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Preface

PReface
the author of the book you are now holding and i have known each other for nearly a quarter of a 
century, since pavel, freshly graduated from university, commenced his promising scientific career at 
the same slovak academy of sciences as me, only at a slightly different institute, and we both have 
been interested in similar problems ever since. that is probably one of the reasons why i was honored 
to introduce this remarkable work. let me begin with a short recap of our mutual encounters, to be 
followed by a brief introduction to pavel nováček as i have had the opportunity to get to know him in 
the last twenty-five years.

pavel and i have met on various occasions – ranging from work-related ones to social and family 
occasions. all these meetings have a common denominator – in many respects we share similar or 
even identical interests. this is evident from the fact that we have co-written and co-published six 
books, collaborated on several projects, jointly organized a number of conferences, worked together in 
various organizations, etc. in recent years we have come across each other mainly when giving lectures 
and in state examination committees and other panels of the faculty of science of palacký university 
in olomouc, where associate professor nováček has been gradually establishing “his” Department of 
Development studies.

the idea of sustainable development, or better still lifestyle or existence, as a new development 
paradigm, attractive vision, and global challenge characterized by enormous complexity and 
considerable inner contradiction, which raises an infinite amount of open questions (and occasional 
answers), has drawn our attention from the first moment it was suggested. this was in the second half 
of the 1980s, or, to be more precise, when the un General assembly adopted the Brundtland report. 

the velvet revolution of november 1989 opened new possibilities for czech and slovak citizens – both 
at home and abroad – and we spent a lot of time together carrying them out. at first we collaborated 
under the federal committee for the environment headed by our mutual friend and colleague Josef 
vavroušek, who actively supported projects concerning research into the environment and the 
elaboration of the concept of sustainable development. the major project “a sustainable future for the 
czech republic and slovakia” headed by pavel belongs to this period.

later Josef vavroušek came up with the idea of creating a society for sustainable living (stuŽ) and 
again, pavel nováček and i joined in from the start – pavel as the leader of the olomouc branch of the 
society and myself as the president of the slovak stuŽ. together – especially thanks to pavel – we began 
organizing well-known seminars and conferences on sustainable development and lifestyle, a tradition 
which commenced in 1993 and has continued until the present day. together we have long participated 
in the national associations of the club of rome – and recently, pavel was even appointed president of the 
czech association. in 2000 we co-published “the World perceived by the Heart of europe”, an anthology of 
13 essays by czech and slovak authors, translated into english. We provided it with a slightly provocative 
subtitle: an inspiration for a central european report to the club of rome. 

for nine years we have been meeting as members of the jury of an international competition of 
student essays on a sustainable lifestyle.

in addition, we were both politically active; nowadays only pavel is still concerned with influencing 
public matters by means of politics. 

in the 1990s pavel and i won the highly attractive and educational eisenhower fellowships, travelling 
along similar routes through many u.s. states. We have both taken part in an unforgettable research-
lecturing program at the college of the atlantic located in Bar Harbor, maine; we both – albeit not 
together – have visited the same regions: Brazil, india, australia, south africa, canada, Japan, etc.

pavel and i have participated in establishing the national strategies of sustainable development of the 
czech and slovak republics. on pavel’s initiative, i was able to take part in the largest futurology project 
in the world, the millennium project, for several years.

We have also combined in writing books and compiling anthologies. the general public especially 
noticed our joint trilogy “Šok z prosperity – čítanka z globálnej problematiky” (shock from prosperity 
– a Handbook of Global issues): a selection of several dozen texts from the world literature dealing 
with the topics we were both interested in. a little later we compiled a sort of brief report on the state 
and development of and the threat to the biosphere entitled ohrožená planeta (endangered planet), 
which we published – together with another colleague petr mederly – several years later in a revised 
and expanded form as ohrožená planeta na prahu 21. století (endangered planet on the threshold of 
the 21st century). 

moreover, we share the same interests: hiking, skiing, learning about the world, etc.
one of the sayings pavel likes to quote is: “the future is not what it used to be”. the future and our 

ever changing ideas about it remain one of the great topics of our author.
in an erudite fashion he therefore not only explains our world, how it came to be, or why it is so, but 

also what scenarios of possible futures we are confronted with.
the entire modern history of attempts at solving environmental problems solely with technology 

reminds him of the “out of the frying pan into the fire” method. However, he is not automatically skeptical 
about new technological inventions and the use of new technologies. on the contrary, he is interested 
in them. this book will disclose, among others, his opinion on some of them.
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pavel nováček is a professional environmentalist – it is easy to tell so by his scholarly knowledge of 
all the essential problems of our environment. Whilst the environmental perspective is readily apparent 
in his work it does not mean he would underestimate the other pillars of the concept of sustainable 
development: the economic, social, institutional, etc. 

officially he is a trained (landscape) ecologist – therefore he thinks and contemplates in context. for 
him, the environment around us is a system of interacting functional elements and not just the sum of 
mutually isolated components.

He teaches and promotes scientific knowledge – thus he propagates knowledge. He is no “blinkered” 
ideologist or sectarian, asserting just one preferred truth. He provides options even though he makes 
no secret of his preferences. pavel is systematic – thanks to this his knowledge is organized and the 
information he communicates is presented with a clear didactic skill. He is an experienced author, aware 
of how to structure a text, how to mix an appealing “cocktail” of words, statistics, graphics, and other 
complements. His readers are never bored. pavel is a scientist and at the same time a popularizer of 
science – his professional texts often read like suspense stories. He is also not afraid to set out beyond the 
limits of science – be it in his contemplations of a cipher coded in the Bible or in the chapters dedicated 
to astrology and numerology. it is no coincidence that one of the chapters of the book is entitled on 
the Border of reality and fantasy and another on the Border of reality and fiction. pavel’s inclination to 
the transcendent is also testified to in the name of the last chapter: the lust for life, the Will to meaning, 
the Desire for the absolute. 

pavel is a critically thinking person and thus he views reality critically, encouraging his readers to follow 
his example. Writing with expertise and passion about the key problems of humankind, he provokes 
unease whether he wants to or not. He does not indulge in false optimism and neither does he try to 
fool himself or others into thinking the world is better than it actually is or that our prospects are rosy. 
as a religious person he still nevertheless believes that hope dies last.

He is a traveler with eyes and heart wide open. perhaps that is why he feels so drawn to the problems 
of the third World and all the needy, discriminated, or poor, regardless of which part of the world they 
may be in. as he has travelled a large section of the planet he can write from the perspective of “first 
hand” experience.

He has been involved in public matters and “dabbled” in politics for a long time. that is why he is 
interested in problem-solving methods and in concrete tools facilitating positive changes. He operates at 
all hierarchical levels: from the “universal”, through the planetary (global), continental, national, regional, 
to the local level. analyzing strategic documents at the national level, he logically, in regard to the focus 
of his book, concentrates most on the national strategies of sustainable development in both the czech 
and slovak republics. somewhat to my satisfaction i confess, pavel evaluates the slovak strategy as the 
better one.

Watching pavel nováček’s activities, one instinctively thinks of the parallels (and maybe even the 
patterns?) he resembles and probably lets himself be inspired by: 

in terms of a systematic scientific analysis, in his interest in indicators and similar exact instruments, 
and in the clear interpretation of the topical issues of our world he resembles Bedřich moldan.

in terms of a systematic approach, searching for context, suggesting solutions, sober vision, and 
involvement in public matters i am reminded of his role model – Josef vavroušek, while in criticism and 
religion it is ivan Dejmal.

in promoting humanitarian ideals he, directly or indirectly, advocates the teachings of t. G. masaryk, 
václav Havel, and erazim kohák. His humanism shows, not only in his empathy and solidarity with the 
needy, but also in the attention he pays to ethical values compatible with the idea of a sustainable 
lifestyle.

in a similar vein we could continue listing world models from the present and the past, but that would 
be a long story.

although a part of the czechoslovak intellectual elite for a long time, pavel has never flaunted the 
fact. never has he played the hard-core intellectual whose genius, wisdom, and right to criticize others 
are simply given. Quite the opposite, he has always been humble, polite, and serious, at the same time 
taking life with a smile and a sense of humor. the large quantity of material he has studied – which is 
documented, among other places, in the bibliography at the end of the book – proves that his work is 
not just empty phrases. 

to learn and absorb the contents of this book is comparable to graduating from another university. 
each part of nováček’s book seems to correspond to another dimension of the author. However, all these 
dimensions and the same author can be felt in all the chapters. as a scientist, educator, and author he 
is anything but superficial. everything he considers important he thoroughly and clearly explains. His 
resentment at starting in medias res and only later describing the genesis and the wider context of what 
he is going to write about is documented by the fact that it is only on page 215 that pavel uses the term 
‘sustainable development’ for the first time.

i have no doubt that pavel will publish many more crucial works in the future but i do not suppose any 
of them could surpass the present one in extent and complexity – at least my imagination falls short here. 
in my opinion pavel decided on this endeavor at the right time: just before turning fifty, with enough 
knowledge, information, and experience as well as the energy needed to organize, critically reassess, 
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and process them into the final form of the integral work. He managed it at a time when determination 
and skepticism enter into a rare balance, when we still remember rather than forget things.

you might have expected to me to discuss sustainable development or lifestyle and write a sort of 
parallel reflection on what pavel contemplates. i am not claiming that pavel’s book covers all that the 
topic involves but i think that for the moment 400 pages are more than enough and i do not feel the 
need to burden you with any more information, scientific findings, or philosophical contemplations.

i wish you a thrill similar to the one i enjoyed while reading the latest book by pavel nováček. 

Mikuláš Huba, may 2011

Preface
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1 IntRoDuctIon
“that’s one small step for a man, one giant leap for mankind.”  these were the words of neil armstrong, 
the first person to set foot on the moon on July 21, 1969 at 03.56.21 central european time. three 
quarters of a billion people were watching the television broadcast of one of the most important events 
of the 20th century. it was a triumph of human hope, will, and creativity in the best possible sense.

the apollo 11 flight and the landing of a human on an extraterrestrial body should remind us that 
once people have a vision and the will to implement it, they are capable of great things. 

at the beginning of the 1950s, politicians in the West or the east for that matter did not take the 
possibility of launching a satellite into earth’s orbit seriously. for example, at a meeting of the British 
interplanetary society held in 1953 a. v. cleaver predicted: around 1965 the world would witness the 
first artificial satellite of the earth, in 1975 the first human being in space, in 1985 the first flights to the 
moon, in 1990 the first flights to the planets, and approximately in 2000 the first expedition landing on 
the moon (pacner, 1972).

it was as early as october 4, 1957 though when the first, soviet satellite responded from space, and 
april 12, 1961 when the soviets launched the first human being into space, yuri Gagarin. the americans 
and the whole democratic world were shocked. the russians had shown they were able to gain 
technological supremacy; but above all this was an indication for the world that the socialist system 
could be highly competitive and thus more promising than the capitalist system. By the end of the 1980s 
no rational person believed it anymore, but sixteen years after the second World War the russians did 
manage to cause serious worries to the americans and the entire democratic world.

in the fall of 1960 in his presidential election campaign, senator John kennedy warned that “the nation 
which controls space can control the earth”.

John kennedy had been president of the united states for two months when the voice of the world’s 
first astronaut could be heard from space. the very next day kennedy summoned the head of nasa 
with his deputy, the presidential science advisor, and his own secretary. they discussed how to overtake 
the soviet union in space exploration and the possibility of a human landing on the moon. the nasa 
Deputy Director, Hugh Dryden, compared this task to the manhattan project1 and estimated the cost at 
us $20–40 billion, twenty times more than the construction of the first nuclear bomb. kennedy must 
have made his decision during the meeting as at the end he declared that there was nothing more 
important than to score a first in putting a human being on the moon (pacner, 1972).

in his state of the union address delivered on may 25, 1961 John f. kennedy said: “first, i believe that 
this nation should commit itself to achieving the goal, before this decade is out, of landing a man on 
the moon and returning him safely to the earth.”

it is of interest that (based on a Gallup poll) 58% of americans disagreed with the above intention due 
to its financial demands. What first appeared impossible came true eight years later. the daring vision 
was transformed into a concrete goal that became a reality, and what is important and informative – it 
was accomplished despite the prevalent public opinion present in the first stages of the project.

today we are also in need of a daring vision of what to do next. perhaps even more importantly, we 
need sufficient will to continually promote this meaningful vision. the apollo project was not the only 
example of a positive vision turned into a concrete and successful act. the marshall plan, or the large-
scale european recovery program, which helped Western europe to become an oasis of prosperity and 
peace, is another well-known example.

in the 1970s the World Health organization declared war on smallpox, winning within a decade. an 
older example is the discovery and colonization of north america. We cannot take pride in the way we 
treated the original inhabitants but just imagine the enormous energy people were able to generate to 
transform the wilderness into its present form.

nowadays we are facing a similar challenge, but of a much greater, global extent. We are confronted 
with massive poverty in the world. forty years ago we managed to send people to the moon yet we 
remain unable to prevent people from dying of hunger. in many regions the environment is damaged or 
being destroyed. many animal and plant species are irretrievably disappearing due to human activities. 
the world’s population continues to grow, increasing the anthropogenic pressure on the ecosystems and 
natural resources, but the three relatively new and extremely complicated mega challenges – climate 
change, peak oil, and terrorism – are probably of the greatest importance for development in the first 
half of the 21st century. We will mention them in detail later in the text.

in short, we need a vision of what to do next, and maybe more than that. We need to search for and find 
(on the individual as well as societal level) the “will to meaning”. the austrian psychiatrist and founder of 
logotherapy, viktor frankl (2006), who was the only one of his family to survive the nazi concentration 
camps, says: “a society of prosperity or a nation of prosperity are able to meet basically all the needs of 
man, while the consumer society only generates individual needs. alas one need remains unsatisfied 
– the will to meaning – a need to find a meaning in one’s life, or better still in every life situation – and 
devote oneself to it, fulfill it!”

1	 A	project	conducted	during	the	Second	World	War	to	develop	the	atomic	bomb.
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Man is ready and willing to shoulder any 
suffering  as soon and as long as he can  
see a meaning in it. 

Viktor	Frankl

this book attempts to provide a complex approach to sustainable development. as we will show 
further in the text, sustainable development is a sort of attempt at “squaring the circle” – formulating and 
promoting a lifestyle that would facilitate the reasonable satisfaction of the needs of all the people in 
the world (including future generations), be environmentally friendly, while not exceeding the carrying 
capacity of the ecosystems.

We will deal with phenomena that are obvious and quite easily demonstrable (e.g. by analyzing a group 
of global problems) as well as with phenomena which are hard to prove but equally important to the 
development of human society. last but not least we will mention, even if fleetingly and non-expertly, 
matters bordering reality and fantasy or even reality and fiction. this may irritate some representatives of 
the exact sciences but i trust that it forms one of the aspects integral to the search for a “will to meaning”, 
or in other words to the search for the meaning and unraveling of the human story on earth.
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2.1 the origin of the universe and the Planet earth
When looking at a clear sky at night somewhere 
outside the city, we can see about two thousand 
stars with the naked eye. there are, of course, many 
more of them, but still, the sight of the universe 
has always filled the majority of people with 
astonishment, awe, wonder and fear. to be able 
to understand the greatness of the gift of life on 
earth, let us make an attempt to view our doings 
and our role in the universe from above, from the 
cosmic perspective. 

“now my own suspicion is that the universe is 
not only queerer than we suppose, but queerer 
than we can suppose,” wrote John Burdon 
sanderson Haldane (1927) almost one hundred 
years ago.

What is the current view of the origin and 
development of the universe?1 in 1929, edwin 
Hubble made an important observation that, 
wherever you look, the distant galaxies are 
moving away from you at great speed. that 
means the universe is expanding which indicates 
that at some time in the past an event called 
the Big Bang took place when the universe was 
infinitely small, and therefore infinitely dense. the 
beginning of time lies in the Big Bang in the sense 
that previous moments simply cannot be defined. 
(there still remains the philosophical question of 
how something infinitely small can actually exist.)

also, as early as 1924, edwin Hubble proved 
that our galaxy, which is called the milky Way and 
which contains our solar system as well, is not 
the only one. there are approximately 100–140 
billion galaxies in the known universe, our galaxy 
being one of them, and each of the galaxies 
contains about 100 billion stars. the milky Way 
is approximately 100 thousand light years2 in 
diameter. the earth and seven other planets3 orbit 
the sun which is an ordinary second-generation 
star of average size located near the outer rim of 
one of the galaxy’s spiral arms.

the discovery that the universe is expanding is 
one of the greatest intellectual revolutions of the 
20th century. in 1915, at the time he formulated 
his general theory of relativity, albert einstein was 
sure that the universe must be static. later on, he 
considered this his big mistake.

We assume that the Big Bang occurred at some 
point 13–15 billion years ago. (the most recent 
observations show that it was probably 13.7 
billion years ago.) at that moment, the density 
of the universe and the spacetime curvature 
were infinite. nevertheless, as the universe 
started to expand, the temperature of its matter 
and radiation was decreased. temperature is 
the measure of the average energy of particles. 
therefore, the cooling of the universe has 
substantially affected its matter. at extremely high 
temperatures particles move so fast that they are 
able to escape any mutual interactions caused by 
nuclear or electromagnetic forces. as they cool 
down, however, it is likely that the particles which 
attract one another will start to coalesce.

When the Big Bang occurred, the universe had 
no size. the moment it gained an almost infinitely 
small volume, the energy which in a very short time 
formed the universe was released. in other words, 
its heat must have reached an almost infinite 
temperature. With the universe growing in size, its 
temperature decreased. one second after the Big 
Bang it dropped to approximately ten thousand 
million degrees. that is about a thousand times 
higher than the level of the temperature in the 
sun’s core (similar temperatures to the sun’s are 
reached in an H-bomb explosion). at this moment, 
the universe contained mainly photons, electrons 
and neutrinos, and their antiparticles, together 
with a small amount of protons and neutrons. 

about 100 seconds after the Big Bang, the 
temperature dropped to one thousand million 
degrees. at this temperature protons and 
neutrons no longer had enough energy to escape 
the attraction of the strong nuclear interaction. 
they started to coalesce and form the nuclei of 
deuterium atoms, also called heavy hydrogen. 
afterwards, the deuterium nuclei fused with more 
protons and neutrons and formed the nuclei of 
helium.

Within just a few hours after the Big Bang the 
rate of helium nuclei formation slowed down 
significantly. for the following one million years 
approximately, the universe kept expanding. 
finally, when the temperature dropped to several 
thousand degrees, the swirling electrons and 
nuclei no longer had enough energy to escape 
the mutual electromagnetic interaction. at that 
point, they started to combine and form atoms of 
hydrogen and helium.

the universe as a whole went on expanding and 
cooling down. Hydrogen and helium clouds which 
were flying away from one another in opposite 
directions started to coalesce due to gravitational 
attraction and formed huge primeval galaxies 
(protogalaxies). the process of coalescence (inner 

Two things fill the mind with ever-increa-
sing wonder and awe, the more often and 
the more intensely the mind of thought is 
drawn to them: the starry heavens above 
me and the moral law within me.

Immanuel	Kant

At every epoch, every society, there is 
always at least one being capable of awe, 
who raises questions.

Eileen	Lynch

Photo 1: Milky Way 
(Pixmac	photo	bank)
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collapsing) continued also inside the galaxies. 
formation of the first protostars began, their 
size being a million times greater than the size of 
today’s observable stars. 

later on, gas in the galaxies separated into 
smaller clouds which collapsed due to their own 
gravity. as the cloud shrank, the gas temperature 
increased to the point where it was high enough 
to initiate nuclear reactions. these again converted 
hydrogen into helium.

the more massive stars had to produce more 
heat to balance out their stronger gravity. as a 
consequence, the thermonuclear fusion inside 
them happened faster so these stars exhausted 
their hydrogen in only a few hundred million years. 
then they shrank a little and – as they heated up 
again – they started converting helium into heavier 
elements like carbon or oxygen. then the core 
region of the star probably collapsed into a state 
of great density as, for example, a neutron star 
or a black hole. outer layers of the star may have 
been blown away in a massive explosion called 
a supernova which outshone all the other stars 
in the galaxy. some heavier elements produced 
in the final stage of a star’s lifespan were blown 
back into galactic gas and they became building 
material for the next generation of stars.

our sun contains approximately two percent 
of these heavier elements because it is a 
second or third generation star. it was formed 
some five billion years ago from a rotating gas 
cloud composed of the remnants of previous 
supernovae. However, a small amount of heavier 
elements gathered and formed some of the bodies 
which today orbit the sun such as the planets, 
including our own planet, the earth. (for example 
Jupiter and saturn do not belong to this group 
since they are gas planets.)

“the initial state of the universe must have been 
very carefully chosen indeed if the  Big Bang model 
was correct,” says s. Hawking. “it would be very 
difficult to explain why the universe should have 
begun in just this way, except as the act of a God 
who intended to create beings like us.”4

the Big Bang model is an elegant and 
breathtaking theory. nevertheless, as Josef 
svoboda points out (svoboda, nováček, 2002), we 
should keep in mind that everything could have 
happened in a way different from what we imagine 
and what cosmologists and astrophysicists still 

today find in mathematical equations. there are 
certainly numerous surprises waiting for us on the 
journey to explore the universe. 

With his theory of relativity, einstein completely 
changed our understanding of mass and energy. 
Quantum mechanics goes even further when 
speaking about the dual manifestation of 
existing reality. the most recently discovered 
elementary particle of the physical world is the 
one-dimensional “string”, an almost infinitely small 
quantum of vibrating energy. pioneers of string 
theory have already come up with a new concept 
of “branes” which are multidimensional and which 
can explain better the structure of the universe and 
its matter as well as space and time, and reconcile 
the discrepancies between relativity and quantum 
mechanics. (again, it is questionable whether 
the indications of mathematical equations must 
necessarily be the reality. even the most recent and 
fascinating observations of cosmology should be 
taken only as “working hypotheses” or, in Josef 
svoboda’s words, as modern legends.)

let us now have a brief look at the evolution of 
the planet earth. this will not be an area lacking 
in mysteries and unanswered questions either; 
nevertheless, we are certainly entering onto more 
solid ground.

Photo 2: The Sun 
(Pixmac	photo	bank)

Foto 3: Sluneční soustava

1	 The	basic	figures	are	taken	from	the	book	by	Stephen	Hawking	(2004):	The	Illustrated	Theory	of	Everything:	The	Origin	and	Fate	of	the	Universe.
2	 One	light	second	is	the	distance	light	travels	in	vacuum	during	one	second,	that	is	300,000	km.
3	 Until	recently,	our	Solar	System	had	nine	planets	altogether;	at	present,	however,	the	very	distant	and	small	Pluto	is	no	longer	counted	as	a	planet.	
4	 There	still	remains	the	unanswered	question	as	to	why	the	Universe	started	to	expand	at	a	speed	so	very	close	to	the	critical	speed,	which	ensured	that	it	would,	

very	narrowly,	escape	collapsing	back	on	itself.	If	the	speed	of	expansion	one	second	after	the	Big	Bang	had	been	lower	by	just	one	thousandth	of	a	billionth	of	a	
billionth	of	a	percent,	the	Universe	would	have	collapsed	back	on	itself	and	it	would	never	have	reached	its	present	size.	On	the	other	hand,	if	the	speed	of	expan-
sion	one	second	after	the	Big	Bang	had	been	higher	by	the	same	fraction,	the	Universe	would	have	expanded	to	such	a	degree	that	it	would	be	virtually	empty	
now.

Photo 3: The Solar System
(Pixmac	photo	bank)
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2.2 origin and evolution of life on earth
our solar system formed almost five billion years 
ago, from a large gas cloud of an earlier star 
explosion. of the solar system’s total mass, 99.9% 
is concentrated in the sun. after some 200 million 
years, the earth and other planets formed in orbit 
from the residuals of this space cloud (Bryson, 
2003).

the planet earth is the third closest to the sun. it 
is the heaviest of the rocky planets (for instance 
Jupiter is heavier and much bigger, but it is 
composed of gases), its distance from the sun is 
approximately 150 million kilometers. the earth 
has an atmosphere and 70% of the planet’s surface 
is covered by water. the atmosphere and the water 
inhibit temperature extremes and thus create 
conditions for the evolution of life.

formation of the atmosphere is closely related 
to the earth’s origin. in the early stages of its 
evolution (4.6 billion years ago), the earth was 
probably surrounded by a large atmosphere of 
cosmic gases including hydrogen, which has 
gradually escaped into space. 

a celestial body the size of today’s mars is 
believed to have hit the earth 4.5 billion years ago 
and the blown-out material to have formed our 
companion, the moon.

While a solid crust was forming during earth’s 
gradual cooling, gases like carbon dioxide, 
nitrogen oxides, sulfur oxides, methane, and water 
vapors were released. they formed an atmosphere 
the composition of which was similar to present 
day volcanic outbursts.5 further cooling of the 
planet’s surface led to the condensation of water 
vapor, which until then had formed a part of the 
primeval atmosphere, and thus, the oceans were 
formed. much later, the atmosphere was enriched 
with oxygen thanks to photosynthetic plants 

which release it as a product of water and carbon 
dioxide synthesis (assisted by sunlight) yielding 
carbohydrates.

as yet, the earth is the only place in the universe 
we know of as having life on it. since there are 
more than one hundred billion galaxies in the 
universe and each contains approximately one 
hundred billion stars, it is likely that life also exists 
elsewhere, but it has not been proved yet. up to 
now, more than 400 planets have been discovered 
outside of our solar system; nevertheless, we 
suppose that there are billions of trillions of 
planets.

for life to evolve on a planet, a number of 
preconditions are necessary (Bryson, 2003): 

1. Excellent location.
the bigger the sun orbited by a planet, the faster 
it burns up. Had our sun been 10 times bigger, it 
would have exhausted itself in 10 million years 
instead of 10 billion and we would not be here 
today. if the distance of the earth from the sun 
was 15% longer, the oceans would freeze. if it was 
5% shorter, water would vaporize. venus is just 40 
million kilometers closer to the sun and it was only 
slightly warmer and had oceans in the early stages 
of the solar system. the oceans evaporated and in 
the form of thick clouds caused the greenhouse 
effect. today, the temperature on venus is 470 
degrees celsius.

2. The right kind of planet.
We would most likely not be here today without 
liquid magma. apart from many other things, 
liquid magma caused the gases that formed our 
atmosphere to escape from the earth’s interior 
to the surface. further, it creates a magnetic field 
around the earth which protects us against cosmic 
radiation. the tectonic plates also move thanks to 
the magma and thus continually sculpture the 
earth’s surface. if the earth was leveled, it would be 
covered with water 4 kilometers deep everywhere. 
We also have the right chemical elements on earth 
in the correct proportions.

3. We are a twin planet.
the diameter of our moon equates to one quarter 
of the earth’s diameter and it is in fact a “companion 
planet” (for example, mars’ satellites, phobos and 
Deimos, are only about 10 km in diameter.) moon’s 
gravity keeps the earth rotating at the right speed 
and angle which provides the necessary stable 
environment for the long-term evolution of life. 
this will not last forever. the moon’s distance from 
us increases by 3.8 centimeters per year. 

4. The right timing
Had the dinosaurs not become extinct 65 million 
years ago after a collision with an asteroid, human 
beings would not be here and mammals could 
not have evolved to their present form. evolution 
needs both long-lasting periods of stability and 
short “catastrophic” events of moderate intensity. 

Photo 4: The Earth 
(Pixmac	photo	bank)

As yet, the Earth is the only place in the 
Universe we know of as having life on it.
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our life-endowed planet is characterized by 
several hierarchical stages of organization or 
“spheres” (svoboda, 1997). these are:

the geosphere, a cosmic body – our earth – 
has 94 elements, of which only a small portion is 
involved in biological processes.

the biosphere, a thin skin of living organisms 
adapted to aquatic and terrestrial life.

the homosphere, defined by the presence of 
human beings and the range of their influence.

the noosphere, nonmaterial intellectual-
emotional “emanation” of the homosphere.

life on earth appeared 3.85 billion years ago. 
nevertheless, 3.9 billion years ago, there was 
no solid surface here and the earth was hot. it 
is therefore fascinating that life appeared at the 
earliest opportunity. the question is whether it 
was “somehow” predestined, whether inanimate 
matter tends “inevitably” towards creating living 
forms under favorable conditions.

Whatever caused life to emerge, it happened 
only once. and everything which has ever lived 
on earth, both plants and animals, dates back to 
one common beginning. all of us who enjoy life 
at any level have common ancestors.

the way life originated on earth is a mystery 
even today. We cannot agree on the mechanism 

of evolution, let alone the direction in which it 
is heading and what purpose it has. there are 
interesting hypotheses; nevertheless, we will most 
likely not be able to test them, because we do not 
have the time which nature had for its evolution.6

one of the attempts was a famous experiment 
by an american graduate student stanley miller 
in 1953. miller simulated in laboratory conditions 
the hypothetical composition of the earth’s 
atmosphere in the early stages and exposed this 
“atmosphere” to electric discharges. after several 
days, he analyzed the composition of the air. 
He found sugars and most importantly amino 
acids which are the building blocks of proteins. 
and proteins are known to be essential for the 
evolution of living organisms.

the trouble is that decades have passed and we 
have not achieved much more. not until 1999 did 
Japanese scientists create in laboratory conditions 
protein-composing blocks which form the basis 
of biological life. this could be a big breakthrough 
because, in laboratory conditions, the process 
of polymerization was simulated, a process 
converting simple amino acids into oligopeptides 
which are one of the protein components.

Homo sapiens is a widely improbable 
evolutionary event!

Stephen	Jay	Gould	

Infobox: amino acids, proteins and Dna
In comparison with proteins, amino acids are extremely simple compounds. There are about one million types 
of different proteins in the human body and each is a little miracle. By the laws of probability, proteins should 
not exist at all. For instance, to create collagen, a common protein, 1,055 amino acids must be arranged in the 
exact sequence. Most proteins are composed of fewer amino acids, approximately of two hundred. The odds that 
two hundred amino acids will arrange themselves in the exactly given sequence is 1:10260 (this means a number 
beginning with a one followed by 260 zeroes). This number is greater than the number of atoms in the Universe.

The well-known protein hemoglobin (red hemochrome contained in the red blood cells of vertebrates; it has 
the capacity to bind and release oxygen and transport carbon dioxide) contains only 146 amino acids. This means 
the amino acids could be arranged in 10190 different ways.

Proteins would not be of much use if they could not reproduce themselves, which in fact they cannot. For this, 
DNA is needed (deoxyribonucleic acid). Proteins cannot exist without DNA, and DNA has no purpose without 
proteins. Shall we suppose then that proteins and DNA originated simultaneously to support each other? And 
that it happened “by chance”, of its own accord? 

Moreover, DNA, proteins, and the other components of life must be protected by a membrane against the 
outer world. This is provided by a cell. Without it, proteins as well as DNA would be only interesting chemical 
compounds. So, if everything is mutually dependent in this way, how could life arise? (Bryson, 2003) 

5	 This	composition	of	the	atmosphere	caused	the	‘greenhouse	effect’	which	prevented	the	Earth	from	freezing	forever.
6	 It	was	only	in	a	letter	to	the	Pontifical	Academy	of	Sciences	dated	October	22,	1996,	that	Pope	John	Paul	II	stated	that	the	evolutionary	explanation	of	creation	is	

compatible	with	Christian	faith	on	the	condition	it	does	not	deny	the	original	intervention	of	God.
7	 Of	course,	life	might	have	been	brought	to	Earth	from	the	Universe.	In	that	case	the	question	would	remain	similar	–	where,	when,	and	above	all	how	did	life	

originate	in	the	Universe?

Whatever caused life to emerge, it 
happened only once. The way life 
originated on Earth is a mystery even 
today.

oparin’s coacervate theory of the origin of life is 
relatively old; nevertheless, it still has its advocates. 
oparin regarded coacervates as the early stage 
of life. they are tiny bundles of more complex 
molecules which are able to concentrate organic 
molecules from a solution and even exchange 
them with the solution. However, there is still 
the problem of how to reconcile oparin’s theory 
with the astronomical improbability that the 
coacervates originated in random grouping, in 
spontaneous synthesis.

another contribution to the question of the 
origin of life was the discovery and description of 
“fullerenes”. they are complex organic molecules 
with carbon atoms bound into the form of a 
geodesic dome by the architect Westminster fuller. 
perhaps they could have something in common 
with the coacervates and, therefore, with the origin 
of life. (svoboda, nováček 2002) 

although we do not know how it originated, 
life on earth has been evolving for almost four 
billion years.7 for more than three billion years, 

Although we do not know how it 
originated, life on Earth has been evolving 
for almost four billion years. For more 
than three billion years, the oceans were 
inhabited only by bacteria and primitive 
algae.
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the oceans were inhabited only by bacteria 
and primitive algae. only the beginning of the 
cambrian (the initial period of the paleozoic era, 
about 550 million years ago) marks a sudden boom 
of evolution. numerous groups of morphologically 
differentiated organisms appeared. they have 
been classified into more than one hundred phyla.8 
this is referred to as the “cambrian evolutionary 
explosion”.9

During the process of evolution, phyla started 
to branch into classes, orders, families, and 
genera. the “leafage” on this tree of evolution is 
represented by the various species.

it has not been clarified yet why this evolutionary 
“Big Bang” occurred. perhaps one of the reasons is 
that the simpler microorganisms (bacteria) first 
produced enough oxygen and released it into 
the atmosphere. it took two billion years, which 

is more than one fifth of the earth’s history, before 
the concentration of oxygen in the atmosphere 
reached its present level (21%).10 after that, a new 
type of cell appeared very quickly. they already 
contained a nucleus and tiny corpora, called 
organelles, from which especially the mitochondria 
are of interest. mitochondria are very small; the 
volume of a sand grain could be filled up with one 
billion of them. they can release energy from food 
in the presence of oxygen. they contain their own 
Dna and reproduce in time independently of their 
host cell.11 

this new type of cell is known as the eukaryotes, 
as opposed to the older prokaryotes (cells 
without nuclei). compared with prokaryotes, 
the eukaryotes were 10,000 times bigger and 
contained 1,000 times more Dna.

Photo 5: African savanna with animals 
(Kenya) (source:	the	author)

8	 Since	the	Ordovician	(500–450	million	years	ago)	this	number	has	stabilized.	There	have	remained	32	phyla	which	have	survived	all	the	subsequent	catastrophes.
9	 Bill	Bryson	(2003)	notes	that	complex	organisms	had	existed	at	least	100	million	years	prior	to	the	Cambrian	period.	Complex	animal	organisms	are	likely	to	have	

been	here;	however,	they	were	too	small	to	be	noticed.	We	were	put	on	their	track	by	the	trilobites	which	previously	had	been	virtually	the	only	known	complex	
form	of	primeval	life.	The	Cambrian	explosion	therefore	meant	more	likely	an	increase	in	size	of	living	creatures	rather	than	an	explosive	emergence	of	new	species.	
Mammals	appearing	after	the	extinction	of	dinosaurs	represent	a	similar	case.	They	also	suddenly	grew	in	size	dramatically,	although	it	happened	millions	of	years	
later.

10	 For	the	first	billion	years	of	life,	cyanobacteria,	or	blue-green	algae,	extracted	hydrogen	from	water	and	released	oxygen	as	a	waste	product	which	gradually	led	to	
the	“invention”	of	photosynthesis.	We	can	regard	photosynthesis	as	the	most	important	metabolic	innovation	in	the	history	of	life	on	this	planet	(Bryson,	2003).

11	 Originally,	mitochondria	might	have	evolved	from	a	bacterium	which	invaded	another	bacterium	and	they	together	formed	a	specific	kind	of	symbiosis,	a	mutually	
beneficial	co-existence.	In	fact,	they	look	like	bacteria,	they	divide	like	bacteria,	and	sometimes	they	respond	to	antibiotics	in	a	way	similar	to	bacteria	(Bryson,	
2003).

12	 Genome	is	the	complete	genetic	information	stored	in	the	DNA	of	an	individual	organism.
13	 At	present,	the	Mendeleev	table	contains	118	known	elements,	out	of	which	94	are	present	in	natural	form	on	Earth,	the	rest	have	been	created	artificially.
14	 Genotype	is	the	set	of	all	genetic	information	of	an	organism.
15	 Phenotype	is	the	set	of	all	observable	features	and	traits	of	an	organism.

Infobox: What is the mechanism of evolution?
One of the possible explanations of the origin and evolution of the world is creationism. God created the world, 
populated it with plants and animals, and finally created humans in His own image. God made humans the regents 

over His creation on Earth.
In the 19th century, Charles Robert Darwin formulated 

a fascinating theory of plant and animal species evolution. 
Darwin was not the first to express the idea that plants 
and animals can change over time. The process of natu-
ral selection was studied also by Alfred Russel Wallace. 
As early as 1809 (Darwin’s year of birth) Jean Baptiste 
de Lamarck had presented his idea that living organisms 
are changeable. The mechanism driving change in an or-
ganism is its “desire”, or “need” for change. For Darwin, 
it was not a desire or a need which would represent the 
change-driving mechanism, but rather the principle of 
“use and disuse” of an organ or a skill (Svoboda, 1997).

Darwin represents in biology what Albert Einstein does 
in physics. The theory of evolution had a great impact on 
the secularization of modern people.

Darwin did not know about Gregor Johann Mendel, his 
contemporary who discovered the laws of inheritance, 
neither could he know anything about genes and DNA in 
his time, not even about mutations. In his view, evolution 
was governed simply by the “natural selection of the fittest 
populations”.

The evolution of organisms was by no means as smoo-
th as Darwin imagined one hundred and fifty years ago. 
In 1972, Niles Eldredge and Jay Gould, theoreticians of 
evolution, formulated a new version of the evolutionary 

process. They called it the theory of punctuated equilibria, “punctualism” for short. Evolution takes place in sudden 
periods of post-catastrophic booms in which rapid and rich species branching occurs. Nevertheless, after some time 

Darwin represents in biology what Albert 
Einstein does in physics. 
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the vacant ecological niches are filled and the process of speciation slows down. Organisms of terrestrial biomes 
and their component ecosystems settle down into a new dynamic equilibrium. With this idea, Eldredge and Gould 
complemented Darwin but did not replace him (Eldredge, Gould. 1972).

Natural selection is a powerful means of evolution, but not all-powerful. Spontaneous mutations filtered by natural 
selection are limited by the same process they originated in. They are not able to account for the immense genome 
complexity12 (Svoboda, 1997). Ken Wilber (1996) claims that the neo-Darwinian explanation of evolution through 
“natural selection” has no followers whatsoever.

There is a connection between natural selection, which is indisputable, and the ability of living matter to organize 
itself. The process of self-organization started already with the Big Bang when pure energy began to “materialize” 
first in subatomic particles, then in simple hydrogen atoms, and subsequently in the open series of 94 elements 
existing in the known universe.13 Thus, the origin of organic life, which created the biosphere, appears to be a logical 
continuation of cosmic geospheric evolution. According to Fritjof Capra (1996), evolution is a regular process which, 
taken physically, is a continuation of the hierarchic structuring of material reality.

For millions of years, the evolution of higher animals has been going on at two levels. It is primarily the funda-
mental biological level which is generally emphasized. Here, the changes in the genotype14 of an organism condition 
the changes of the phenotype.15 Less attention is paid to evolution at the psychological (paragene) level at which the 
fitness for survival is transferred from generation to generation through the process of learning. 

For animals endowed with the intelligence to survive, direct programming through hereditary matter (e.g. instinct) 
is not sufficient. An individual lacking learnt abilities for survival would die and its species would become extinct. The 
education and upbringing of the young were incorporated into evolution a long time ago.

Fig. 1: Simplified history of biological 
evolution

There is a connection between natural 
selection, which is indisputable, and the 
ability of living matter to organize itself.
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Experience gained, if remembered and used, becomes our evolutionary advantage. That is, for the young gene-
ration of evolutionary higher animals, their formation represents an evolutionary line parallel and superior to the 
purely biological line. Evolution thus becomes independent and ultimately self-governing through human beings 
(Kaufmann, 1995). 

The next evolutionary stage, known as metagene evolution, is not concerned with the biological survival of man-
kind any more, but with its social development, that is in the process of civilizing. The metagene evolution boom 
occurred with the advance of cultural evolution 40,000 years ago. The discovery of the plow took the Cro-Magnon 
30,000 years. But less than 200 years after the steam engine was invented, the spaceship Apollo 11 landed the first 
human crew on the Moon.

From subatomic particles to human beings, we can trace the development from the general to the individual and 
unique. Each human being is an original, unrepeatable prototype. As identity decreases, predestination decreases as 
well. It is only human beings who are endowed with free will, that is, with the ability to realize their indeterminism. 
The degree of human freedom is proportionate to the roundness of their personalities (1997, Svoboda).

16	 The	term	catastrophe	is	not	entirely	accurate.	For	example,	the	asteroid	collision	with	the	Earth	65	million	years	ago	was	certainly	a	catastrophe	for	dinosaurs	and	
75%	of	other	species,	but	on	the	contrary	a	great	evolutionary	opportunity	for	primitive	mammals	which	seized	it	perfectly.

Fig. 2: Mass extinctions in the last 500 million 
years (adapted	from	UNEP,	1995)

The discovery of the plow took the Cro- 
-Magnon 30,000 years. But less than 
200 years after the steam engine was 
invented, the spaceship Apollo 11 landed 
the first human crew on the Moon.
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Within the last 500 million years, there have been several periods in which a major share of biological species 
became extinct for various reasons. the last such period was at the end of the cretaceous period (65 million 
years ago), when the dinosaurs died out. the cruelest period is considered to be the end of the permian period, 
which saw the loss of over 90% species.
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2.3 catastrophic events in the course  
of the evolutionary Process 

Photo 7: The main ridge of the Himalayas
(source:	the	author)

Photo 6: Tokyo
(source:	the	author)

in the history of earth there occurred many times 
catastrophic situations16, causing the extinction of 
the overwhelming majority of species. surprisingly, 
however, the process of evolution was not set 
back by them. on the contrary, after each such 
“catastrophe” life developed into higher, more 
diverse and more advanced forms.

at the end of the 18th century, Georges cuvier, 
the founder of scientific paleontology, observed 
that the end of significant geological periods 
always goes hand in hand with the end of the 
paleontological record of the vast majority 
of organisms characteristic of the particular 
geological period. therefore a change in 
geographical stratigraphy as well as a change in 
the paleontological record were always the result 
of a big natural catastrophe. so far, paleontologists 
have been able to identify five major (and a series 
of minor) catastrophes that suddenly put an end 
to geological periods: 
1. in the ordovician period (440 million years ago, 

80–85% of species became extinct);
2. in the Devonian period (365 million years ago, 

80–85% of species became extinct);
3. in the permian period (225 million years ago, 

95% of species became extinct);
4. in the triassic period (210 million years ago,   

70–75% of species became extinct);
5. in the cretaceous period (65 million years ago, 

70–75% of species became extinct).

So far, paleontologists have been able to 
identify five major (and a series of minor) 
catastrophes.
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the cause of these extinctions was a collision 
with an asteroid or intensive volcanic and tectonic 
activity triggered by the movement and collisions 
of tectonic plates.

the surface of the earth is composed of eight 
major and many minor tectonic plates. all of 
them are continually moving at different speeds 
and in different directions. their relation to the 
land mass which lies on them is accidental. for 
example, the north american plate is much larger 
than the continent it is associated with. it also 
covers Greenland and a part of iceland, which is 
tectonically divided in the middle, with one part 
belonging to america (the north american plate), 
the other belonging to europe (the eurasian plate). 
that explains the high volcanic activity we had an 
opportunity to experience in april 2010.

the constant movement keeps the plates from 
fusing into a single immobile plate. assuming 
things continue much as at present, the atlantic 
ocean will expand until it becomes bigger than 
the pacific. much of california will float off and 
become a kind of “madagascar of the pacific”. africa 
will push its way northwards towards europe, 
squeezing the mediterranean out of existence and 
thrusting up a chain of mountains comparable to 
the Himalayas, running from present-day paris to 
calcutta. australia will move towards asia.

europe and north america are parting at the 
speed a fingernail grows, roughly 1.8 meters in a 
human lifetime (Bryson, 2003).

With the movement of tectonic plates, friction, 
stress and faults in the earth‘s crust occur. the 
accumulated energy is sometimes suddenly 
released in the form of a tectonic earthquake. 
red-hot centers of magma also spring up with 
the release of a great quantity of gases and vapors. 
their excess pressure results in volcanic eruption.

the intensity of an earthquake is measured on 
the richter scale, which is exponential. it means 
that, for example, an earthquake of magnitude 

7 is 50 times stronger than an earthquake of 
magnitude 6 and 2,500 times stronger than an 
earthquake of magnitude 5. the most powerful 
earthquake of magnitude 9.2 was recorded in 
alaska in 1964.

in the future, an extremely disastrous 
earthquake is expected to occur in the region of 
tokyo. However, it is impossible to predict when 
it will happen. tokyo lies at the boundary of three 
tectonic plates. a powerful earthquake occurred 
there in 1923, claiming 200,000 lives. since then 
the energy for another earthquake has been 
accumulating under the city. in 1923 there were 
three million people living in tokyo, nowadays 
there are 30 million (along with yokohama with 
which it creates a megalopolis).

earthquakes have occurred frequently in the 
past. in Japan alone a strong earthquake occurs at 
least once in 100 years. the earthquake in antioch 
(syria) in 526 aD claimed 250,000 lives. in china in 
1290 it was 100,000 lives and in 1556 it was even 
800,000 lives. a volcanic eruption in iceland in 
1783 killed one fifth of its inhabitants.

in areas of tectonic activity not even the danger 
of death induces people to leave such a place. the 
last catastrophic earthquake in san francisco was 
in 1906, killing 7,000 people. With the two tectonic 
plates sliding past each other off the coast of 
california (san andreas fault), it is only a question 
of time when another earthquake will happen. 

the most devastating earthquake of recent 
times hit southeastern asia in December 2004. the 
resulting tsunami killed more than 250,000 people 
from indonesia and thailand up to sri lanka and 
the maldive islands.17 

in January 2010 a similarly devastating 
earthquake struck Haiti, destroying in particular 
its capital city port au prince. the death toll 
exceeded 230,000 (reaching up to 300,000 victims, 
no precise data are known), the number of people 
left homeless is estimated to be 1.5 million.

earthquakes are connected with landslides. 
the largest known landslide is situated in the 
mountains of Wyoming in the united states. 
it covered an area of 2,000 km2. fortunately, it 
occurred 30 million years ago. 10,000 years ago a 
20 billion m3 rockslide tumbled down onto what 
is now southwestern iran.

The cause of these extinctions was a 
collision with an asteroid or intensive 
volcanic and tectonic activity.

Infobox: Major earthquakes with tragic consequences in the past 20 years
21. June 21, 1990: province of Gilan and Zanjan in Iran; magnitude of 7.3 on the Richter scale, 40,000 casualties
17. January 17, 1995: city of Kobe in Japan; magnitude of 7.2, 6,400 casualties
17. August 17, 1999: northwestern Turkey; magnitude of 7.4, 19,000 casualties 
26. January 26, 2001: Gujarat in western India, part of Pakistan and Nepal; magnitude of 7.9, 30,000 casualties
26. December 26, 2003: southeastern Iran, the city of Bam destroyed; magnitude of 6.8, 26,000 casualties
26. December 26, 2004: Indonesian island of Sumatra; magnitude of 9.1, the resulting tsunami claimed up to  

 250,000 lives
8. October 8, 2005: Pakistani Kashmir, part of India and Afghanistan; magnitude of 7.6, 19,600 casualties 
15. January 15, 2010: Haiti, the region around the capital city of Port au Prince; magnitude of 7.3, 230,000 casualties

The Atlantic Ocean will expand until it 
becomes bigger than the Pacific.

Europe and North America are parting  
at the speed a fingernail grows, roughly 
1.8 meters in a human lifetime.

the movement of tectonic plates is connected 
with volcanic activity,  another natural 
phenomenon to have crucially influenced the 
evolution of life on earth. in the western part of 
the united states there is an enormous caldera 
of magma that has erupted cataclysmically three 
times in the last two million years, at approximately 
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mean that all mankind arose from a very small 
population base, which would explain our lack of 
genetic diversity.

the biggest eruption of recent times was that of 
krakatoa in indonesia in august 1883. the whole 
island was blown into the air. the tremors were 
recorded at all seismological stations around the 
world. 20 km3 of ash was thrown into the air. the 
eruption induced a tsunami killing 36,000 people. 
as a result of the explosion some islands sank into 
the ocean and other new ones arose.

17	 It	is	clear	the	death	toll	could	have	been	much	lower	if	the	warning	system	had	worked	properly.	The	tsunami	wave	took	more	than	five	hours	to	race	from	the	
earthquake’s	epicenter	near	the	Indonesian	islands	to	the	shores	of	Sri	Lanka.	Thus,	there	was	enough	time	to	warn	people,	because	to	escape	a	tsunami	you	just	
have	to	rush	to	the	top	of	an	elevated	place,	or	into	a	strong	multi-storey	building.

18	 If	all	the	material	thrown	out	by	the	Mount	St.	Helen’s	eruption	was	the	size	of	a	pea,	the	Yellowstone	eruption	then	would	be	the	size	of	a	sphere	which	would	
hold	an	adult.

Photo 9: Volcanoes on Hawaii (Mauna Kea)
(source:	the	author)	

Photo 8: Scenery of  Yellowstone  
National Park
(source:	the	author)

Yellowstone, it turns out, is a supervolcano. 
Under its surface lies a magma chamber 
72 kilometers in diameter and reaching up 
to 13 kilometers in depth. 

The last supervolcano eruption occurred 
in the Sumatra region, 75,000 years ago. 
The Greenland ice samples show that the 
eruption was followed by at least six years 
of  “volcanic winter”.

600,000 year intervals. the most recent explosion 
occurred 630,000 years ago and where it took 
place is known today as the yellowstone national 
park. the ash fallout from the eruption covered the 
lands of all the 19 states of the western part of the 
usa, plus a part of canada and mexico too.

in 1960, while studying the volcanic history of 
yellowstone, geologist Bob christiansen could not 
find the park´s volcano and, above all, the volcanic 
structure called a caldera. later on, more or less 
by coincidence, nasa was testing some high-
altitude cameras in orbit by taking photographs 
of yellowstone. as soon as christiansen saw the 
photos, he realized why he had failed to find the 
caldera. virtually the whole national park – 8,980 
km2 – was a caldera. the explosion had left a crater 
more than 65 kilometers across. yellowstone, it 
turns out, is a supervolcano. under its surface 
lies a magma chamber 72 kilometers in diameter 
and reaching up to 13 kilometers in depth. the 
pressure built up by the magma has lifted by 500 
meters the land surface of yellowstone and its 
surroundings within a radius of 500 kilometers. 

in 1984 the central part of the park was one 
meter higher than in 1924. yellowstone, it turns 
out, is not the site of an ancient supervolcano, it is 
a supervolcano. no one knows when but sooner 
or later it will erupt again. it may be in the next 10 
years but also in 10,000 or 100,000 years (Bryson, 
2003).

such supervolcanoes are not rare as there are 
about 30 of them, such as iceland, Hawaii, the 
azores, the canaries and the Galapagos islands, 
etc. they are all in the ocean and away from 
the continents. only yellowstone has ended up 
beneath a continental plate and no one has the 
faintest idea why. yellowstone, like, for example, 
mount st. Helens and unlike the Hawaiian islands, 
erupts explosively.

mount st. Helens erupted in the united states in 
1980. it did not have any “vent” (like the volcanoes 
on Hawaii) which would gradually release the 
accumulated energy and lava. therefore the 
eruption of mount st. Helens sent into the air 
enough material to bury the central part of new 
york, manhattan, to a depth of 100 meters. it had 
500 times the explosive force of the atomic bombs 
dropped on Hiroshima.18 Deadly burning clouds 
of gas and dust spread at speeds exceeding 1,000 
kilometers per hour. the elevation of mount st. 
Helens was reduced by 400 meters. almost 600 
km2 of forest was devastated (Bryson, 2003).

the last supervolcano eruption occurred in the 
sumatra region, 75,000 years ago. the Greenland 
ice samples show that the eruption was followed 
by at least six years of “volcanic winter”. it probably 
pushed mankind to the edge of extinction, 
reducing the population to no more than a few 
thousand individuals (Bryson, 2003). this would 



30

Pavel Nováček Sustainable Development

the eruption of santorini, a volcano on a small 
island north of crete, in c. 1500 Bc might have 
been stimulus for the Greek philosopher plato to 
describe the demise of atlantis.

We do not yet understand how volcanoes work. 
vesuvius in italy had been active for 300 years until 
the last eruption in 1944. since then the volcano 
has been quiescent. no one knows whether or 
when it will come to life again.

 the evolution of life on earth was probably 
influenced most by collisions with asteroids (small 
planets). asteroids are rocky objects orbiting in a 

belt between mars and Jupiter. there are around 
one billion asteroids, yet the average asteroid will 
actually be about two million kilometers from its 
nearest neighbor. two thousand asteroids, large 
enough to devastate our civilization, periodically 
cross the orbit of the earth.

primarily during the first 500 million years of its 
existence earth was “bombarded” by meteorites19 
and other galactic “dust”, which brought water to 
earth to create its oceans.

in 1991, the first asteroid we were able to 
observe narrowly missed us at a distance of 
170,000 kilometers. two years later, another 
asteroid missed us by just 145,000 kilometers. in 
cosmic terms it is the equivalent of a bullet passing 
through one‘s sleeve without touching the arm 
(Bryson, 2003).

in 1980 the nobel laureate in physics, luis 
alvarez, announced that he had analyzed a 
very thin stratigraphical layer that marked the 
boundary between the cretaceous and tertiary 
periods. alvarez found that the dust scraped 
from the layer contained a significant amount of 
iridium. this element is very rare in the earth´s 
crust but in meteorites and asteroids it is found 
at a concentration 1,000 times higher. thus, from 
the concentration of iridium alvarez calculated 
that the asteroid which had collided with earth 
65 million years ago was the same size as mount 
everest (being 10 kilometers in diameter). the 

place of the impact is the chicxulub crater located 
on the coast of the yucatán peninsula in mexico. 

the dimensions of the asteroid do not seem 
to be so astonishing, considering the fact that 
earth is 12,756 km in diameter. But the asteroid 
was moving through space at a speed of about 10 
km/sec and thus struck the earth with the force of 
100 million megatons of tnt, which is identical to 
about seven billion times the destructive force of 
the atomic bomb dropped on Hiroshima.

it landed in a shallow sea just ten meters deep. 
it took a split second to turn an area of seafloor 
the size of Belgium into aerosols of sulfuric acid 
that were blown into the atmosphere. for months 
afterward, earth was subjected to rains acid 
enough to burn skin. 

another consequence of the asteroid impact 
was a sharp drop in temperature, as the blowing 
dust and ash from fires darkened the sky. for 
months, the lack of light significantly inhibited 
photosynthesis and, therefore, the growth of 
plants that served as food for herbivorous animals. 

When, after several months, the dust cloud 
settled, only small reptiles, some of the birds and 
primary mammal representatives of the abundant 
higher fauna of the mesozoic era survived. 
Dinosaurs, after 200 million years of absolute 
dominance on earth, disappeared, as well as 70–
75% of all other plant and animal species.

However, as Bill Bryson (2003) observes, there 
are apparent inconsistencies. corals in warm seas 
require algae to survive and algae require sunlight 
for photosynthesis. Both corals and algae also 
require steady temperatures. so how did corals 
survive the asteroid impact with the earth? it is still 
not known why extinctions were far less severe in 
the southern hemisphere than the northern. some 
animals seem to have even prospered during the 
extinction period, for example, the turtles. it is 
often wrongly presumed that only small organisms 
survived the impact, in fact, among the survivors 
were crocodiles.

actually, we have very little idea of what 
caused big extinctions. it might have been global 
warming, global cooling, changes in sea level, 
oxygen depletion in the oceans, epidemics, giant 
leaks of methane gas from the seafloor, collisions 
with cosmic bodies, powerful hurricanes, volcanic 
activity, catastrophic solar flares and other factors.

the sun releases 3.8x1019 megajoules of energy 
every second which corresponds to the power 
of 1016 nuclear reactors. that is an unimaginable 
number for us. Just one ten-billionth of its energy 
reaches the earth. still, that is the equivalent of one 
million nuclear reactors.

But the intensity of solar radiation is not constant 
as it alters periodically. its increase manifests itself 
in the occurrence of sunspots. a typical sunspot, 
hardly noticed from earth in everyday life, radiates 
energy corresponding to one billion H-bombs, 
with hundreds of billions of high-energy particles 
released into space. if earth were not protected by 
the magnetic shield, mass extinctions of all species 
would take place without leaving any apparent 
reason behind.

Photo 10: Coast of the Yucatán Peninsula 
in Mexico	(source:	the	author)

It took a split second to turn an area of 
seafloor the size of Belgium into aerosols 
of sulfuric acid that were blown into the 
atmosphere. 
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the magnetic field, shielding us from cosmic 
radiation, is created because the molten part of 
the earth’s core rotates (caused by the planetary 
rotation; earth rotates at a speed of 1,675 km/hour 
at the equator, the speed lowers with distance 
towards the poles) in a way that makes it an 
“electric motor”. Without a liquid metal core, the 
moon or mars do not have a magnetic field.

it is also known that the magnetic field has 
changed in intensity during the course of history. 
every 500,000 years or so magnetic polarity 
reverses itself, with the last reversal about 750,000 
years ago. the longest known stretch in history 
without polarity reversal was 37 million years, the 
shortest was as little as 20,000 years. We have no 
idea why it happens. it is regarded as the greatest 
enigma in the geological sciences (Bryson, 2003).

We may be going through a reversal now, as the 
earth‘s magnetic field diminished by 6% in the last 
century alone.

the intensity of solar radiation is influencing 
(along with the movement of tectonic plates, the 
content of greenhouse gases in the atmosphere 
and other factors) climate change and triggering 
the ice ages.

ice ages have occurred quite rarely on earth. 
the first one took place in the archeozoic period 
2.2 billion years ago, the next ones 400 and then 
250 million years ago. the last ice age ended as 
recently as 10,000 years ago.

the ice age which occurred 2.2 billion years 
ago was followed by a billion years or so of 
warmth. then further cooling may have ensued. 
Because of a 6% fall in solar radiation and a drop 
in the concentration of greenhouse gases, earth 
essentially lost its ability to maintain its heat. 
Growing evidence shows that some 700 million 
years ago earth went through a snowball earth 
stage (it was completely, including the equator, 
covered in snow and ice). oceans froze to a depth 
of one kilometer. the primitive sea life of that time 
did not come to an end but survived unscathed 
even under the ice. in some places there may have 
been “ocean windows” – the ocean water remained 
exposed with a special ecosystem of algae and 
different types of plankton, found also nowadays in 
the high arctic during the winter. there the process 
of evolution continued (svoboda, nováček, 2002).

if earth was really a “snowball”, then how did it 
ever warm up again? the idea is that volcanoes 
pushed through the ice-covered surface of the 
earth, spurting lots of heat, gases, dust and ash 
that melted the snow and ice and changed the 
composition of the atmosphere.

the ice thawed, earth returned to its normal 
thermal stage and, in an incredibly short time 
span of just several million years, the evolution of 
multicellular organisms took place.

even small fluctuations in the intensity of solar 
radiation affect living organisms. the english 
astronomer frederick William Herschel, as early as 
the turn of the 19th century, was interested in the 
relationship between the number of sunspots and 
crop yield. other observed relationships of similar 
type are wood mass growth, the transmission of 
plant diseases, the abundance of fishing at sea, 
bird migration, etc. in the 18th and 19th centuries 
a close correspondence was observed between 
cholera epidemics and the intensity of solar 
activity.

even today relatively common phenomena, 
like a hurricane or an ordinary storm, release an 
enormous amount of energy which has, on a local 
or regional basis, a considerable impact on life. a 
tropical hurricane can in twenty-four hours release 
as much energy as all the inhabitants of france 
use in a year. one thunderstorm can contain an 
amount of energy equivalent to four days‘ use 
of electricity for the whole united states. at any 
one moment 1,800 thunderstorms are in progress 
around the world, i.e. 40,000 a day (Bryson, 2003).

from its beginning, it may be assumed, the 
earth, and subsequently the biosphere, has been 
formed and influenced by a series of powerful 
natural elements. life on earth has several times 
been pushed to the edge of extinction, but it has 
never disappeared. it is human beings that have 
recently become another power (comparable 
to natural elements) influencing the state of the 
biosphere. from the geological point of view, their 
onset has been very fast.

Fig. 3: Number of great floods according  
to continents	(adopted	from	World	Resources	
Institute,	2005)
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19	 A	meteorite	is	a	small	cosmic	object	that	has	fallen	onto	the	Earth’s	surface.	It	must	be	more	than	one	meter	in	diameter,	weighing	at	least	one	ton	and	flying	at	a	
speed	of	10–20	km/sec.	From	the	whole	object	only	several	kilograms	of	material	fall	onto	the	Earth’s	surface.	

Some 700 million years ago Earth went 
through a Snowball Earth stage (it was 
completely, including the equator, covered 
in snow and ice).
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2.4 the origin and evolution of human beings
Between two and three million years ago, there 

may have been as many as six hominid types 
coexisting in africa. But only one was fated to last 
– the genus Homo. no one, in fact, knows what the 
relationship between genus australopithecus and 
genus Homo was, but what is known is that they 
coexisted for more than a million years. no one 
knows why australopithecus vanished.

the first member of the genus Homo was Homo 
habilis (“handy man”), an omnivore living in africa 
about 2–3 million years ago. a higher species of 
hominid was Homo erectus that appeared one 
million years ago and gradually settled in africa, 
asia and europe.

the only living species of the genus Homo, 
having appeared about 200,000–280,000 years 
ago, is Homo sapiens (“wise man”). at that time 
also Homo neanderthalensis existed, which 
disappeared relatively recently, i.e. 24,000 years 
ago. modern-type humans, called cro-magnons, 
spread out about 45,000 years ago. neanderthals 
already made stone tools. the cro-magnons 
could make stone and bone tools and were good 
hunters, not only gatherers of fruit. they mastered 
the art of speech, which further stimulated brain 
development. moreover, with the first artistic 
works (cave paintings and figurines), they were 
able to think abstractly (they probably believed in 
an afterlife and hence were able to contemplate 
the future, an ability no other species on the planet 
appears to have).

Fig. 4: Earth mass to biomass ratio (adopted	
from	Svoboda,	2006)

When the earth collided with an asteroid 65 
million years ago, causing the extinction of 70– 
75% of all animal and plant species, it was not just 
the annihilation of the existing state, but at the 
same time, a chance of creating something new. 
evolution seized the opportunity. the dominant 
dinosaurs disappeared from the scene, being 
gradually replaced by mammals. a small animal 
similar to the shrew, called purgatorius, survived 
among evolutionarily young mammals. it is the 
earliest example of a primate. a fast evolutionary 
development followed:
– strepsirrhines appeared 55 million years ago;
– simians appeared 45 million years ago;
– Hominidae appeared 35 million years ago.

the first ancestor of the Hominidae, which 
developed in the tertiary period 15 million 
years ago, was the herbivorous ramapithecus 
living in africa and asia. seven million years ago, 
a new group of creatures emerged from the 
tropical forests of africa and began to live on the 
savannahs.20 these were the australopithecines, 
and for 5 million years they would be the world´s 
dominant hominid species (about 20 genera have 
been described so far). the most famous hominid 
remains in the world are those of a 3.18-million-
year-old australopithecine found in ethiopia in 
1974. the skeleton became known as lucy. she 
probably represents our earliest ancestor, the 
missing link between ape and human.21 in october 
2009, science magazine published an article on 
the fantastic discovery of a new human ancestor 
living 4.4 million years ago in northeast ethiopia. 
it was called ardipithecus ramidus and was more 
than one million years older than “lucy”.

PLANET EARTH  (60 × 10  tOn)20

VEGETATION (2,4 × 10  tOn)12

ANIMALS(1,5 × 10  tOn)10

HUMANKIND(6 × 10  tOn)8

S O L A R  S Y S T E M

U N I V E R S E

Between two and three million years 
ago, there may have been as many as six 
hominid types coexisting in Africa. But 
only one was fated to last – the genus 
Homo.
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Photo 11: The Great Rift Valley - Kenya 
(source:	the	author)

20	 In	2002	the	oldest	hominid,	Sahelanthropus	Tchadensis,	was	discovered	in	the	desert	of	Chad.	It	is	dated	to	about	7	million	years	ago.	
21	 It	will	probably	not	be	possible	to	ever	ascertain	precisely	the	time	the	change	from	ape	to	human	took	place.	Anthropologists	speak	about	a	gradual	emergence	

of	consciousness.

Infobox: envisioning the age of the earth and the universe
The age of the Earth is over 4.5 billion years, which is a period beyond both human experience and imagination. 
However, we are all able to conceive the duration of a single 24-hour day. If we shrink the 4.5 billion years of the 
Earth‘s history into a single 24-hour day, life begins very early, at about four o‘clock in the morning. Then, for  
16 hours, evolution continues on the level of unicellular organisms. By 8.30 PM the first sea plants appear along with 
the first jellyfish some 20 minutes later. At 10 PM the invasion of the land by plants is taking place. Dinosaurs arise 
close on 11 PM and disappear with the beginning of the mammals, 21 minutes before midnight. A minute before 
midnight, humans (genus Homo) appear and modern humans less than two seconds before midnight. Based on 
this comparison, Jesus Christ was born just four hundredts of a second before midnight and the industrial revolution 
started five thousandths of a second before midnight.

If we could fly back into the past at the rate of one year per second, it would take about half an hour to reach 
the time of Christ, and about a month to get back to the beginnings of human life. But it would take more than  
15 years to reach the first unicellular organisms at the dawn of the Cambrian period and 140 years to reach the very 
beginning of the Earth.

Carl Sagan (1977) uses the following comparison to grasp the evolution of the Universe: “If we compressed the 
15-billion-year-long history of the Universe into one year, the solar system would be formed as late as on September 
9, the Earth would condense from the interstellar matter on September 14, and life on Earth would emerge on 
September 25. Dinosaurs would appear on Christmas Eve, becoming extinct four days later. The first mammals would 
arise on December 26, primates on December 29, and hominidae on December 30. Homo sapiens would appear on 
New Year‘s Eve at 10:30 PM and all recorded human history would happen within the last ten seconds of the year”.

Paleontologist Richard Leakey and psychiatrist Roger Lewin (1982) propose a different way of perceiving time. 
“Imagine the history of the Earth as a book of one thousand pages. If each page covers a time-span of four and a half 
million years, life in the seas will only appear on page 750. And hominidae will only appear on the third page from 
the end of the book, the use of stone tools will be mentioned in the middle of the last page. The “Homo sapiens” story 
will be told on the last line of the book and all the rest from cave paintings, pyramids, to the Holocaust and the era 
of computers – will have to be expressed in the last word.”

If we shrink the 4.5 billion years of the 
Earth‘s history into a single 24-hour day, 
Jesus Christ was born just four hundredts 
of a second before midnight.

Imagine the history of the Earth as a 
book of one thousand pages. The “Homo 
sapiens” story will be told on the last line 
of the book.
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all modern anthropology has been based on 
the idea that humans came out of africa in two 
waves. the fi rst wave was that of Homo erectus, 
whose descendants were found in indonesia and 
china, and the later, more advanced, of Homo 
sapiens, which displaced the descendants of the 
fi rst migrants.

Bill Bryson (2003) states that we know 
surprisingly little about the fi rst humans. in fact, 
no one really knows where and when modern 
humans appeared. some authorities place their 
origin at about 120,000 years ago and locate their 
appearance in southern africa.

formerly it was believed that humans had 
inhabited australia for no more than 8,000 years. 
But by lake mungo, there were found bones as 
much as 60,000 years old. any human beings 
who settled in australia must have been able to 
cross 100 kilometers or more of open water (from 
the islands of indonesia) without knowing that a 
convenient landfall awaited them. How they got 
to australia is a mystery that cannot be answered.

there is inaccessible terrain in papua new 
Guinea and people grow sweet potatoes there. 
But sweet potatoes are native to south america. so 
how did they get to papua new Guinea? as Bryson 
puts it, even this is a mystery.

Photo 12: Australian wasteland near Ayers 
Rock (source:	the	author)

Fig. 5: The world map according to the gross 
domestic product	(adapted	from	GeoHive.
com,	2005) North America
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We know surprisingly little about the 
first humans. In fact, no one really 
knows where and when modern humans 
appeared.

The body is the beginning of our work; we 
have descended upon Earth to transform 
it into spirit.

Jacques	Bergier,	Louis	Pauwels
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Fig. 6: The peopling of the world
(adapted	from	Diamond,	1999)

Photo 13: Jericho – excavations of one of the 
oldest cities in the world 
(source:	the	author)

0

22	 This	could	be	connected	to	the	supervolcano	eruption	in	Sumatra	75,000	years	ago,	followed	by	six	global	“volcanic	winters”,	which	it	is	thought	only	a	few	
thousand	Homo	sapiens	survived.

neanderthals and modern humans coexisted 
for thousands of years before the former, for 
some reason, disappeared. neanderthals hardly 
ever lived over 30 years of age, but as a species 
they were magnificently resilient. they had brains 
larger than those of modern humans – 1.8 liters for 
neanderthals versus 1.4 liters for modern people. 
that is more than the difference between Homo 
erectus and Homo sapiens. according to Dna 
analysis, there does not seem to be any genetic 
connection between neanderthals and modern 
human beings. 

modern humans show remarkably little 
genetic variability. the reason is that we are the 
descendants of a small founding population.22 

in 2001, Bryan sykes published a book called the 
seven Daughters of eve, in which, using studies 
of mitochondrial Dna, he claimed to be able to 
trace all europeans back to a founding population 
of just seven women, the daughters of eve, who 
lived some 10,000–45,000 years ago. 

in 2002 a book called the Journey of man: a 
Genetic odyssey came out by spencer Wells. 
this distinguished geneticist is of the view that 
modern humans came from africa 60,000 years 
ago. He monitored the genetic code of the y 
chromosome (male chromosome) which guided 
him back to the african “adam”. similarly, the book 

Before the Dawn: recovering the lost History of 
our ancestors, written by nicolas Wade in 2006, 
shows that the migration from africa took place 
about 50,000 years ago.
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2.5 cultural evolution

Photo 14: The Nile in Egypt 
(source:	the	author)

Fig. 7: The Fertile Crescent, where crops were 
grown at the dawn of the Neolithic revolution 
(about 9,000 years ago)	(adapted	from	
Diamond,	1997)

man is different from other creatures. He has 
crossed the threshold from unconsciousness to 
consciousness. minds meet and communicate, 
and the feedback begins; the mind affects the 
body. Biological evolution is transformed in human 
beings into cultural evolution, which proceeds at 
least a hundred times faster23 (svoboda, 1997).

for tens of thousands of years, primitive 
communal packs of “primeval man” found 
sustenance mainly by collecting seeds, insect 

larvae, and birds’ nests and picking plant sprouts. 
later, once human beings tasted the meat of 
animals burnt to death in forest or savannah fires, 
they began looking for freshly burnt sites and set 
the fires themselves. they started hunting. thus 
they were able to influence and change their 
environment locally. Wandering packs of man-the-
hunter decimated a vast number of game species. 
these first ecological disasters that humans caused 
perhaps more than 50,000 years ago have come to 
be known as the pleistocene overkill.
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With the ice age (10,000–12,000 years ago) 
coming to end, the climate underwent a change. 
the landscape acquired a new character and 
fauna and flora changed as well.24 as a result, 
man-the-hunter was forced to search for additional 
sources of sustenance. He became a nomad and 
domesticated animals (dogs, sheep, goats, pigs, 
cattle, and others) on the way. He occupied 
extensive pastures, driving the original grazing 
animals away. excessive grazing denuded the 
landscape first of the original vegetation layer 
and then even of the bared soil, which was either 
washed away by water erosion or blown off by 
wind.

furthermore, people developed fishing and 
collected grains of selected plants. this was 
followed by the artificial cultivation of wild 
growing grasses and cereals. this marked the 
beginning of the neolithic (agricultural) revolution.

in the new stone age (the neolithic period) 
shepherding and farming continued to flourish. 
people settled predominantly in warm areas with 
loess loams, becoming rooted in a certain location 
or region. By slashing and burning they stripped 
the land of its natural forest, bush, and grass 
growth. they built permanent settlements that 
would slowly grow larger.

the new source of sustenance supported 
many more people than collecting and hunting 
ever could. thanks to population growth, human 
clans united with groups of blood related families, 
associating in tribes and later in tribal unions. 
tribe and tribal union members shared the same 
language, customs, religious ceremonies, and 
jointly defended the settled areas. these groups 
searched for new suitable land (oftentimes only 
after exhausting the soil in the original colonies). 
captives of enemy tribes became slaves25, the 
society’s organizational structure hierarchized, 
and empires gradually formed. providing the basis 
for future civilizations, the centers of these large 
communities emerged in the fertile silts of mighty 
rivers in the subtropical and temperate climatic 
zone (the nile, euphrates, tigris, indus, Ganges, 
yellow river, and other rivers).

five or six thousand years ago (3 to 4 thousand 
years Bc) people started manufacturing and firing 
clay vessels and weaving textiles from vegetable 
fibers. this was also when the groundbreaking 
invention of the wheel and subsequently also of 
the two-wheel cart took place.26

four or five thousand years ago people began 
making the first tools, bronze weapons, and glass 
vessels. three thousand years ago, iron was put 
to use. We also learnt to make use of wind and 
water power. as early as in the 17th century Bc, the 
egyptians had rowing boats utilizing wind power 

with the help of a sail. people were building farms, 
irrigation systems, water piping, and roads.

in those times, humans were able to adjust their 
environment (whether in a positive or negative 
way) on a regional scale. from the perspective 
of the then people it was perhaps a “global” 
scale. after all, the eastern mediterranean is the 
cradle of the modern euro-american civilization 
and for people living in this region before christ 
the mediterranean indeed represented almost 
the entire known world. Deserts and mountains 
made passage to the east almost impossible and 
the road to the west ended at the furthest where 

spain and portugal are now, beyond there was 
only an endless ocean. 

in this world, we fundamentally altered the 
promised land, the territory of what are today 

Photo 15: Semi-desert on the west bank of 
Jordan (source:	the	author)

Photo 16: Extensively used areas in Greece	
(source:	the	author)

23	 In	the	interspecific	and	intraspecific	competition	it	is	the	fitter	partner	who	survives.	From	fast-mutating	viruses	to	rabbits	in	Australia,	every	evolutionarily	
advantageous	species	has	always	behaved	similarly.	Humans,	too,	used	every	evolutionary	advantage	to	help	their	genus	proliferate.	Therefore,	they	behaved	
ecologically.	A	lack	of	means	for	destruction	in	primitive	communities	must	not	be	interpreted	as	a	conscious,	sensible	and	nature-friendly	behavior.	On	the	other	
hand,	people	have	always	damaged	nature	predominantly	out	of	ignorance.	(Svoboda,	1997)

24	 As	the	climate	and	land	were	changing,	flora	and	fauna	species	migrated	from	the	equator	to	the	north.
25	 The	American	futurist	Alvin	Toffler	(1980)	explains	that	in	those	times,	this	meant	a	positive	shift	in	human	society’s	development,	its	humanization.	Prior	to	

“inventing”	slavery,	captives	had	been	killed	for	want	of	use.
26	 American	indigenous	peoples,	e.g.	the	Incas,	never	invented	the	wheel;	until	the	Spanish	conquistadors	arrived	they	had	never	used	it.

The centers of large communities emerged 
in the fertile silts of mighty rivers in the 
subtropical and temperate climatic zone 
(the Nile, Euphrates, Tigris, Indus, Ganges, 
Yellow River, and other rivers).
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israel and palestine. according to the old 
testament prophets it was a country flowing with 
milk and honey. Due to intensive grazing27and 
largely because of agricultural irrigation28 the 
land was turning into a semi-desert or desert. 
since its foundation in 1948, the state of israel has 
been trying to reforest the land and the irrigation 
water´s mineral content has been under careful 
scrutiny. Gradually, farming land is being reclaimed 
but at the expense of great investments and time.

lebanon used to be covered with cedar woods, 
which were unfortunately all cut down in order to 
construct towns and ships (lebanon cedar was 
used also to build the temple in Jerusalem). forests 
in Greece were cleared in a similar way. When 

Photo 17: Sahara (Egypt) 
(source:	the	author)

Photo 19: Roman Forum in Rome 
(source:	the	author)

Photo 18: Central part of the Chřiby Hills 
(source:	the	author)

travelling through today’s Greek countryside, it is 
surprising that such a large portion of the land is 
composed only of extensively used sheep and goat 
pastures. these all used to be woods.

the Dinaric alps, connecting to the Julian alps 
in slovenia in the north and spanning through 
croatia up to the northern border with albania 
in the southern direction, met a similar fate. the 
woods were cleared to be replaced by pasture, 
which led to water erosion and subsequent 
eluviations down to the valley.

north africa, conquered by the romans after 
three punic Wars in the 3rd and 2nd centuries Bc 
and the defeat of carthage, their main rival in the 
western mediterranean, served as rome’s bread 
basket until the end of antiquity. careless farming 
procedures caused soil erosion and desertification 
and so, where the land once flourished, a desert 
now sprawls. Deep within, it conceals the imposing 
ruins of roman cities.

even the sahara, the largest desert in the 
world, was once inhabited by people and used 
for grazing. it is documented e.g. in rock drawings 
in the tassili mountain range in algeria, depicting 
people, animals, and trees. otakar Štěrba (1979) 
explains what possibly transformed the savannah 
into a desert:

“large herds of domesticated cattle contributed 
to eliminating the steppe and semi-desert 
turf. as the grass was being eradicated, fewer 
grasses retained less water in the soil; vegetation 
evapotranspired less water to the air and less air 
humidity circulated from the area’s centre to the 
periphery; the drying and loosening soil was giving 
in to greater and greater water and wind erosion 
and the most fertile soil components were being 
carried away from the land faster and faster. too 
large herds of cattle contributed to the disastrous 
transformation of fertile steppes to semi-deserts 
and deserts, especially when at the same time the 

North Africa, served as Rome’s bread 
basket until the end of antiquity. Careless 
farming procedures caused soil erosion 
and desertification and so, where the land 
once flourished, a desert now sprawls. 
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land was suffering from natural drying out due to 
climatic changes.” (following the end of the last ice 
age – a comment by the author)

in conclusion, in ancient times our ancestors 
did not act any better or worse than we do 
now. However, their chances of affecting their 
environment were significantly more limited than 
ours.

let us move now to the period after christ. in 
476, following the dethronement of emperor 
romulus augustus, the once so powerful and 
unassailable Western roman empire perished. 
But that did not stop the development. christianity 
was spreading from the mediterranean into 
central, western, and northern europe,29 and so 
was education (available mainly to members of 
the nobility and religious orders, and for priests), 
the basics of farming, and permanent settlements. 
the order of saint Benedict, more so than others, 
played an important part in this process, fulfilling 
its mission summed up in the motto of “ora et 
labora” - “pray and work”.30

If Christ is risen – then nothing else 
matters. And if Christ is not risen – then 
nothing else matters.

Jaroslav	Pelikán

27	 The	excessive	use	of	pastures	led	to	their	degradation.	When	faring	well,	nomads	increase	the	number	of	their	herds,	indicators	of	success	and	social	prestige.	This	
is	what	the	situation	of	shepherds	and	nomads	in	Africa	looks	like	even	today.	As	a	consequence	of	soil	degradation,	people	were	forced	to	migrate	and	search	for	
suitable	new	territories.	Tribes	would	fight	or	split	up.	The	Old	Testament,	the	First	Book	of	Moses	(Genesis)	depicts	the	separation	of	Abram	and	Lot:	“And	the	land	
was	not	able	to	bear	them,	that	they	might	dwell	together:	for	their	substance	was	great,	so	that	they	could	not	dwell	together.	And	there	was	a	strife	between	
the	herdmen	of	Abram’s	cattle	and	the	herdmen	of	Lot’s	cattle:	and	the	Canaanite	and	the	Perizzite	dwelled	then	in	the	land.	And	Abram	said	unto	Lot,	Let	there	be	
no	strife,	I	pray	thee,	between	me	and	thee,	and	between	my	herdmen	and	thy	herdmen;	for	we	be	brethren.	Is	not	the	whole	land	before	thee?	Separate	thyself,	I	
pray	thee,	from	me:	if	thou	wilt	take	the	left	hand,	then	I	will	go	to	the	right;	or	if	thou	depart	to	the	right	hand,	then	I	will	go	to	the	left.”	

28	 Irrigation	is	always	accompanied	by	mineral	substances	dissolving	in	water.	Some	of	the	water	absorbs,	some	may	run	off	on	the	surface,	and	a	substantial	part	of	
it	evaporates	(in	the	subtropical	regions	this	may	involve	half	or	even	more	water).	Only	pure	water	evaporates	though,	while	mineral	substances	(salts)	remain	
in	the	soil.	When	the	process	repeats	for	hundreds	and	thousands	of	years,	the	soil	becomes	salt-affected	and	degrades.		The	process	of	salinization	(with	soluble	
salts	of	sodium,	magnesium,	etc.)	continues	even	today.	In	Europe	alone,	salt-affected	areas	are	estimated	to	cover	about	4	million	hectares.	

29	 In	312,	the	soldiers	of	Constantine	I	gained	victory	in	the	Battle	of	the	Milvian	Bridge	spanning	the	Tiber	River	in	the	north	of	Rome	over	Emperor	Maxentius	
and	in	the	following	year,	Constantine	declared	religious	toleration	in	an	edict	issued	in	what	is	today	Milan	(then	Mediolanum),	which	consequently	led	to	the	
acceptance	of	Christianity.	Christianity	became	tolerated;	in	fact	it	was	given	preference	in	the	hope	of	securing	a	new	unifying	ideology	for	the	state.

30	 The	Order	of	Saint	Benedict	is	the	oldest	monastic	order,	established	by	St.	Benedict	of	Nursia	at	the	beginning	of	the	6th	century.
31	 Of	course,	this	is	not	a	call	for	restoration	to	the	original	condition.	People	need	space	for	their	residences,	farming,	and	other	activities.	Landscape	with	woods	

covering	one	third	or	even	less	may	be	ecologically	functional,	balanced,	and	perceived	as	beautiful	(e.g.	not	even	a	radical	environmentalist	would	suggest	
reforesting	the	White	Carpathians,	with	their	typical	orchid	meadows).

32	 The	temperate	climatic	zone	lies	between	areas	with	a	subtropical	climate	and	areas	with	a	subarctic	(subantarctic	in	the	southern	hemisphere)	climate.	It	is	
located	up	to	60°	north	in	the	northern	hemisphere	and	50°	south	in	the	southern	hemisphere.

33	 It	is	located	up	to	30°	and	45°	north	in	the	northern	hemisphere	and	up	to	tropic	of	capricorn	and	40°	south	in	the	southern	hemisphere.

the european landscape was slowly transformed 
and cultivated. for instance, prior to the arrival of 
the slavs (sometime in the 6th century) 95% of 
central europe had been covered with woods. the 
rest of the land was composed of bodies of water, 
wetlands, and mountainous areas towering above 
the woods. step by step, the woods were burnt to 
the ground, cleared, and converted into farmed 
land (the names of some czech municipalities 
were derived from the burning of woods (žďáření); 
the most famous being Žďár nad sázavou). today, 
there are about 30% of the woods left.31

When the european land was being cultivated, 
we were doubly lucky. firstly, the land of the 
temperate climatic zone32 is more resistant 
to natural or anthropogenic changes than 
the subtropical climatic zone.33 secondly, by 
discovering america in 1492, europe secured an 
immense “civilization safety valve”. the conquering 
and colonization of the new continent began, 
which was to last for several centuries.

Infobox: Great overseas Discoveries
For some countries, for example Spain, the era of great voyages overseas and discoveries made in the 15th and 16th 
centuries meant wealth, magnificence, and growing demands. For others, such as the Netherlands and England, it 
was a chance to apply new methods to do new things, to mount the wave of technological progress. And for others, for 
instance the indigenous peoples of the Americas (Native Americans), the overseas discoveries spawned an apocalypse, 
a dreadful fate forced upon them from the outside. 

At first, the new possibilities brought an exchange. In the New World, Europeans discovered new people and 
animals but, most importantly, new nutritious plants – corn, potatoes, sweet potatoes, cocoa. They also found new 
addictive and harmful plants (tobacco, coca) and plants suitable for industry (new types of hard wood, rubber).

In return, Europe imported new plants (sugar cane, grains) and animals (horses, horned cattle, sheep, and new 
dog breeds) into the New World. The Europeans and black slaves brought along from Africa introduced an ugly 
microscopic strain to the new continent: smallpox viruses, measles, and yellow fever; a parasitic protozoa causing 
malaria; diphtheria bacillus; rickettsias causing typhoid fever, spirochete inducing frambesia (yaws, a tropical disease 
similar to syphilis); tuberculosis bacterium. People probably brought only one disease from Native Americans into 
Europe – syphilis (Landes, 1999).

Between the years 1492 and 1892 the number of the indigenous inhabitants of America decreased by 90%, chiefly 
due to imported diseases against which the Native Americans had no resistance developed. In contrast, especially 
thanks to potatoes now even the poorer classes in Europe could treat themselves to more nutritious food, and the 
population developed better immunity against epidemics of contagious diseases, e.g. against bubonic plaque.

Between the years 1492 and 1892 the 
number of the indigenous inhabitants of 
America decreased by 90%.
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in the 18th century, a “revolution” broke out in 
europe (spreading around the whole world), the 
importance of which can be compared to the 
neolithic revolution.34 it was characterized by a 
series of innovations that according to landes 
(1999) fell under the following three general 
principles:
– machinery replacing manual skills and efforts;
– inanimate sources replacing animate sources of 

energy;
– usage of new and much more readily available 

raw materials (especially the replacement of 
vegetable and animal substances with mineral 
and later artificial materials).

the symbol of the industrial revolution is the 
steam engine. However, the extraordinary 

Fig. 8: The main crops were raised in various 
parts of the world, where their ancestors or 
ancient varieties have been growing wildly 
until today. This is where genetic material for 
further cultivation is acquired (adapted	from	
Moldan,	1997)

Photo 20: Statue of Liberty (New York) 
(source:	the	author)

technological advances of the industrial 
revolution took some time to realize. the first 
machine to employ steam to create a vacuum and 
drive a pump was patented in england in 1698 by 
thomas savery. the year 1705 saw the first real 
(piston) steam engine be patented by thomas 
newcomen. a long period of sixty years went by 
before James Watt invented a separate condenser 
(1768) and another fifteen until the machine was 
adapted to rotary motion so that it could drive the 
wheels of industry35 (landes, 1999).

the industrial revolution is symbolized by 
another two features: dependency on fossil fuels 
and exponential growth.

even though coal had been mined and used 
prior to the invention of the steam engine, the 
machine multiplied human power as well as 
dependency on non-renewable energy sources. 
until then people depended on their own strength, 
on the strength of farm animals, and on water and 
wind power. then everything changed radically. at 
first coal, then oil, gas, and later the use of nuclear 
energy have driven economic growth.

people were using more and more energy 
and so exponential growth became typical for 
the industrial revolution, whether it involved 
the increasing number of the population, 
the consumption of raw materials, energy, or 
environment pollution. only in the second half 
of the 20th century did people notice something 
was wrong and realize that this growth was not 
sustainable. there is a limit and exhaustion point to 
our space, defined approximately by the extent of 
the biosphere, and our stock of raw materials and 
energy. therefore, the economic growth started by 
the industrial revolution must either come to an 
end or change in terms of quality.

The Industrial Revolution is symbolized by 
two features: dependency on fossil fuels 
and exponential growth.

Only in the second half of the 20th century 
did people notice something was wrong 
and realize that this growth was not 
sustainable. 
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Infobox: Precariousness of exponential Growth 
Exponential growth is deceptive. Seemingly nothing happens for a long time but then, after reaching a “turning 
point”, it breaks out of control. From the birth of Christ it took almost 1,500 years for the number of inhabitants 
in the world to double. Between 1850 and 1950 the population also doubled, from one to two billion. That took a 
hundred years. At the end of the 20th century, the time required for the global population to double was a mere 
50 years and at the beginning of the 1990s it dropped to only 40 years.

A legend linked to the origin of chess nicely illustrates the danger of exponential growth. Chess originated 
as a modification of the Persian game shatranj (“chess” is derived from Persian shah, the ruler). The counselor 
who had devised chess apparently demanded from the ruler a single grain of rice for the first square on the 
board. For the second square he wanted two grains, for the third four grains, for the fourth square eight grains 
of rice and so forth. Initially, the ruler rejoiced at the cheap price. Until he found out that if he was to reward the 
counselor like this for the total of 64 squares, all the rice cropped within the entire empire would not suffice. Far 
from it; not even all the rice cropped in the whole history of the empire would be enough.

The last example of exponential growth to be mentioned is from Czech sociologist Jan Keller (verbal com-
munication). Take a 0.1 millimeter thick sheet of paper. Fold it in half and it will be 0.2 mm thick. Fold it in half 
again and we will get 0.4 mm. How many times does the sheet need to be folded in order for us to, let us say, 
get to the Moon, which is 384,403 km from the Earth? Not more than 39 times and its final thickness will be 
over 500,000 km. Naturally, there is no such sheet large enough to be folded 39 times. We could nevertheless 
paraphrase Archimedes’ statement: “Give me a place to stand on, and I will move the Earth”, replacing it with 
Keller’s: “Give me a sufficiently large piece of paper, and I will take you to the Moon without a spaceship.”

Nothing in the Universe can resist the 
converging ardor of a great enough number 
of united and organized intelligences.

Teilhard	de	Chardin

34	 David	S.	Landes	(1999)	uses	the	term	“revolution”	in	the	metaphorical	sense,	to	denote	an	instance	of	great	change	or	alteration	in	affairs	or	in	some	particular	
matter.	In	this	text,	the	meaning	of	the	term	‘revolution’	is	understood	similarly.

35	 The	principle	of	the	steam	engine	was	designed	by	Denis	Papin,	who	described	the	invention	of	what	has	come	to	be	called	the	Papin’s	digester	in	a	lecture	to	the	
English	Royal	Society	in	1682.	However,	the	symbolic	start	of	the	Industrial	Revolution	is	considered	to	be	the	invention	by	James	Watt	in	1768,	enhancing	the	
efficiency	of	steam	engines	so	much	that	they	were	widely	introduced	in	the	factories	of	the	new	industrial	towns	(until	then	they	had	been	used	only	in	mines).

36	 The	second	half	of	the	nineteenth	century	witnessed	a	substantial	improvement	of	the	steam	engine	thanks	to	scientific	advances	in	thermodynamics	(Landes,	
1999).

the industrial revolution is closely connected to 
the development of science and technology - so 
strongly that it is sometimes called the scientific-
technological revolution. the foundations for 
science and technology development were 
laid back in antiquity, in the mediterranean, the 
middle east, as well as in china and india. also 
the indigenous population of the american 
continent possessed an impressive knowledge of 
astronomy, agriculture, and architecture. However, 
a scientifically-technologically oriented civilization 
developed above all in europe.

as early as the second century Bc people knew 
how to use water flow to drive a water wheel. 
invented in the 7th century aD in china, three 
centuries later the water mill spread to spain. the 
11th to 14th century witnessed an expansion of wind 
mills across the whole of europe. after the chinese 
invented gun powder it took them a hundred years 
to invent the cannon in the mid-13th century and 
in another hundred years firearms were brought 
to europe. Here they were improved so that in the 
times of the great overseas discoveries and travels 
no cannons or other weapons could compete with 
the european production that equipped ships.

the development of the steam engine took a 
total of two hundred years to mature.36 then the 
development began accelerating: “eighteen years 
before the end of the 18th century the mongolfier 

brothers’ balloon goes up in the air; 1838 witnesses 
the first message sent by the morse telegraph, 
1862 sees nobel invent dynamite, in 1876 people 
start communicating over long distances via 
Bell’s telephone, in 1882 edison launches the first 
power station, and the following year Daimler’s 
petrol engine starts running. a year later, the 
steam turbine is set running and four years later, 
tesla’s electric motor. in 1903 the first motor-driven 
airplane takes off, in 1920 radio begins connecting 
people, and 30 years later television is invented. in 
1942 fermi launches the first atomic reactor and 
in 1954 the soviet union builds a nuclear power 
plant. We could go on: transistors, thyristors, lasers, 
computers, robots, space flights, etc.” (Hadač, 
moldan, stoklasa, 1983).

the industrial revolution brought us much 
good, and the vast majority of people of the 
developed world now probably have a better 
standard of living (whether it concerns the level 
of hygiene, nutrition or the energy we use for 
heating, light, and transportation) than the one 
enjoyed by the nobility prior to the arrival of the 
industrial age. But there are two sides to every 
coin. We have collided with the “growth limits”; 
the exponential increase in resource consumption 
and the related pollution production are no longer 
sustainable. 
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Fig. 9: Major global religions	(adopted	from	
Smith,	2003)
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Photo 21: Great Wall of China. “Middle 
Kingdom” – China – is home to many 
inventions. However, it shut itself off from the 
outside world with Europe replacing it as the 
centre of scientific-technical progress, to be 
later joined by North America
(source:	the	author)
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the american futurist alvin toffler (1980) 
described the industrial age37 with six key 
characteristics:
1. standardization, or uniformity, a consequence 

of mass production.
2. specia l izat ion,  or  profess ional ism. 

people need to constantly deepen their 
specialization in order to assert themselves 
on the job market and in society.

3. synchronization, or work with time. time 
is money. What should be liberating us is 
paradoxically holding us down. for example, 
expensive machines in factories cannot be 
allowed to sit idle and therefore, second and 
third shifts are implemented.

4. production concentration, which conditions 
population concentration. Giant industrial 
(and later also commercial, financial, and 
other) centers are formed.

5. maximization. We are infatuated with size 
and growth. “Big” became synonymous 
with “efficient”. “Growth” is identified with 
“development” or even with “progress”.

6. centralization of power. in the industrial age, 
power is centralized like never before. the 
sovereignty and inviolability of nation states 
is the symbol of this power. 

toffler defined some other characteristics of the 
industrial era, of which we shall mention the 
following three:
a) mass education.
 only the industrial age facilitated education 

to spread beyond the privilege of the nobility 
and monks in monasteries. We learnt to read, 

write, and count. While at school, we learnt 
punctuality (schooling starts every day at the 
same time), obedience (to superior authority 
- the teacher), and monotonous, repetitive 
work (e.g. counting is taught through 
continuous practising and revision).

b)  “streamlined family”.38

 families in the pre-industrial period 
were typically extended and lived in one 
household. in the industrial age people 
move to towns and while active, they are 
existentially bound to their jobs in factories. 
as a result, facilities such as nursery schools, 
old people’s homes, nursing homes, and 
others appear. Gradually, the family breaks 
down to the nuclear unit – parents and their 
children.39

c) the market splits the producer from the 
consumer.

 the market is a sort of exchange network, a 
distribution panel that had a major share in 
production growth. separating production 
from consumption nevertheless gives rise 
to a deep conflict between the demands 
of producers (both workers and managers) 
for higher wages, profits, and benefits, and 
the counter-demand of consumers for lower 
prices. ironically enough, the “producer”, be 
that an employee or employer, becomes 
the “consumer” every day the moment he/
she leaves the factory. the result is a need 
to produce more and to consume more. 
that generates a consumer lifestyle, which 
advertising has whipped up to the extreme.

But industrial civilization is only possible 
when there‘s no self-denial. Self-indulgence 
up to the very limits imposed by hygiene 
and economics. Otherwise the wheels stop 
turning.

Aldous	Huxley

37	 The	industrial	age	commenced	with	the	use	of	the	steam	engine	and	according	to	Toffler	ended	in	the	United	States	in	1955,	the	year	the	number	of	people	
working	in	services	surpassed	the	number	of	laborers.	The	United	States	entered	the	post-industrial	phase	of	development,	gradually	joined	by	other	developed	
countries.	Today,	over	85%	of	the	economically	active	population	in	the	United	States	works	in	services. There	is	nevertheless	a	clear	division	between	creative	
workers	and	service	personnel. For	instance,	in	computers	there	are	program	developers	on	one	hand	and	operators	on	the	other.	The	latter	represent	the	modern	
“educated	proletariat”.

38	 Toffler	mentions	the	term	“nuclear	family”.
39	 The	second	half	of	the	20th	century	saw	this	basic	unit	breaking	up	increasingly.	This	is	most	evident	in	Iceland	where	70%	of	first-born	children	enter	the	world	

out	of	wedlock.	Other	examples	are	more	close	at	hand.	Today,	two	thirds	of	spousal	relationships	in	Prague	fall	apart;	the	country	as	a	whole	is	approaching	half	
of	disintegrated	marriages.

40	 According	to	Huntington	(1996),	the	tension	between	civilizations	is	generated	for	the	following	reasons:	A	feeling	of	superiority	(and	sometimes	of	inferiority)	
over	people	who	are	perceived	to	be	very	different;	Fear	and	lack	of	confidence	in	these	people;	Problems	with	communication	as	a	consequence	of	different	
language	and	social	behavior;	Lack	of	insight	into	the	assumptions,	motivations,	social	relations,	and	social	behavior	of	another	civilization.	

2.6 the Rise and fall of civilizations

The ascent of man will go on, but don’t 
assume that it will go on carried by 
Western civilization as we know it. We 
are being weighed in the balance at this 
moment. If we give up, the next step will 
be taken, but not by us. We have not been 
given any guarantee that Assyria and Egypt 
and Rome were not given.

Jacob	Bronowski

When first the Berlin Wall and then the entire 
communist totalitarian regime fell at the end 
of the 1980s and the beginning of the 1990s it 
seemed for a while that liberal democracy, which 
had led the free western countries to prosperity, 
would sooner or later win around the whole 
world. the american sociologist of Japanese 
origin francis fukuyama (1992) wrote a book on 
this topic entitled “the end of History and the 
last man”. fukuyama’s message is far from being 
as apocalyptic as the title might suggest - on the 
contrary. in his opinion, liberal democracy has 
won in the world and the last ideology capable of 
resisting this concept, the totalitarian communist 
ideology, has collapsed once and for all. the era 
of the clash of great ideologies is over, replaced 
with a period of liberal democracy, soon to be 

established all over the world. politicians will 
aim at adjusting this winning concept to the 
geographical and cultural conditions and ensure 
its smooth operation.

in 1993, samuel Huntington responded to 
fukuyama in an article called “the clash of 
civilizations?”. three years later he published a 
book “the clash of civilizations”, this time without 
the question mark.40 Huntington posits that the 
post-cold War world will not be simpler but, 
instead, more complicated. the bipolar world has 
caved in and people are returning to their “roots”, 
with religion, i.e. religious tradition, playing a major 
part. Huntington defines eight civilizations that 
will compete for a dominant position: the euro-
american (Western), orthodox, latin american, 
islamic, sinic, Hindu, Buddhist and Japanese. as 

The opposition of two cultures – the 
eastern and western – began to take shape 
already at the beginning of the history of 
man. While Orient grounded its culture on 
absolute submission to a higher, super-
natural force, in the West people were left 
to their own resourcefulness, which later 
facilitated their spontaneous creativity.

Vladimír	Solovjev
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the possible ninth civilization Huntington singles 
out sub-saharan africa. it is not a civilization in 
the strict sense because it is composed of rather 
fragmented tribal communities.

for two hundred years the world has been 
dominated by the euro-american civilization 
owing to its technological superiority; however, 
this privileged position will be targeted also by 
the islamic civilization (thanks to its demographic 
growth and ambitions to spread islam) and the 
sinic civilization (thanks to its economic growth). 

it is only logical and natural that we, members of 
the “Western civilization”, should be interested in 
the well-being, prosperity, and further evolutionary 
development of the euro-american civilization, 
and, likewise, the ambitions of the islamic or sinic 
civilizations are understandable. nevertheless, 
as Jacob Bronowski says in his famous work “the 
ascent of man” (1985), we have not been given 
any guarantee. the destiny of the euro-american 
civilization, as well as the development of human 
civilization in general, is an open-ended story. We 
are facing challenges and threats of an extent and 
depth unmatched in history.

samuel Huntington distinguished eight or nine 
current civilizations. But in history there have been 
more great civilizations. in a publication titled “a 
study of History” the historian arnold toynbee 
(1985)41 distinguishes 21 civilizations based on 
location, time of origin, and relationship to other 
civilizations.
1. the egyptiac civilization; originated in the nile 

river valley more than 6,000 years ago.
2. the sumeric civilization; in the tigris and 

euphrates river valley, originated 5,500 years 
ago.

3. the minoan civilization; the aegean islands, 
originated 5,000 years ago.

4. the sinic civilization; originated in the yellow 
river valley 3,500 years ago.

5. the indic civilization; originated in the valley of 
the indus and Ganges rivers 3,500 years ago.

6. the Hellenic civilization is remotely related 
to the minoan civilization. it formed the 
foundation from which the Western civilization 
and the orthodox civilization have stemmed. it 
included the coast and islands of the aegean 
sea, originated 3,500 years ago. 

7. the Babylonian civilization; closely related 
to the sumerian civilization, originated in 
present-day iraq 3,500 years ago. 

8. the Hittite civilization; originated in 
cappadocia (present-day turkey), next to the 
sumerian civilization 3,500 years ago.

9. the syriac civilization; remotely related to the 
minoan civilization, originated in present-day 
syria 3,100 years ago.

10. the mayan civilization; in the tropical forests of 
central america, originated 2,500 years ago. 

11. the andean civilization; the andes in south 
america, originated shortly after the beginning 
of aD. 

12., 13. toynbee singles out the yucatec civilization 
and the mexic civilization, both of which are 
related to the mayan civilization but originated 
as late as in the 7th century aD in unwooded 
areas of the yucatan peninsula, where there is 
a shortage of water. 

14. the far east civilization is related to the sinic 
and partially also to the Japanese civilization; 
originated in china before 500 aD. the 
mongolian empire later occupied this area.

15. the Japanese civilization forms a “branch” of 
the far east civilization; covering the Japanese 
islands, it originated after 500 aD.

16., 17. the orthodox civilization and the russian 
branch of the orthodox civilization are related 
to the Hellenic civilization. the orthodox 
civilization originated in the anatolia region 
(the present-day asian part of turkey) before 
700 aD while the russian branch of the 
orthodox civilization originated in russia (its 
european part) around 1,000 aD. 

18. the Hindu civilization; related to the indian 
civilization, originated in northern india before 
800 aD. 

 19., 20. the iranian and arabic civilizations; the two 
later (after 1516) merged into a single islamic 
civilization. Both are related to the old syrian 
civilization. the iranian civilization originated 
in present-day iran before 1,300 aD. the arabic 
civilization originated in iraq, syria, and north 
african states before 1,300 aD. 

21. the Western civilization is related to the 
Hellenic civilization. it originated in Western 
europe before 700 aD. 

like individual people or entire species, 
civilizations are born, develop, age, and die. the 
next chapter will try to describe the last stage of 
a great empire linking the Hellenic civilization to 
its present descendant, the Western civilization.

While analyzing the developmental dynamics 
of all great civilizations arnold toynbee (1985) 
observed that civilizations begin to fall apart 
once they start losing the ability to find a creative 
response to major challenges. furthermore, he 
noticed that often the failure of creativity follows 
a period of major civilization successes. after two 

“What do you call civilized, chief?”  
I asked. “You think because the French 
have elevators, airplanes, and a train that 
runs underground it proves they are more 
civilized than these people who took us in 
and nursed us? In my opinion, these people 
here have a more humane civilization, more 
generous souls and greater understanding 
because they live close to nature and 
without the benefits of a technological 
civilization. What they lack in the way of 
progress they make up for in a Christian 
charity that puts the so-called civilized 
nations to shame. I‘ll take any illiterate from 
this hamlet any day over a graduate of 
the Sorbonne in Paris, especially if he‘s like 
the prosecutor who condemned me to the 
bagne. The first is a man, the second has 
forgotten how to be one.
We have too much technological 
progress, life is too hectic, and our society 
has only one goal: to invent 
still more technological marvels to make life 
even easier and better. The craving for every 
new scientific discovery breeds a hunger for 
greater comfort and the constant struggle 
to achieve it. All that kills the soul, kills 
compassion, understanding, nobility.  
It leaves no time for caring what happens 
to other people.”

Henri	Charriere

Photo 22: Machu Picchu (Peru), a major 
center of an ancient Andean civilization 
(source:	the	author)

Civilizations begin to fall apart once they 
start losing the ability to find a creative 
response to major challenges.
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hundred years of scientific and technological 
development and wealth accumulation we should 
therefore be cautious. Duane elgin (1993) adds 
that “after acquiring a civilization self-image of 
seemingly invincible mastery, many developed 
nations find themselves in the demoralizing 
condition of being unable to manage their own 
affairs, let alone cope creatively with mounting 
global problems”.

alvin toffler (1980), who has basically all his 
life focused on the transition of the industrial 
civilization to the next, post-industrial stage, 
says that we are the last generation of the old 
civilization and the first generation of the new 
civilization. it is important to diagnose the key 
patterns of changes the moment they emerge so 
that we can later influence them. toffler believes 
that today the basic political question does not 
lie in who controls the course of the industrial 
society’s last days but who is developing a new 
civilization that will replace the industrial society. 
some generations are born to create, while 
others maintain the civilization. no matter how 
enlightened, the elites alone cannot create a 
new civilization. that will require the energy, i.e. 
cooperation, of all the people.

civilization development and the theory of 
civilization growth are dealt with in “voluntary 
simplicity”, a book by Duane elgin (1993). let us 
introduce his main observations as they are of 
great importance for contemplations on how to 
develop a society that would be sustainable and at 
the same time would inspire its members to create 
something beautiful and meaningful.42

similarly to the development of individuals, 
civilizations also go through certain developmental 
stages. Just as the seasons change, also civilizations 
experience periods of upturns and downturns. the 
majority of societies have passed the spring and 
summer upswing and now find themselves at the 
stage of the autumn and winter decline. unless 
we soon make a creative effort that would take 
us to a new, post-industrial development stage, 
we will slip into the severe winter of civilization 
disintegration.

there are many signs indicating we are now 
entering the stage of a civilization crisis, e.g. an 
indebted and stagnating economy, an increase 
in social atomization, special interest groups 
whose influence outweighs the public interest, 
an enormous bureaucracy, an inability to respond 
to local and global ecological problems. 

speculating about the disintegration and 
transformation of civilizations is psychologically 
demanding as it is not an abstract process but 
something we need to go through. in order to see 

the essence of the social evolution, we need to 
separate the deeper flows of the change from the 
superficial tendencies that attract most attention.

elgin identifies and characterizes four key stages 
of civilization growth (see chart).

the theory complies with the general principle 
stated by the historian arnold toynbee (1985):

“a rising civilization may be defined as such in 
which individual elements native to one culture 
are in harmony, forming a uniform whole; based 
on the same principle a declining civilization 
may be defined as such in which the individual 
components have fallen into a feud.”

Photo 23: The Ganges River in Varanasi 
(India), a sacred place of Hindus 
(source:	the	author)

Photo 24: Mayan ruins – one of the extinct 
civilizations	(source:	the	author)

41	 This	monumental,	twelve-volume	work	was	published	for	the	first	time	in	1946.
42	 The	Arctic	ecologist	Josef	Svoboda	says	that	the	vision	of	prosperity	is	a	strong	force	behind	human	conduct	but	as	the	meaning	of	life	it	is	just	not	enough.	The	

problem	of	the	present,	at	least	the	Euro-American,	civilization	is	the	fact	that	it	lacks	a	unifying	idea,	a	goal.	It	had	it	once	(it	was	called	“Christian”)	but	the	
civilization	has	renounced	it.	We	have	built	a	consumer’s	paradise	but	what	comes	next?	This	society	is	no	longer	kept	together	by	moral	principles	and	standards	
but	only	by	state	legislature	–	and	barely	so.	As	Aleksandr	Solzhenitsyn	(1999)	says:	“A	lawless	society	results	in	tyranny	or	anarchy.	A	society	based	only	on	the	
letter	of	the	law	shall	not	hold	and	will	fall	apart.	Societies	are	kept	together	chiefly	by	their	moral	principles.”	

Speculating about the disintegration 
and transformation of civilizations is 
psychologically demanding as it is not an 
abstract process but something we need 
to go through. 
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Era I: High growth, “Spring” Era II: Full blossoming, “Summer” Era III: Initial decline, “Autumn” Era IV: Breakdown, “Winter”

Era of faith Era of reason Era of cynicism Era of despair

High social consensus, strong 
sense of shared social purpose.

Social consensus begins to 
weaken once the shared social 

purpose has been fulfilled.

Consensus is very weak; special 
interest groups demands grow 
stronger than the shared social 

purpose.

Consensus collapses; various 
conflicting social purposes.

Low bureaucracy, activities 
mostly self-regulatory.

Bureaucratic complexity mounts 
quickly; activities are more and 

more regulated.

Bureaucratic complexity mounts 
faster than the ability to 

effectively regulate; bureaucracy 
starts to falter.

Bureaucratic complexity is 
burdensome; bureaucracy 

gets out of control; the society 
begins to disintegrate.

Era I: High growth (rise)
it is the “spring” of the rise of the civilization. it 
is characterized by faith in elementary values, 
by immense vitality, creativity, innovation, and 
experimentation; people strive to realize their 
potential. the established social order is highly 
legitimate, sufficiently simple, and easy to 
comprehend for the majority. people are largely 
free to address their leaders. activities are self-
regulatory to a great extent. efforts to attain a 
higher material standard of life as a personal as 
well as social purpose are believed to be legitimate.

Era II: Full blossoming
it is the “summer” of the rise of civilizations. 
material expectations of the industrial view 
of the world are at their peak. the social order 
becomes more and more complex and the need 
for rational control increases; it is more a period of 
reason than of faith. the time of entrepreneurial 
creativity has passed and we have moved on to the 
period of controlled creativity. although creativity 
is still present, it is more and more directed into 
acceptable institutional forms. the vitality and 
innovation of the first stage have been replaced 
by a more methodical process of planning and 
implementation. as all – namely governmental 
and trade – institutions are rapidly growing in 
size and complexity, people are increasingly 
isolated from access to the management and 
leaders, often left feeling manipulated by colossal 
organizations. it still seems to be a cheap price to 
pay for the extraordinary benefits and successes 
characteristic of this period of growth. the rise 
continues for the entire era, alas at a decreasing 
rate. as we approach the end of this period, the 
purposes are increasingly fulfilled while the social 
consensus weakens.

Era III: Initial decline
it is the “autumn” of the rise of civilizations. 
requirements of special interest groups are 
becoming stronger while the sense of a shared 
social purpose is weakening. it is a period of 
cynicism and skepticism. the faith in the meaning 
of constant material growth is undermined. the 
whole culture loses motivation and a sense of 
direction. the dream of material wealth and 
well-being swiftly grows into a nightmare of 
unexpected problems and massive bureaucratic 
regulation. the powerful motor of economic 
growth runs out of steam.

leaders are so immersed in everyday problems 
of the institutional crisis that they do not have 
time to respond to more substantial problems. the 
visionary ability of the culture is exhausted and 

leaders can no longer recognize the alternative 
directions of social activities, a fact which alienates 
citizens from participation in directing the society.

unexpected problems crop up everywhere. the 
faith in the viability of the institutions records a 
rapid drop. some people begin forming interest 
groups in an attempt to secure their own well-
being even at the expense of the general social 
benefit. leaders are tolerated rather than actively 
supported. people feel powerless to carry out 
major changes. costs required for the functioning 
of a massive bureaucracy that controls every 
sphere of the society are growing fast. the 
efficiency of the entire social apparatus is in 
decline.

Era IV: Breakdown
this is the “winter” of civilization development. 
it is a time of despair; the hope that things could 
be restored to their prior condition has been lost. 
all the issues of the third period are still there but 
now even more acute. the social and bureaucratic 
complexity is overwhelming. the society and 
its institutions are no longer comprehensible, 
getting further and further out of control. social 
consensus and a shared sense of a social purpose 
have vanished completely. the political and social 
relations are disarrayed. as the consensus has 
collapsed, disparate conflicting social purposes 
emerge, competing for the dominant position. 
leaders, ideologies, and political solutions quickly 
come and go; nothing lasts for long. leaders rule 
unsupported. the situation becomes intolerable 
and unsustainable. the need for a major change 
is inevitable.43

provided we accept the above four stages of 
growth as a rough description of the cycle of 
civilizations (including ours, an industry-oriented 
civilization), it is only natural to ask what stage 
we are at now. at the beginning of the 1990s, the 
present industrial states were moving into the 
fourth period – system breakdown. in short, if we 
continue the current trend, our children will live in 
a warming climate that will be so destabilized as to 
subvert food production, causing massive famine; 
oil resources will be exhausted, landscape will be 
extensively deforested, nations fighting for access 
to the remaining resources will destroy the good 
will of the human community; coastal cities will 
be flooded with rising oceans and seas; millions of 
people will migrate to areas where there will still 
be some resources left; short-wave sun radiation 
will penetrate through the weakened ozone layer, 
threatening the functioning of the food chain; 
there will be much less agricultural land to sustain 
another three billion people; the number of plant 

Leaders are so immersed in everyday 
problems of the institutional crisis that 
they do not have time to respond to more 
substantial problems.
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and animal species will drop drastically, and toxic 
pollution will devastate the soil, water, and air.

unless we dramatically change our lifestyle and 
consumption, we are molding a world replete with 
destruction, suffering, conflicts, and despair. We 
are facing diverse types of challenge: technical 
problems (coping with the shortage of energy 
and resources), normative problems (discovering 
values that surpass materialism and provide 
humans with the sense of a shared purpose), 
and process problems (finding a way for millions 
of citizens to communicate with enormously 
complicated institutions, from the local to the 
global level).

no one is to blame for making us reach the 
stage of civilization transformation. the beliefs and 
values that emerged while fulfilling the potential 
of the industrial period corresponded to their time. 
However, today the same beliefs and values are 
less and less adequate for them to lead us into 
the future. although no one is to blame, we all are 
responsible for where we are heading now.

it all sounds rather depressing but elgin tries to 
find a way out, maintaining that civilization does 
not necessarily need to fall when entering the 
decline stage. in a democratic society in particular, 
once the civilization starts disintegrating, it is the 
people who bear the conclusive responsibility. 
transition into the stage of a traumatic 
disintegration can be avoided.

How long might it take before we arrive at a 
devastating decline or, on the contrary, reach 
a creative breakthrough that would lead us to a 
new period of a sustainable, global development? 
according to elgin, there is no accurate answer. 
the curve of our decline will not be a smooth and 
unequivocal one. Just as our rise has embraced 
many buffer zones, plateaus, and sudden jumps, 
likewise our movement through the decline period 
will record a similar progress.

m a ny  t r e n d s ,  i n c l u d i n g  p o p u l a t i o n 
development, resources, and the environment, 
will turn critical within the second decade of the 
21st century. industrial countries will be facing 
the challenge of civilization’s disintegration or 
restoration not later than in the 2020s. that does 
not mean that the situation will have been solved 
by then. rather, this period of time will show 
whether we are able to react responsibly and 
efficiently to an ultimate global crisis.

considering the time needed for forming and 
enforcing new ways of life and work required for a 
sustainable future, elgin believes that the situation 
has arrived at its critical point. as the years go by, 
the range of the possibilities we can select from 
diminishes radically.

the decline period is not a time of sudden 
and apocalyptic change. instead, the “winter” 
of the industrial era will be characterized by a 
prolonged time of disharmony, discord, and 
fragmentation. Despite the severity of our 
problems, the production capacity of industrial 
developed nations will not be annihilated. the 

most substantial change to take place during 
system decline is an invisible crisis: the loss of 
social cohesion and the sense of the purpose of 
civilization that mobilizes our collective efforts and 
inspires enthusiastic participation in life. people 
are capable of bearing many woes as long as the 
burden seems meaningful. But with no sense of 
social purpose, our lives will be filled with feelings 
of waste and despair.

as elgin argues, the crucial challenge is to find a 
new “shared sense” – a new sense of reality, human 
identity and social purpose, which we could share 
and which would respect our radically changing 
circumstances. We cannot expect to overcome 
the period of system decline rapidly or easily. 
only after expressing their anger and sorrow over 
the broken dreams of material prosperity can 
people turn to the task of building a sustainable 
economy. only after losing hope of reviving the 
golden era of industrial growth will people dare 
to take a collective step forward. We are heading 
for the traumatic time of social turmoil that will 
either transform or destroy the basic essence of 
our cultures.

should we (as individuals) fail and not start 
preparing for the fundamentally changing global 
circumstances from below, we (as the society) will 
be poorly prepared once the global challenge hits 
us with full force. the nations’ social structure could 
be forcibly torn apart and democracy could perish, 
with anarchy or more probably authoritarian rule 
assuming its place.

it will take several decades of the 21st century 
before we pass through this dark night of our life 
cycle and the awakening spring of civilization 
development reappears with a restored sense of 
purpose.

Photo 25: Paris and the Eiffel Tower – what 
kind of future is awaiting our civilization? 
(source:	Monika	Reichl)

43	 Let	us	complement	Elgin’s	statement	with	Toffler’s	observation:	“The	weakness	of	leaders	today	is	premised	as	much	on	personal	weakness	as	on	the	breakdown	of	
institutions	upon	which	their	power	depends.”

No one is to blame for making us reach 
the stage of civilization transformation. 
Although no one is to blame, we all are 
responsible for where we are heading 
now.

People are capable of bearing many woes 
as long as the burden seems meaningful. 
The crucial challenge is to find a new 
shared sense. 
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at the end of system decline, three outcomes 
are likely to occur. the first possible outcome 
is the collapse of civilizations as the biosphere 
loses resistance to human pressures and is cruelly 
destroyed.44 the second possible outcome is the 
stagnation of civilizations as people and nations 
expend all their energy and creativity solely on 
sustaining the current condition. the third possible 
outcome is restoration of the global civilization.

the above possibilities are analyzed further in 
elgin’s three scenarios that envision the direction 
we could head in the future.

Scenario No. 1: Overshoot and collapse
a delayed response to the ecological crisis will 
lead to overshoot and the collapse of the carrying 
capacity of the earth’s ecosystems. in this scenario, 
instead of accepting the challenge of a sustainable 
way of life, the majority of people respond in ways 
summarized below.45

Denial – some insist that there are no major 
civilization transformations going on; the current 
distress is a temporary exception and things will 
soon get back to “normal”.

Helplessness – others feel powerless to change 
the situation, assuming that somebody else must 
have the events under control and therefore they 
can remain impassive. feeling helpless to do 
anything constructive, people become fatalistically 
resigned to what seems to be an unstoppable 
process of disintegration.

Accusation – others suppose that some ethnic, 
national, religious or political group is responsible 
for these problems and therefore devote 
their creative energy to searching for various 
scapegoats.

Escape – others acknowledge how serious 
the situation is, searching for a way out of the 
threatening situation for themselves and their 
friends; some try to live self-sufficiently in isolated 
rural areas, while the rich seek safe enclaves to 
shelter themselves from the impact of the crisis.

in this scenario, the mass media, especially 
television, play a major part, intensifying the 
ecological collapse. With the help of advertisement 
that aggressively promotes the ethics of 
consumption, the mass media suppress public 
involvement and distract the public from pressing 
global challenges.

local organizations that could have provided 
a new “infusion” of creativity and innovation are 
late in responding. moreover, they are too low 
in number and too weak to be able to alter the 
situation fundamentally. in consequence, people 
are forced to rely almost exclusively on the aging 
and inflexible bureaucracies, which are unable 
to cope with problems of immense extent and 
complexity. With no grand vision extending 
beyond mere survival at hand, people and 
institutions are trying to hold on to the traditional 
ways of life.

the destroyed global environment and 
economy give rise to ferocious wars for access 
to resources (water, farming land, oil, woods), 
which undermine the remaining trust and good 
will required for cooperation directed at building 

a sustainable future. life degenerates into a 
nightmare of battle for life, with most people 
fighting primarily for the safety of their closest 
family members and friends. Within one or two 
generations the biosphere is so damaged and the 
earth’s inhabitants divided by conflicts to such 
a degree that a new age of darkness befalls the 
world. in the foreseeable future, there will be no 
social or ecological foundations available upon 
which a humane civilization can be built.

Scenario No. 2: Dynamic stagnation
future dynamic stagnation occurs if the society is 
unwilling to move forward creatively and instead 
expends all its energy on preserving the existing 
state. although there is no satisfactory vision of 
how to change the situation, citizens do their 
best to respond to the situation. this results in a 
deadlock between the powers of progress and the 
powers of collapse.

a number of risky technological interventions 
is adopted in order to tackle the deteriorating 
global situation: the dependency on nuclear 
energy mounts; there is a strong dependency on 
genetically modified crops; genetic engineering 
attempts to cope with the consequences of 
damaged Dna and a steep increase in pollution- 
-induced cancer; increasing economic complexity 
and interconnection are accompanied by a high 
dependency on computer monitoring of humans 
and organizations.

although people in developed countries are 
willing to make small concessions for the sake 
of acquiring greater equality and justice while 
dividing the world’s resources, it is enough 
only to prevent the collapse of the economic 
social system. Developed nations continue with 
high expenditures on military defense of their 
wealth against the growing claims the world of 
the poor makes for a fairer usage of resources. 
these minimal concessions keep the developing 
world just below the threshold of a revolutionary 
explosion.

instead of developing new institutionalized 
structures better adapted to the altering 
circumstances (e.g. a strong united nations 
organization on the global level and strong 
eco-villages on the local level), people remain 
dependant on the traditional bureaucracies in 
spite of their rigidity and authoritarian tendencies.

rich communities become miniature police 
states with hired security agencies protecting 
their wealth against the ever more desperate and 
angry poor. the mass media are brought under 
control. most global communication networks 
are controlled by several antagonistic coalitions 
of national states and international corporations. 
the majority of people view such a future as highly 
distressing, where living means only slightly more 
than mere surviving.

let us illustrate how a nation may totter 
into stagnation with the help of a well-known 
laboratory experiment. a frog was placed into 
a container with hot water and, no wonder, it 
jumped out immediately. then the frog was 
placed into a container with tepid water, which 

With the help of advertisement that 
aggressively promotes the ethics of 
consumption, the mass media suppress 
public involvement and distract the public 
from pressing global challenges.

The destroyed global environment and 
economy give rise to ferocious wars for 
access to resources.
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was slowly heated until boiling. the temperature 
changed gradually and slowly so that the frog 
adapted and made no attempt to escape. once 
it became aware of the danger it was too late. it 
was weakened and could not jump out and so it 
died. Human creative energy and initiative could 
be exhausted similarly (by gradual adaptation) by 
deadening bureaucratic systems.

Hardly anyone would deliberately pick such 
future. stagnation develops not as a consequence 
of a deliberate decision but as an inadvertent 
consent to the seemingly necessary instructions 
aimed at finding a solution to national and global 
crises.

Scenario No. 3: Acceptance and restoration
a sustainable future begins emerging only after 
people realize the absolute necessity for change46 
and use mass communication tools for an 
intensive dialogue about the possible ways out of 
the current situation. continuing communication 
from the local up to the global level produces 
mutual understanding and gradual reconciliation 
along with a shared vision of a sustainable future. 
With this vision, human society can considerably 
reduce military expenses, start working on healing 
the global environment, grant developmental 
investments to poorer nations, and build new 
energy systems.

the communication revolution plays a 
key role in increasing global awareness and 
forming a consensus. the rapid development of 
sophisticated communication networks radically 
awakens global human awareness. integrating 
computers, telephones, television, satellites, and 
optical fibers into a unified, interactive multimedia 
system provides the world with a powerful voice. 
this communication revolution enables a new 
level of human creativity, courage, and a response 
to the global ecological crisis.

the restored society is a decentralized society. 
local non-governmental organizations with a 
high number of members that were founded 
early enough and are efficient enough become 
the desired alternative to centralized bureaucratic 
systems. these organizations undertake activities 
the state and federal agencies have managed 
heretofore – education, building, crime prevention, 
child care, health care, professional training, etc.

in the wake of the broken cultural hypnosis of 
consumerism, development of ecological ways of 
life, establishment of new forms of democracy, and 
development of non-governmental organizations, 
a new cultural consensus emerges. a new sense of 
a global community, human dignity, and trust is on 
the rise. Despite manifold problems it is clear that 

Photo 26: Swiss countryside 
(source:	the	author)

44	 The	collapse	of	a	civilization	as	a	warning	against	our	present	situation	is	illustrated	in	the	next	chapter	by	the	example	of	the	Roman	Empire’s	breakdown,	
analyzed	by	Lubor	Kysučan	(1997)	in	his	book	“Na	zlomu	času.	Devět	zastavení	na	konci	starověku	a	druhého	tisíciletí”	(At	the	Turn	of	Time:	Nine	Halts	at	the	End	of	
Antiquity	and	the	Second	Millennium).

45	 Similarly	to	Duane	Elgin’s	description	of	how	groups	of	people	(society)	typically	react	to	a	crisis,	it	is	possible	to	describe	a	typical	reaction	of	an	individual	upon	
encountering	their	own	mortality.	Elizabeth	Kübler-Ross	worked	with	terminally	ill	patients	and	over	time	she	noticed	their	reactions	to	bad	news	showed	more	or	
less	the	same	pattern	of	adjustment:	1st	stage:	Denial.	Shock,	denial	of	reality.	2nd	stage:	Anger.	Angry	outbursts	at	doctors,	nurses,	all	healthy	people.	A	feeling	of	
cosmic	injustice.	3rd	stage:	Bargaining.	The	patient	is	negotiating	with	the	disease,	fate,	God.	4th	stage:	Depression.	Limitation	of	life	options.	5th	stage:	Acceptance.	
For	some	this	is	a	reconciliation	phase,	acceptance;	other	patients	fight	till	the	end	(Vácha,	2005).

46	 Which	can	very	well	take	place	only	after	a	prior	“mid-range	disaster”(a	term	used	by	the	Czech	ecologist	Ivan	Dejmal)	that	alarms	us,	teaches	us	a	lesson	but	does	
not	destroy	us,	in	line	with	Nietzsche’s	famous	quote	“That	which	doesn’t	kill	you	makes	you	stronger”.
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When the past no longer illuminates the 
future, the spirit walks in darkness.

Alexis	de	Tocqueville

this is the beginning of the “spring” of civilization 
development. 

this desired scenario depends mainly on 
the willingness of individuals and families to 
participate in civic and non-governmental 
activities.  the outcome of the planet ’s 
transformation will depend on the choices we, as 
individuals, make.

We tend to believe we are helpless and 
defenseless. in fact, as individuals cooperating with 
others we have the power to change our situation. 
We are the only source of the necessary creative 
energy.

Photo 27: Rome – The Colosseum 
(source:	the	author)

Just as the austrian psychiatrist viktor frankl 
(2006) considered discovering the “will to meaning” 
as crucial for human life, elgin calls for the need to 
search for and formulate our common “story” that 
would reflect the next stage of our evolutionary 
development:

“We cannot build a future consciously that we 
have not first imagined. a first requirement, then, 
is to create for ourselves a realistic, compelling, and 
engaging vision of the future that can be simply 
told. We need to discover the story that symbolizes 
the next stage of our evolutionary agenda and that 
acts as a catalyst for our energy and enthusiasm.”

2.7 the legacy of ancient Rome
ancient rome was a classical civilization that 
began to develop probably in the 8th century 
Bc and survived until as late as the 5th century 
aD. at the time of its greatest fame, the power of 
rome stretched over all the countries along the 
mediterranean sea, to Gaul, a large part of Britain, 
to the Black sea, egypt, and the near east.

although a majestic and, in those days, 
invincible empire, it still fell to ruins like many 
other empires and civilizations before. However, 
the legacy of ancient rome and antiquity in 
general has remained very strong and alive up 
to the present day. european law and civil law in 
particular have their roots in former roman law. 
the legacy of antiquity provided the basis for other 
cultural epochs that evolved in europe several 
centuries later.

ancient rome and its breakdown and decline 
may serve us as a lesson.“the empire without 
borders” (ancient analogy to the present 
globalization) “was given no guarantee”, as Jacob 
Bronowski (1985) would put it, and from the 5th 
or 6th century aD,47 the rise of civilization followed 
other directions. unless we learn from the mistakes 
our roman predecessors made, we may very well 
be sentenced to repeat these mistakes, including 
their consequences.

lubor kysučan (1997) dealt with similarities 
between classical civilization and the Western 
society of the turn of the 3rd millennium.48 What 
is fascinating about the history of distant epochs 

is not so much their virgin innocence and 
ingenuousness, but on the contrary the similarity 
that connects them with modern times. the 
demise of classical civilization records a number 
of parallels with the present. this was observed 
by e.g. the french enlightenment thinker charles 
louis montesquieu (1689–1755), as kysučan 
maintains.

the majority of advanced human civilizations 
materialize on three basic levels – the biological-
material, cultural and spiritual. By means of the 
first of the above dimensions, human beings 
enter the physical world, settle in, maintain 
their bare physical existence, and satisfy their 
material needs. the second, cultural, dimension 
includes human culture in the widest sense (social 
structure, social institutions – family, state, law, 
ritual, ethics, holidays, science, philosophy, art, 
communication, lifestyle). However, at a particular 
level of civilization, humans – as the only beings 
capable of reflection and self-reflection – arrive at 
the fundamental question concerning the sense of 
their own existence and feel compelled to search 
for transcendent values. thus the third dimension 
opens for ethical, aesthetic, and humane ideals, 
religion, mysticism, efforts for an ideal concept of 
society and interpersonal relationships.

reducing the term civilization to only selected 
levels results in egoism, an arrogant orientation 
to one’s needs only, a hedonistic and consumer 
lifestyle, and the establishment of sophisticated 
institutions of the state, a bureaucracy, and 
the apparatus of power. in such a situation 
the civilization is no longer capable of further 
development and usually declines and perishes.

a civilization that achieves a technical, economic 
and thus also power and military success seems to 
be inevitably doomed. the decline of Greece and 
rome sets in the moment both cultures reach their 
peak, their greatest territorial expansion, economic 
prosperity and a nearly overall affluence.

Below are nine similarities (in his book, lubor 
kysučan calls these individual “halts”) between 
classical civilizations and the modern Western, 
industrialized world.49

Unless we learn from the mistakes our 
Roman predecessors made, we may 
very well be sentenced to repeat these 
mistakes, including their consequences.
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First halt: From a Civic Society to an  
Authoritarian State
for the better part of its history, the roman state 
existed in the form of a republic. although this 
republic originated as a state reserved only for a 
narrow class of privileged patricians, it represented 
an open society in which, step by step, other 
classes also peacefully acquired equal civic rights.

for almost the entire duration of its 
development, roman society managed to keep 
its traditional patriarchal character, whose military 
orientation reinforced the feeling of civic solidarity 
and patriotism. rome was a society of the spartan 
type distinguished by a strong focus on military 
and political objectives, cultural stagnation, and a 
xenophobic disposition.

it was the military character of the roman state 
that contributed first to its transformation and later 
decline. With the increasing territorial expansion 
and related cultural and economic contacts, 
an originally poor society with a tribal lifestyle 
changed into a monumental empire. power 
derived from affiliation to the nobility gradually 
transformed into power based on economic 
strength and efficiency. the above process has an 
undisputed parallel in the development european 
society underwent at the end of the middle 
ages and beginning of modern times, when the 
economic principle was also gradually gaining 
on the aristocratic principle. However, whilst in 
modern european history this transformation 
helped to establish an open, broad-minded society, 
in the case of ancient rome the strengthening role 
of the economy ruined the liberal society.

free economic competition relying on the ever 
growing share of cheap slave labor led to the 
concentration of farm land in the hands of big 
latifundists and eliminated the small peasants’ 
ability to compete. the latter became landless, 
leaving for cities and joining the numerous city 
proletariats. these urban poor depended on the 
well-known rations of “bread and circuses”, turning 
into a completely demoralized class willing to give 
an ear to demagogues offering various consumer-
oriented promises.

the permanent prosperity of one group of 
people may be maintained only at the expense of 
the permanent restriction of another’s prosperity. 
in the case of rome it was at the cost of cheap 
slave labor, the exploitation of the provinces, and 
similarly to today – at the expense of the future.

this uprooted class no longer felt any connection 
to the land, the state or its own dignity for that 
matter and therefore was completely indifferent 
as to what happened to democracy. eventually 
even large numbers of educated people welcomed 

an authoritarian regime as it ensured prosperity 
and stability, which the republic, shaken by civil 
wars and chronic social crises, had long lost the 
ability to provide. owing to its reclusiveness, an 
authoritarian establishment is less resistant to 
various power excesses, the mental and moral 
deviations of its representatives and corruption. 
While in the first years of the principate republican 
institutions at least pretended to be functioning, 
the later rule of some of the emperors ended up 
in overt terror. 

the final stage of the roman state is 
characterized by increased centralized power 
at the expense of local self-government. as 
spontaneous morality was failing, more and more 
laws, regulations and repressive institutions were 
implemented. formerly a state of which citizens 
could be proud and service to which was the 
highest honor, rome metamorphosed into a 
society where the state mistrusted its citizens and 
vice versa. under these circumstances, roman 
society fell easy prey to outside expansion.

Second halt: From the Economy of Destitution 
to the Economy of Surplus and Back
the economy of early rome was founded on 
pasturage and farming. none the less, bordering 
two prospering and far more advanced societies 
on italian soil – the etruscans and the Greeks – 
spurred roman bellicosity. the economy soon 
adapted itself to the military character of roman 
society.

the agrarian, “cyclical”, economy based on 
the labor of free peasants was exposed to an 
immense inflow of cheap workforce of hundreds 
of thousands of slaves and at the same time to 
the immense wealth of war booty and luxury 
goods coming from the eastern markets. rich 
landowners, who held most of the land and 
exploited the cheap slave labor, emerged 
victorious from the competitive fight. Wealth 
accumulation nevertheless polarized the property 
and social discrepancies.

in connection with the territorial expansion 
of the roman empire, its economy “globalized”, 
the trade and financial transactions acquired 
a decidedly international character, and the 
empire’s individual areas became economically 
interdependent.

another consequence of the economic 
development  const i tuted the  gradual 
specialization of the individual areas, generating 
mutual interconnection and dependency. the 
traditional agrarian production moved to remote 
provinces and the empire’s central areas became 
dependant on imports. 

47	 Attacked	by	Vandals,	Visigoths,	Huns,	Teutons,	and	other	barbarian	tribes,	the	Western	Roman	Empire	gradually	eroded	until	Emperor	Romulus	Augustulus	was	
dethroned	in	476	by	Teuton	Odoacer	(who	interpreted	his	reign	as	the	administration	of	Italy	on	behalf	of	the	emperor	in	Constantinople).	In	the	6th	century	the	
Eastern	Roman	Empire	was	tossing	with	religious	agitations	between	Orthodox	Christians	and	monophysites	(adherents	of	a	doctrine	claiming	Jesus	Christ	had	
only	one	nature	–	the	divine	and	not	human	nature).	In	the	7th	century	the	empire	was	under	strong	pressure	of	Persian	armies	and	faced	an	Arabic	expansion.	It	
also	lost	the	affluent	Egypt.	In	contradiction	to	the	Roman	traditions,	Emperor	Heraclius	accepted	the	ancient	Greek	royal	title	of	Basileus	instead	of	the	Latin	title	of	
Augustus.	Little	by	little,	during	the	7th	century	the	empire	lost	its	Roman	and	antique	character,	and	from	then	on	it	would	be	referred	to	as	the	Byzantine	Empire.	
Formally,	the	Eastern	Roman	Empire	survived	as	late	as	the	15th	century	when	its	capital	Constantinople	was	conquered	by	the	Ottoman	Turks	(1453).

48	 Lubor	Kysučan	lectures	at	the	Philosophical	Faculty	of	Palacký	University	in	Olomouc	and	at	the	Faculty	of	Social	Studies	of	Masaryk	University	in	Brno.
49	 With	kind	permission	of	the	author,	below	follows	a	shortened	version	of	the	similarities	between	late	classical	and	modern	society.

Urban poor depended on the well-known 
rations of “bread and circuses”, turning into 
a completely demoralized class.

Rome metamorphosed into a society 
where the state mistrusted its citizens 
and vice versa. 
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another aspect is also worthy of note – the 
contempt for agricultural labor. a lack of interest 
in the primordial source of human livelihood 
becomes another characteristic feature of 
advanced civilizations the moment agriculture 
comes to be a specialized activity of the latifundist 
class, who have a vast technical or human 
workforce at their disposal. this promotes other 
economic activities – trade, finance, building, 
the entertainment “industry” – and generates a 
purely non-creative class of rentiers and bankers. 
these derive their affluence solely from financial 
transactions and speculations but fail to generate 
any actual economic value.

large-scale agricultural production also had a 
negative ecological impact. together with ship 
construction it was to blame for the biggest share 
in the extensive felling of woods around the 
entire mediterranean, causing at the same time 
soil degradation and desertification in many areas.

the most striking symptom of the crisis was a 
gradual decline in the monetary economy and a 
return to a natural economy – a sort of “economic 

middle ages”. to citizens, the inflation-devalued 
coins of poor quality were worthless; both the 
seller and buyer preferred finished goods.

in the 2nd century aD, when wars of conquest 
came to an end, the inflow of cheap slave labor 
decreased sharply. the lack of slaves combined 
with the state’s adverse situation led to a decline in 
large-scale agricultural and industrial production 
and its quality.

Despite the increasingly stricter punishments, 
speculation, the black market and corruption 
began to thrive. these trends led to a general 
breakdown and decline in the quality of life, to 
the transition to a natural economy and to a 
population migration from cities to the country.

the economy of ancient rome could not cope 
with this situation and crumbled because it had 
not been founded on a creative idea but on looting 
and plundering. 

Third halt: “After Us, the Deluge”, or a Modus 
Vivendi with No Prospects
for many centuries ancient rome lived the 
life of a tribal society, anchored in the agrarian 
cycle. inspired by the neighboring civilizations 
of the etruscans and Greeks, the roman lifestyle 
underwent a major change. rapid urbanization 
took place.

romans mastered the expensive lifestyle of the 
Hellenic world, characterized by material comfort, 
sophisticated hedonism, and indulgence in travel. 
this style naturally helped to increase education 
but on the other hand introduced a number 
of negative phenomena: deteriorated morals 
and civic virtues, egotism, family breakdown, 
consumer-oriented elites and populace. antique 
historians saw the immodesty and consumer 
orientation as the original cause of rome’s 
civilization downfall.

antique writers observed a phenomenon typical 
of materially saturated societies – an exorbitant 
desire for self-fulfillment, assertion, promotion.50

the roots of consumption lie deep in the social 
climate of the society (status, fashion) and the 
human psyche (a possessive instinct and at the 
same time a spiritual void) and therefore the only 
chance of altering this modus vivendi rests on 
substantial transformations within the human 
psyche, the spiritual dimension of the particular 
culture and the order of society itself.

for rome, not even the spreading of christianity, 
which eliminated at least the most absurd 
manifestations of pointless hedonism (gladiatorial 
games), could prevent the civilization from 
falling. consumerism is not an attitude we would 
have embedded in our genes or encoded in our 
civilization, it is a civilization malfunction.

Fourth halt: A Broken Image of the World and 
the Loss of Meaning
traditional tribal society is distinguished by one 
significant advantage – the enclosed world of 
its tradition offers a non-problematic existential 
security, a reliable and stable image of the world 
supported by myth, religion and rituals. However, 
once this society begins to open and confront 
other values, lifestyles, world views and traditions, 
its traditional world is shaken and complications 
appear. truth and morality become relative.

Despite the political despotism that governed 
the Hellenic states and the roman empire, it 
was an exceptionally pluralistic and layered 
society in terms of world views and spirituality. 
various religions, philosophies, spiritual 
doctrines, sciences, pseudo-sciences, beliefs, and 
superstitions met and co-existed. this cultural 
diversity was predominantly a result of ethnic 
diversity. this cosmopolitan world saw various 
outlooks confronting each other and universalistic 
ideas and religions spreading easily. citizens of the 
Hellenic world belonged everywhere and nowhere 
at the same time and therefore must have suffered 
from feeling uprooted.

inherently this resulted in the loss of purpose, 
orientation and security. living in such a world 
poses a considerable mental burden in the form 

Photo 28: Rome – the Spanish Steps and the 
La Barcaccia fountain 
(source:	the	author)

Antique historians saw the immodesty 
and consumer orientation as the original 
cause of Rome’s civilization downfall.
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of a flood of political and cultural information. 
insecurity provokes fear and a sense of danger. 
fundamentalism represents an understandable 
reaction to the unanswered questions of a world 
deprived of steadfast securities.

many cultures of the world simply failed to 
survive in the cosmopolitan world, being uprooted 
and dispersed (in modern history e.g. native 
americans, australian aboriginals, siberian tribes). 

a certain will for transcendence is as typical of 
human nature as are biological instincts; what 
is more, it is the basis of our humanity. Human 
beings realize this will by means of any creative 
activity (science, art, work), relationship (friendship, 
love), and attitude (dedication to a religious faith, 
suprapersonal idea, altruistic service for others, 
extraordinary performance, moral conduct, 
perception of the beauty of nature and art). 
these supreme moments of absolute dedication, 
concentration, enthusiasm, and joy are what 
bring us closer to the meaning of life. in a bitter 
paradox, many materially advanced civilizations 
disrespect and suppress this elementary need of 
our humanity.

Fifth halt: A Questionable Global Age
the Greco-roman culture represents one of the 
first “global ages” in history. naturally the “Greek 
miracle” had not been born of nothing – the 
Babylonian, cretan, and egyptian influences 
affected its evolution. following the classical 
period of Greek and roman culture it was time 
for both cultures to enter a wider territory. in the 
case of Greece this materialized through alexander 
the Great’s campaign to the east, while for rome 
it was the expansion to the Western and eastern 
mediterranean, which led to the annihilation of 
carthage and Greece and the incorporation of 
the entire Hellenic world into the universal roman 
empire. thus a mediterranean “global village” was 
formed. the Hellenic era saw the origin of the term 
“citizenship of the world”, cosmopolitanism. the 
Greeks and romans no longer felt like members 
of their communities but of the then entire known 
world, a single world community (cosmopolis).

the mediterranean cosmopolitan culture 
manifested itself in and spread through the high 
mobility of its inhabitants. for the first time in 
history people – the roman rich – travelled for no 
other reason than pleasure.

However, the shape of the Hellenic world was 
not defined only by the cosmopolitan culture 
existing within but also by the encounter that 
took place along its borders, one of the first true 
encounters of the West and the east in human 
history.

However, classical cosmopolitanism had a 
seamier side, too. the coexistence of diverse 
cultures in a multinational empire did not produce 
only tolerance and an ardent desire for universally 
valid truth but also xenophobias and a withdrawal 

into the seeming securities of a particular dogma, 
ethnic or religious enclave.

the cosmopolitan culture of the last six 
centuries of antiquity represented the climax of its 
history and not a phenomenon of decline. culture 
flourishes best precisely at the times it acquires 
an international or supranational character and 
thanks to the mutual contacts becomes enriched. 
this applied to the Greco-roman civilization 
as much as to the arabic and indian cultures. 
undoubtedly also the undisputed success of 
the Jewish nation had been conditioned by its 
constant, albeit involuntary, confrontation with 
the cultures of other nations, from antiquity to 
modern times.

the cosmopolitan culture’s luster none the less 
conceals a great danger – its limitation to only a 
particular class, namely the political, economic, 
or intellectual elite. let us not be fooled by the 
monumental ruins of ancient towns scattered from 
Britain to syria. for broad strata of inhabitants of 
north africa, egypt, palestine and asia minor the 
ancient civilization remained completely foreign. 
all they could glimpse of it were tax collectors, the 
stationed garrison, and authorities that made their 
everyday life difficult. no wonder remote cultures 
(e.g. islam) managed to imprint themselves on 
these areas, setting roots down with immense 
vitality.

Sixth halt: Hunger for Spirit and Consolation 
of Faith
the disintegration of the traditional community – 
the Greek polis and the roman republic – marked 
a major twist in the history of the ancient world. 
as the community broke down, the familiar 
world of traditional values also ceased to exist. 
the established community was replaced by an 
impersonal despotic state, whose bureaucracy 
determined human life from birth to death. 
people of the Hellenic time seemed to have lost 
their home. ironically enough, this impersonal 
system granted the population more privacy and 
individual space than the collectivistic solidarity 
of the classical communities. individual freedom 
and independence contributed to unprecedented 
creativity and civilization growth during the 
Hellenic and roman era, characterized by the 
development of classical science, technology and 
art.

the encounter of the east and West caused both 
the massive infiltration of eastern cults into rome 
and “religious syncretism” – the uniting, merging 
and interweaving of eastern and Western religious 
concepts and actual cults.

By trying to be “on good terms” with all the gods 
of their multinational empire, the rulers of ancient 
rome succeeded in keeping the religiously, 
culturally and ethnically disparate empire together.

towards the end of antiquity, the human soul 
was propelled less by sacred trends than by 

Citizens of the Hellenic world belonged 
everywhere and nowhere at the same 
time and therefore must have suffered 
from feeling uprooted.

50	 In	comparison	to	Antiquity,	modern	times	must	face	another	two	consequences	of	unreasonable	overconsumption	–	ecological	devastation	and	the	widening	gap	
between	the	rich	and	poor	countries.	As	the	consumption	rate	of	the	rich	North	deepens	the	physical	poverty	of	the	South,	its	inhabitants’	frustration	sets	in.

The coexistence of diverse cultures in a 
multinational empire did not produce 
only tolerance and an ardent desire 
for universally valid truth but also 
xenophobias and a withdrawal into the 
seeming securities of a particular dogma, 
ethnic or religious enclave.
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spiritual hunger stemming from the religious 
chaos and social crisis of the world at the turning 
point of two eras. the gradual decline of the 
civilization raised pressing questions concerning 
the meaning of the world. affluence could not 
satisfy people any longer and moreover, when 
placed face to face with war and economic 
disasters it offered but a fleeting value. neither 
science nor rationalist philosophies and religions 
could answer the insistent questions of the time.

characteristic features of the then irrationality 
included a striking increase in reports of various 
paranormal phenomena (clairvoyance, telepathy, 
miraculous healings, out-of-body experiences, 
near-death experiences, etc.).

the spiritual crisis of the era manifested itself 
also in an extreme messianic expectation and 
apocalyptic visions. the messianic dispositions 
were not exclusively bound to the Jewish-christian 
culture. the sense that the current state of affairs 
could not go on surfaced also in the Greco-roman 
environment.

from the clash of religions towards the close of 
the ancient world christianity eventually emerged 
as the winner. in 313 the milan edict granted it 
freedom and later christianity came to constitute 
the sole religion of the roman empire. among 
others, the significance of christianity and its 
institutions lies in the fact that it assumed the tasks 
of the collapsed state (including social care during 
catastrophes), ensuring a civilization continuity 
between antiquity and the middle ages.

christianity also responded to a pressing urge 
typical for all crucial eras – the need for a cultural 
and spiritual universality.

Seventh halt: Barbarians – the Third World of 
Antiquity?
for the Greeks barbarians comprised all nations 
living outside of the mediterranean ecumene and 
speaking an incomprehensible language. 

the traditional interpretation of history cites 
barbarian invasions as the main cause behind the 

demise of the roman (Western roman) empire. in 
the instance of rome the true cause of its decline 
was above all the irresponsibility and cynical life 
style of the elite.

the relationship of the romans and barbarians 
provides a good illustration of a relationship 
of two civilizations at fundamentally different 
developmental levels. although their clash 
represented one of the central themes of roman 
history, their relationships had not always been 
hostile. the renowned “limes romanus”, a massive 
borderline defense system was on the contrary a 
site of lively cultural, trade and political contacts. 
nations living north of the border in particular 
took a liking to roman luxury and riches. Grave 
findings document better than anything else the 
high living standard of the “barbarian elite”, who 
were imitating the costly modus vivendi of the 
more advanced civilization.51

rome’s barbarian policy was based on direct 
military expansion complemented by skilled 
diplomacy. the romans appointed only such 
individuals as barbarian kings who guaranteed 
loyalty to rome.

particularly during their decline in power, the 
romans tried to prevent the recurring invasion 
of the barbarian tribes by paying the barbarians 
for peace with gold. in the last two centuries of 
the Western empire’s existence, the barbarian 
(especially Germanic) tribes were incorporated 
even into the regular army, with many of their 
members acquiring outstanding military and 
political positions.

the reasons why barbarians still turned against 
the empire were basically two: the first was the 
ever widening demographic imbalance. During 
the empire era the roman population was 
decreasing. on the contrary, the population of 
the “vital” barbarians was constantly on the rise, 
looking for new lands and opportunities due 
to environmental, demographic and migration 
pressures.

in antiquity, the Great migration also played 
a part. it had been triggered by the Huns, who 
turned to the West after their conflict with the 
chinese empire. this set in motion masses of 
already populous nations (teutons, sarmatians, 
avares, slavs), for whom the roman empire 
represented the only possible means and 
opportunity to find new settlements. another 
important aspect was the psychological and social 
one. even though at first the barbarians showed no 
interest in the wealth of the neighboring advanced 
civilization, over time they set their hearts on its 
comfort and pleasant life. the only way to obtain 
it was straightforward aggression and seizing the 
neighbors’ wealth.

in their relations with the barbarians the romans 
had made countless mistakes. usually they treated 
them with contempt, from the proud position of 
the more advanced and successful. inadvertently, 
the romans handed the barbarians their own 
weapons which the latter eventually turned 
against them. the Bishop of milan, ambrosius 
(saint ambrose, approximately 340–397), divided 
adverse forces into “hostes extranei” (external 

Photo 29: The Vatican – St. Peter’s Basilica 
(source:	the	author)

The established community was replaced 
by an impersonal despotic state, whose 
bureaucracy determined human life from 
birth to death. 

The gradual decline of the civilization 
raised pressing questions concerning the 
meaning of the world. Affluence could not 
satisfy people any longer and moreover, 
when placed face to face with war and 
economic disasters it offered but a fleeting 
value.

The reowned “Limes Romanus” was a 
site of lively cultural, trade and political 
contacts.

Rome’s barbarian policy was based on 
direct military expansion complemented 
by skilled diplomacy. 
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enemies) and “hostes domestici” (domestic 
enemies). as external enemies he saw the 
migrating barbarian nations while the domestic 
one was the moral decadence of rome.

We, too, are undoubtedly living today in a 
world of paradox. in some parts people excuse 
their unwillingness to have children by saying 
“they would not bring children into such an awful 
world” (even though they are living in a prosperity 
never seen before), while in other parts, the future 
of which is truly dismal, people see the only hope 
for an uncertain future in plentiful offspring.

Eighth halt: Transformations of the Muses
the civilization decline found expression also 
in culture, most noticeably e.g. in fine arts and 
literature. Weary cultures avoid great genres 
like drama, the epic and the novel. as the great 
literature of the 19th century dissolved into 
Dadaism and surrealism, as solid form was 
broken down in cubism and expressionism, so the 
classical literature underwent a change. especially 
in late roman literature form wins over content; 
the formal aspect of works becomes more and 
more important.

one of the manifestations of an exhausted 
culture is regression, the imitation of the old 
patterns. in fine arts, this tendency shows in the 
academic imitation of the past and in architecture 
in transplanting the original construction elements 
and parts into new buildings.

the decline of form is reflected not only in 
fine arts but also in the overall lifestyle. it is 
characterized by a certain “barbarization” and 
“proletarianization” of morals, which affected 
even the highest classes in rome, including some 
of its emperors. of them e.g. nero was known 
for his theatrical, pseudo artistic exhibitions, and 
commodus performed as a gladiator in the arena.

the attitude towards education was also 
dramatically altered. While during the supreme 
development of civilization, education and study 
were natural and highly respected activities, in the 
final days it became a redundant ornament. a lack 
of qualified and educated citizens only sped up 
the fall.

cultural decline manifests itself also in mass 
popularity, in the case of rome it was in the form 
of costly circus games.52 typically, such a culture 
loses its taste or any quality of art and is permeated 
by brutality, demonstrated in antiquity in bloody 
fights between gladiators or imported exotic 
animals and in the performance of drastic scenes 
e.g. in theatre plays. the traditional art (epic verse, 
lyric verse, drama) is an expression of the national 
identity, a sort of religious ceremony, a tool 
enhancing the spectator’s education and personal 
development, and in any case always an encounter 
with an aesthetic value. on the other hand, mass 
art becomes a mere spectacle and non-creative 
entertainment.

the mass culture of late antiquity drew and 
swallowed the energy of its people, weakening 
their will to focus on the challenges of a period 
that was heading towards its end.

Ninth halt: Escapes 
once the civilization becomes a physical and 
mental burden, people feel an urgent need to 
escape, whether in place or time, in reality or in 
their thoughts. in the instance of Greco-roman 
antiquity, the focus is on four elementary types 
of escape – escape to nature, to simplicity, to the 
past and to the barbarians.

these escapes are somewhat tragic. torn from 
the natural world of nature and tradition, their 
protagonists seek refuge in a rural life that does 
not exist, in a past that has never been or in “noble 
savages” who exist only in their dreams. it is the 
irony of all escapees that through their acts they 
create a world even more artificial and unnatural 
than the one they are running away from.

Photo 30: The Island of Capri 
(source:	the	author)

51	 Just	as	the	contemporary	elites	of	the	Third	World	are	adopting	the	costly	western	lifestyle.
52	 Substituted	today	mainly	by	television.

Weary cultures avoid great genres like 
drama, the epic and the novel.

One of the manifestations of an exhausted 
culture is regression, the imitation of the 
old patterns.

Escape to Nature
every advanced civilization creates an artificial 
world largely independent of nature, which 
deprives human beings of their natural essence. 
once this artificiality becomes alienating, humans 
feel the need to return. 

it is of utmost interest that we can observe 
similar efforts as early as in Greco-roman antiquity. 
antiquity and nature were closely interconnected. 
ancient humans did not simply separate nature 
from the universe but saw it as an embodiment of 
all existence, a harmonious part of a higher order.

it is therefore only natural that sensitive 
people in the midst of a sophisticated and highly 
urbanized civilization must have felt a certain 
tension and alienation. these feelings sprung 
not only from the physical disgust with big cities 
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(whose condition must have resembled the 
present megalopolises of the third World rather 
than the “groomed” Western metropolises) but also 
from a certain mental stress (rush, the pressure 
of administrative obligations in a complicated 
bureaucratized society).

Escape to Simplicity, or The Pastoral Trend
escape to nature was closely connected to escape 
to a simple, rural life. people left cities for the 
countryside for the same reasons that drove them 
to escape to nature – stress, overpopulation, a 
feeling of the pointlessness of the city bustle. the 
wealthy elite sought in the countryside mainly 
simplicity and naturalness, which the big city life 
stifled.

escape to the countryside was linked to 
admiration for peasant work. rich aristocrats 
and intellectuals purchased not only country 
residences but also farms they liked to manage in 
their spare time (naturally they refrained from the 
peasant’s manual work).

Disgust over the complicated material 
civilization and return to nature were closely 
related to the need for modesty, self-sufficiency, 
and independence from civilization’s artificial 
needs.

as with the escapes to nature, this simplicity 
cult was for the roman elite but a sort of game, 
a whim.53

Escape to the Past, or The Dream of Innocence
people contemplate history to find consolation 
rather than advice for the future or the truth about 
the present times and about themselves.

using poetic symbols and metaphors, 
civilization is depicted as a malign force disrupting 
the order of existence in the myth of “four ages”. 
While the golden age represents an age of blissful 
innocence, the following ages – the silver and 
copper – witness a gradual decline in the quality 
of humankind, its relationships and life, until it 
arrives at the worst age – the iron – characterized 
by unscrupulousness, greed and disturbed 
morals. it is remarkable that the greed-motivated 
exploitation of nature is associated here with the 
breakdown of interpersonal relationships and 
society.

roman historians employed this mythological 
model when depicting their own history, especially 
the decline of the roman state, admiring the moral 
genuineness and integrity of their ancestors 
against the decadence of their present.

the visions of a noble past were as idealized as 
the dreams of a natural pastoral life. they were the 
visions of salon intellectuals who were dissatisfied 
with their present times and therefore sought 
refuge in the past.54 unfortunately for ancient 
rome this “escape to the past” became part of its 
politics. augustus’ reforms striving to revive the 
ancestors’ morals serve as a great example.

in spite of its dazzling development, ancient 
rome adhered – like most other ancient 
civilizations for that matter – to the past. With 
the exception of plato’s – quite totalitarian and 
at the same time conservative – ideas of an ideal 
community, Greco-roman antiquity left no “vision 
of the future” behind, no concept of the possible 
next direction its culture could take, no attempt at 
an alternative.55

Escapes to Barbarians, or The Dream of 
Naturalness
although the neighboring “barbarian” tribes posed 
a political threat to rome, enlightened individuals 
were also aware of the positive and exemplary 
features of the barbarians’ lifestyle and character, 
of which the romans appreciated most hardiness, 
modesty, hospitality, liberalism and the overall 
freedom of life (qualities that had began to ebb 
away in the romans’ own bloated civilization). 
However, in many cases these people were only 
projecting idealized visions of their own past into 
the barbarians’ life.

the trend towards barbarism was remarkable 
during the late roman empire. the late roman 
emperor Gratian (ruled from 375 until 383) loved 
to dress in the Germanic way and went in for 
Germanic sports.56

archaic cultures had more stable social systems 
than the complex civilization of the roman empire 
type or the industrial cultures of our century. still, 
these very same archaic cultures collapsed under 
the pressure of “advanced societies” – only to revive 
and inspire the latter’s further development in the 
end. although the demise of the classical culture 
brought about by the vandal and Goth hordes 
entailed enormous suffering and a civilization 
slump, this drastic encounter also contributed to 
establishing a brand new culture that gathered the 
will for further development. 

“each crisis,” as lubor kysučan says, “is a catharsis 
in its own way, carrying a fantastic potential of 
positive forces, the release of which enhances the 
birth of a new quality.”

Sensitive people in the midst of a 
sophisticated and highly urbanized 
civilization must have felt a certain tension 
and alienation. 

Rich aristocrats and intellectuals 
purchased not only country residences but 
also farms they liked to manage in their 
spare time (naturally they refrained from 
the peasant’s manual work).

The visions of a noble past were as 
idealized as the dreams of a natural 
pastoral life. They were the visions of salon 
intellectuals.

Each crisis is a catharsis in its own way. 
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Infobox: club of Rome
Interest in global problems was significantly influenced by the oil crisis of 1973. At the time many existing problems 
were escalating, becoming more obvious and visible. Very pessimistic works were published, such as the first report 
to the Club of Rome “The Limits to Growth” (Meadows, D., Meadows, D. Randers, J., 1972), proposing “zero growth” 
as the only possibility for the future development of the world. By contrast, other authors defended their optimism 
and belief in the immense possibilities of science and technology. One of them was Herman Kahn (1976) with his 
work The Next 200 Years: A Scenario for America and the World.

It was the Club of Rome, an independent association of politicians, scientists and artists founded by the Italian 
industrialist Aurelio Peccei that achieved the greatest popularity in the research into the global problems of the 1970s. 
The ideas of the Club of Rome and the first years of its activities were described by A. Peccei in his autobiographical 
The Human Quality (1977). 

As many as 37 reports addressed to the Club of Rome have been published so far, dealing with global problems and 
the state of the world in general or concentrating only on one or a narrow range of significant global problems. In 
the early 1970s ambitious computer models of the world were raising hopes (the first report “The Limits to Growth” 
is a case in point), but as early as the second half of the 1970s attention was turned to reports focusing more on 
social problems.

So far, the Club of Rome has published the following reports:
1. Meadows, D., Meadows, D., Randers, J. (1972): The Limits to Growth. Universe Books, New York
2. Mesarovic, M., Pestel, E. (1976): Mankind at the Turning Point. Dutton, New York
3. Tinbergen, J. (1976): RIO Report: Reshaping the International Order. Dutton, New York
4. Gabor, D., et al. (1978): Beyond the Age of Waste. Pergamon Press, Oxford
5. Laszlo, E., et al (1977): Goals for Mankind. Dutton, New York
6. Montbrial, T. (1978): Energy: the Countdown. Pergamon Press, Oxford
7. Botkin, J., Elmandjra, M., Malitza, M. (1978): No Limits to Learning. Pergamon Press, Oxford
8. Guernier, M. (1980): Tiers-Monde, Trois Quart du Monde. Dunond, Paris
9. Giarini, O. (1980): Dialogue on Wealth and Welfare. An Alternative View of World Capital Formation. Pergamon 

Press, Oxford
10. Hawrylyshyn, B. (1980): Road Maps to the Future. Towards More Effective Societies. Pergamon Press, Oxford
11. Saing-Geours, J. (1981): L‘Imperatif de Cooperation Nord-Sud, La Synergie des Mondes. Dunond, Paris
12. Schaff, A., Friedrichs, G. (1982): Microelectronics and Society: For Better and for Worse. Pergamon Press, Oxford
13. Lenoir, R. (1984): Le Tiers Monde Peut se Nourrir. Fayard, Paris
14. Borgese, E., M. (1986): The Future of the Oceans. Harvest House, Montreal
15. Schneider, B. (1988): The Barefoot Revolution. I.T. Publications, London
16. Pestel, E. (1989): Beyond the Limits to Growth. Universe Books, New York
17. Giarini, O., Stahel, W., R. (1989): The Limits to Certainty. Kluwer Academic Publishers, Dordrecht
18. Lemma, A., Malaska, P. (1989): Africa Beyond Famine. Tycooly, London
19. King, A., Schneider, B. (1991): The First Global Revolution. Simon & Schuster, London
20. Dror, Y (1994): Capacity to Govern. Galaxia Gutenberg

Where is the Life we have lost in living? 
Where is the wisdom we have lost in 
knowledge? 
Where is the knowledge we have lost in 
information?

Thomas	Stearns	Eliot

Photo 31: Aurelio Peccei – founder of the Club 
of Rome	(source:	Club	of	Rome)

53	 Ancient	attempts	at	implementing	the	ideals	of	modesty	were	none	the	less	based	on	an	entirely	different	motivation	than	the	current	ones.	They	were	definitely	
not	linked	to	a	feeling	of	an	ecological	threat	and,	contrary	to	the	current	efforts	for	a	general	modification	of	the	system	and	lifestyle	they	represented	an	
individual	journey	of	solitary	seekers.

54	 The	visions	were	not	unlike	the	dreams	of	the	heroic	Middle	Ages	that	Romantics	of	the	beginning	of	the	19th	century	resorted	to.
55	 The	culture	of	the	end	of	the	20th	century	finds	itself	in	a	similar	situation.	The	failure	and	collapse	of	real	socialism	in	the	greater	part	of	the	world	brought	a	

double	evil.	Apart	from	the	immense	suffering	of	millions	of	people	and	squandered	values	this	system	caused	within	the	seventy	years	of	its	existence,	it	also	
deprived	people	of	the	will	to	search	for	future	scenarios,	to	think	of	alternatives	of	future	development.	Democratic	capitalism	has	thus	proven	to	be	the	only	
functional	system	and	a	development	model	for	the	yet-unindustrialized	countries.	This	system	showed	itself	to	be	quite	flexible	as	far	as	solving	the	social	issue	
in	the	1st	half	of	the	20th	century	or	the	victory	over	two	totalitarian	regimes	(Nazi	and	communist)	were	concerned.	However,	today	it	raises	doubt	as	to	whether	it	
will	be	equally	flexible	in	responding	to	the	diametrically	different	challenges	of	our	times,	such	as	the	transition	to	sustainable	forms	of	life,	decrease	in	material	
consumption,	quest	for	new	relationships	with	the	“less	fortunate”	regions	of	the	world,	sharing	and	redistribution	of	the	sources	of	wealth,	securing	the	necessary	
quality	of	life	for	the	growing	numbers	of	the	poor	in	the	world.	The	question	is	whether	it	will	manage	to	preserve	its	non-material	values	such	as	the	legal	state,	
parliamentary	democracy,	a	tolerant	open	society,	and	individual	civic	freedom	even	in	the	new,	altered	situation.	It	is	in	the	openness	that	our	greatest	hope	lies.	
Rome	fell	because	it	was	secluded,	hindering	any	change	from	the	bottom,	and	because	it	sacrificed	individual	civic	freedom	in	the	name	of	the	alleged	welfare	
and	salvation	of	the	state.	The	contemporary	civilization	founded	on	democratic	capitalism	is	probably	the	first	one	ever	to	be	truly	open.	But	openness	does	not	
give	any	guarantee.	It	is	a	meaningless	value	unless	there	are	ideas	and	people	who	can	defend	it	and	use	it	to	implement	the	required	changes.

56	 Since	the	last	century,	the	“barbarian”	trend	has	had	its	analogy	in	the	interest	Western	civilization	shows	in	„primitive“	people	and	the	idealization	of	their	social	
establishment.	The	first	hints	of	this	interest	appeared	with	the	mythologization	of	the	Native	Americans.	Within	European	Romanticism,	a	similar	trend	focused	on	
Gypsies.	In	essence,	all	these	trends	express	dissatisfaction	with	one’s	own	culture	and	an	escape	from	it.

2.8 Global Problem analysis
the industrial age has brought us much good; 
better material security, a higher quality of life 
which is also reflected in better healthcare and 
education, a longer life expectancy, etc. But 
everything has its pros and cons. Besides the 
indisputable benefits, the industrial age has also 

caused many problems which are now assuming 
global proportions and, at the level of individual 
states, are difficult or even impossible to solve. the 
global problems of the human community have 
been subject to intensive research since the 1970s

Besides the indisputable benefits, the 
industrial age has also caused many 
problems which are now assuming global 
proportions.
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Photo 32: London (Big Ben) – the center of 
the once powerful empire 
(source:	the	author)
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When talking about global problems, it is 
necessary to mention globalization. according 
to ulrich Beck (2007), globalization denotes the 
processes through which national states and 
their sovereignty are undermined and mutually 
connected by means of supranational agents, 
with their prospects of power, orientations, 
identities and networks. Globalization implies 
no world state. to be more precise, it stands for a 
world society without a world state and without 
a world government. it spreads out like globally 
disorganized capitalism.57 there is no hegemonic 
power and no international regime, either 
economic or political. 

in brief, globalization is a spontaneous, 
uncontrolled process of the more and more 
intensive integration of the world´s states into a 
single economic system (mezřický, 2006).

it is difficult to determine when the process 
of globalization started. in its own way, the 
roman empire, extending from the British isles 
to the near east, was already global. overseas 
discoveries are also sure to have provided a 
stimulus for the process of globalization (the 
circumnavigation of africa, the discovery of 
america, the circumnavigation of the earth by 
ferdinand magellan) at the turn of the 16th century. 

By the end of the 19th century the world had 
become globalized as a result of the colonization 
of overseas lands by the european powers. the 
biggest empire that of Great Britain was so vast 
that it would boast with pleasure that it was the 
empire on which the sun never set. at that time 
the percentage of GDp exchange between states 
was allegedly higher than it is today.

the disintegration of the soviet empire 
represented the last significant milestone on 
the road towards a globalized world. the bipolar 
division of the world disappeared, lowering 
the barriers to the movement of capital, goods 
and services, and in some measure, also to the 
movement of the labour force.

the world has not yet become fully globalized. 
it is no longer divided into the “east” with a 
totalitarian political regime and centrally planned 
economy and the “West” with a democratic political 
regime and free market economy. However, the 
world remains divided into the rich and poor 
nations, into the world industrially developed 
or underdeveloped and (to say it without being 
politically too correct) into the “first World” 
and the “third World” (the “second World” was 
formerly considered to be the industrialized but 
technically underdeveloped socialist countries). 
this poses a problem as the “third World” countries 
logically want to be emancipated and become 

rich, preferably attaining the level of the “first 
World” nations. Demand for natural resources 
will be significantly higher than at the time of the 
industrialization and enrichment of the developed 
countries, with approximately 20% of the world´s 
population.

another big, but as-yet-unsolved, problem 
is the emergence of a powerful player – the 
multinational corporations (mncs). so far, the 
principles of the international order and relations 
between states have been derived from the 
peace of Westphalia, concluded at the end of the 
thirty years´ War in 1648. roughly in the middle 
of the 20th century, the system of national states 
predominated on the whole planet, with about 
200 such states nowadays. Within this system, the 
states have sovereignty over their domestic affairs; 
international politics is governed by a system of 
treaties and conventions.58

mult inational  corporations can move 
from country to country, being able to avoid 
state control (including tax liability, meeting 
environmental standards and paying their 
employees’ social security insurance). a workman 
in indonesia is ready to work for one-tenth of an 
american workman´s wage in order to sustain 
his family. and a chinese workman works in 
a “sweatshop” for one-hundredth of what an 
american workman earns. 

nowadays, fifty countries and fifty multinational 
corporations constitute the one hundred most 
economically powerful organizations. therefore, 

Photo 33: Uganda - a typical image of the 
“Third World”	(source:	the	author)

I	am	convinced	that	in	the	present-day	
world,	when	our	planet	is	for	the	first	
time	in	its	history	covered	by	a	thin,	
but	nevertheless	global,	skin	of	a	single	
civilization,	to	a	certain	extent	we	are	all	
responsible	for	the	world	as	a	whole,	and	
that	not	only	can	we	not	lie	our	way	out	of	
this	responsibility,	but	we	must	not	lie	our	
way	out	of	it.
	 	 					Václav	Havel

57	 In	2007	Benjamin	Barber	published	his	book	Consumed,	where	he	states	that	global	capitalism,	being	the	last	phase	of	market	economy	development,	is	a	threat	
to	democracy	and	consequently	to	itself.	Global	capitalism	produces	too	many	products	for	too	few	customers.	It	is	necessary	to	persuade	people	in	rich	countries	
to	spend	on	things	they,	in	fact,	do	not	need.	Nevertheless,	this	method	is	difficult	to	apply	with	responsible	adults	who	decide	on	the	basis	of	rational	choice.	That	
is	why	children	are	more	and	more	targeted	as	consumers,	with	seemingly	“grown-up”	needs	being	imposed	upon	them.	On	the	contrary,	adults	are	intentionally	
infantilized	by	the	advertising	industry	to	be	attracted	to	even	more	intense	consumption.	Thus,	a	strange	kind	of	post-pubescence	culture	is	arising,	where	people	
more	and	more	often	refuse	to	act	their	age.	The	young	want	to	be	older	while	adults	want	to	remain	eternally	young.	(PEHE,	J.	(2007).	Infantilní	kapitalismus	
útočí,	Lidové	noviny,	7	April,	Orientace)	

58	 It	does	not,	of	course,	represent	an	ideal	state.	National	sovereignty	tends	to	be	abused	by	political	gangsters	who	gain	power,	terrorizing	their	own	population.	
The	system	of	treaties	and	conventions	is	virtually	unenforceable	if	individual	states	refuse	to	cooperate	with	each	other.	
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each of these fifty private corporations is 
economically more powerful than any other 
country that takes 51st–192nd place on the list 
of countries by GDp. the sociologist Jan keller 
truthfully adds59 that the boundaries between 
political and economic decision making have 
disappeared. the influence of states on industry 
is becoming more and more restricted, and 
therefore the decision making space for politicians 
is contracting. to put it dramatically, states will 
be gradually left only with repressive power, 
becoming the “security agencies” of multinational 
corporations.

thus, globalization itself is a global problem 
and the cause of other, regional problems. let 
us characterize with no claim for completeness 
contemporary global problems or global 
challenges that humankind faces or will face in 
the future.

in 1968, paul ehrlich published The Population 
Bomb  and indeed, the problem of the 
exponential growth of population leading to 
the overpopulation of the planet seemed to be 
crucial. since the early 1960s, there have been 
many discussions about the endangering of the 
environment. symbolically, the beginning of the 
discussion might be regarded as Silent Spring 
(1962) by rachel carson. the decolonization 
process of the 1950s and 1960s saw also a heated 
debate on the future development of the newly 
independent but poor and undeveloped (hence 
developing) countries.

until the end of the 20th century these three 
problems might have been considered as key 
megachallenges to influence fundamentally 
the future of the world. they were mutually 
dependent, affecting one another by way of 
positive feedback. the more people there are on 

Demobilization does not come easy for 
men who know little but the sword and the 
horse, the camaraderie of combat, the thrill 
of killing and the joys of rapine.

David	S.	Landes

Human soul loves the day. It sometimes 
happens that it is equally fond of the 
night; such love may lead people as well 
as society to crimes and catastrophes that 
seem to defy reason but can still find an 
explanation, if viewed from a certain angle.

Jacques	Bergier,	Louis	Pauwels

the planet, the greater the demand for natural 
(energy and mineral) resources will be and the 
greater the pressure on the environment. the 
higher the pressure on the environment and 
less accessible natural resources, the poorer the 
people will be. the poorer the people, the higher 
the population growth rate will be (as discussed 
later). the higher the population growth rate, the 
higher the demand for resources will be, and so on.

the above mentioned principles invariably 
hold true. However, i am afraid there are three 
even more urgent megachallenges we have to 
face at the beginning of the century and which 
we did not perceive so distinctly by the end of 
the second millennium. there is international 
terrorism (connected with organized crime) of 
which september 11, 2001, became a tragic 
symbol. further, there is climate change, a highly 
complicated and for that reason invisible problem 
for a long time, which might be defined by a 
sentence from the american documentary film 
Blue planet: “We are performing an experiment 
on a global scale, the results of which we do not 
know and the consequences of which we will not 
be able to influence substantially”. the third of the 
three problems is peak oil. it does not mean oil 
depletion but the point in time when, resulting 
from the needs of newly industrialized countries, 
it will not be possible to increase production and 
consequently meet the permanently growing 
demand for this “black gold”. it will lead to a rapid 
increase in the price of oil followed by other 
industrial, social and security consequences.
not even this trio of “megachallenges” works 
separately. it is directly or indirectly related to all 
global problems that will be touched upon in the 
following chapter.

There is no need for pessimism – unless one 
hears the reasoning provided by optimists.

André	Brie

2.8.1 the Problem of Violence 
2.8.1.1 Wars and armed conflicts
Where does our need to fight and make war 
come from?60 is it, perhaps, a relic of the evolution 
of man, who was a hunter most of the time? is it 
possible for humans to achieve a world without 
wars and of lasting peace, or is it, although 
desirable, nonetheless an unrealistic goal?61 only 
when they find themselves in a war are people able 
to understand all that it takes away from them.62 

the manner in which men and women 
conducted warfare in the past reflected the 
manner in which they worked. the development of 
agriculture enabled them to produce an economic 
surplus which was subsequently fought over. this 
in turn spurred the state’s development. During 
the industrial era, in which mass production 
represented a basic principle of industrial 
economies, mass destruction became analogously 
a basic principle of warfare. in the most developed 
countries, the economy is based on brain power. 
that is why military science is based on knowledge 
and expertise (toffler, toffler, 1993).

in the 20th century, the industrial killing 
during the two world wars reached monstrous 
proportions, but wars have always been very 
bloody and cruel, even if they took place “only” 
on a local or a regional level. if you read the old 
testament, descriptions of battles with thousands 
or tens of thousands of dead bodies is not 
exceptional. 

During the thirty years’ War in europe (1618-
1648) between protestants and catholics, millions 
of people perished. the war caused the population 
to drop by one third, but in some places (e.g. 
present-day Brandenburg) by one half or even 
two thirds. Whereas the number of persons killed 
directly in battle amounted to only ten percent of 
the casualties, ninety percent of the inhabitants 
died of insufficient nutrition and infectious 
diseases linked to it – cholera, typhoid, gangrene 
from an infected wound and so on. 

in World War i 15 million people died and this 
war was shocking precisely for its industrial style of 
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Photo 34: Pristina, Kosovo – consequences of 
the war (source:	the	author)

59	 As	stated	in	a	conversation.
60	 A	war	is	an	extensive	state	of	organized	violence	between	two	or	more	groups	of	people.	Violence	in	a	war	is	used	by	the	belligerent	sides	as	a	means	of	power	to	

assert	political,	economic,	religious	or	other	goals.	In	the	words	of	Carl	von	Clausewitz:	“War	is	a	continuation	of	political	relations	by	other	means.”	Today,	a	war	is	
considered	to	be	a	conflict	in	which	more	than	1,000	victims	die	a	violent	death	yearly.

61	 As	estimated	by	the	Swiss	scientist	Jean	Jacques	Babel,	since	3500	BC	there	have	been	only	292	days	with	no	wars	at	all	(21.	století.	(2009).	Rok	2012:	
Apokalypsa,	nebo	zbytečná	panika?	April,	52–59).

62	 The	director	of	the	film	festival	“Jeden	svět”	(One	World)	and	a	member	of	the	relief	and	development	non-governmental	organization	“People	In	Need”,	Igor	
Blaževič	was	telling	me	once	about	the	beginning	of	the	war	in	Bosnia.	Before	the	conflict	broke	out,	men	felt	their	adrenalin	rise	and	they	lived	in	expectation	of	
war.	Women,	on	the	contrary,	felt	the	approaching	danger	and	dreaded	the	conflict.	A	few	days	of	war	were	sufficient	for	everybody	to	lose	somebody	or	some-
thing;	a	friend,	dismembered	by	a	grenade,	one’s	own	health,	etc.	Everybody	wanted	to	stop	the	war	then,	but	it	was	already	unstoppable.	A	war	usually	lasts	until	
one	of	the	belligerent	sides	is	defeated,	or	until	both	sides	are	completely	exhausted,	or	a	third	party	must	effectively	enter	the	conflict,	for	example	a	superpower	
with	its	military	supremacy	or	possibly	the	international	community,	if	capable	of	agreeing	on	an	effective	operation.

killing (the use of machine guns, tanks and poison 
gas). in World War ii 50 million people died, and if 
we included the victims of stalin’s purges, it would 
be many millions more. against expectations, 
after may 1945 no idyll of a long lasting peace 
came about. totalitarian Germany was defeated 
largely thanks to another totalitarian state, the 
soviet union, which intended to use this fact for 
an expansion of its control. that is why, only ten 
months after the end of the war, in march 1946, 
Winston churchill gave the memorable speech in 
which he announced a new era, the long period of 
the (luckily only) cold war:

“from stettin in the Baltic to trieste on the 
adriatic an iron curtain has descended across the 
continent. Behind that line lie in what i must call 
the soviet sphere all the capitals of the ancient 
states of central and eastern europe and all are 
subject in one form or another, not only to soviet 
influence but to a very high and, in some cases, 
increasing measure of control from moscow.” 

Between 1945 and 1989, 138 wars took place 
(mainly in developing countries) which brought 
death to 23 million people. allegedly, only for 
three weeks during this whole period were there 
no wars at all.

since 1989 around twenty wars have taken place 
each year, most of them not between different 
countries but inside one country. at present there 
is no threat of a global war, but we cannot say that 
the world is a safer place. 

in 1985 the sum of money spent on the world’s 
armaments exceeded the sum of a thousand 
billion us dollars each year. more than 60 million 
people were employed in military and related 
professions. at that time, every 20 minutes 
armament expenses equaled the united nations 
environment programme’s (unep) yearly budget.

in the 1980s, the armaments in developing 
countries started to increase rapidly. While the 
usa set aside approximately six percent of its 
GDp for armament, the soviet union, because 
of its technological underdevelopment and bad 
economic performance set aside around twenty 
percent of its GDp (which was one of the causes 
of the soviet empire’s downfall – economically, it 
just “ran out of breath”). 

many developing countries, especially those 
with a totalitarian or authoritarian political regime 
set aside for armaments from one quarter to one 
third of their GDp which was several times their 
healthcare or education expenditures. such 

massive armaments lead to the ravaging of 
available natural resources, the sales of which are 
used to cover the expenses of arms acquisition.

the export and sale of weapons is of course a 
very profitable business. for that reason, even after 
the downfall of communist ideology, during the 
1990s, the five permanent members of the security 
council (usa, russia, china, uk and france) were 
responsible for 85% of weapons imported into 
developing countries. at the same time, the 
risk of death from poor nutrition and illness in 
developing countries is thirty times higher than 
the risk of death in war (according to unDp data). 
therefore a war can, and unfortunately often is, 
seen as a way out of the problems linked to bare 
survival. in 1993, the then president of the unDp, 
James speth, gave a very illustrative example of 
this fact: “the presence of the un troops in somalia 
costs yearly us $2 billion. Had the same amount 
been invested into the economy a few years ago, 
it would have been possible to avoid the crisis 
altogether”.

the purchase of expensive military “toys” is 
attractive for the governing elite in the developing 
countries as it strengthens their sense of power 
and importance. and for the “dealers in death” 
from the developing countries, such business is 
very profitable.
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at the beginning of the 1990s, india bought 
from russia twenty miG 29 interceptors. the 
amount they paid could cover elementary 
education expenses for 15 million children. nigeria 
treated itself to the purchase of 80 British tanks, 
for which they could have vaccinated two million 
children against infectious diseases. iran bought 
two russian submarines for an amount for which 
they could have bought basic medication for the 
whole country in the given year (vÍtek, Jan (1994). 
Lidové noviny, 8 august).

from the fall of communism until 1995 
armament expenditure fell from a peak of more 
than us $1000 billion to us $650 million a year.63 
it was mostly caused by the decline of the military-
industrial complex in the former communist 
countries. for example, in czechoslovakia (or more 

Photo 35: Weapons in the Military Museum 
(Egypt)	(source:	the	author)

If we do enter the atomic age, unaware of 
the force that has created it and controls it, 
it is a matter of a few decades before we 
annihilate ourselves.

George	G.	Ritchie

0 2 000 km

Fig. 10: The loss of ideological control and 
breakup of the Soviet empire (adapted	from	
Brzezinski,	1999)

precisely the czech republic after the federation’s 
break-up in 1993) armament expenditure dropped 
from approximately 15% of GDp to less than 2% 
of GDp. But then global expenditure started to 
increase again (partly because of the growing 
threat of terrorism) and today it nears us $1,500 
billion a year, with more than us $600 billion in 
the usa alone.64 

one thing is, though, decisively positive in 
comparison with the past. a quarter of a century 
ago, there was still a realistic fear that our planet 
could be destroyed in a global nuclear conflict 
between the West and the east. there were 
enough nuclear weapons for it. today, such a 
confl ict does not pose a threat, even though there 
is the possibility of a regional nuclear confl ict (e.g. 
between india and pakistan, another possibility 
would be the abuse of the north korean or iranian 
nuclear programs). luckily both the world powers, 
the usa and the ussr, had enough quality military 
strategists and enough political sense to realize 
that it was impossible to win a global nuclear 
confl ict, there would be no winner.

in 1984, the scientifi c committee on problems 
of the environment (scope) attempted to 
simulate the ecological consequences of a nuclear 
confl ict with the force of 5,000 megatons of tnt 
(trinitrotoluene). the total nuclear arsenal at the 
end of the 1980s amounted to 12,000 megatons 
of tnt globally. the simulation focused only on 
the climatic consequences of the nuclear war and 
left out the immediate death toll and immediate 
consequences of the explosions (fi res, blast, deadly 
radiation, radioactive dust and its consequent 
infl uence on genetic modifi cations in animals and 
humans, etc.).

the climatic shock would be worse than the 
eff ects of blast and radiation. if 5,000 megatons 
were used, more than a billion tons of dust would 
enter the atmosphere. the dust would reach 
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a height of 12 to 40 kilometers. fires lasting 
several months would fill the troposphere with 
smoke and ashes. it would reduce the intensity 
of solar radiation reaching the earth’s surface to 
one percent, which is the equivalent of the light 
during a full moon. it would last more than a 
month. after eight months, the intensity of solar 
radiation would return to half. But plants need 
light for photosynthesis, so thirty to seventy 
percent of them would die. the upper layers of 
the atmosphere would heat up, the earth’s surface 
would cool down. a month after the explosion the 
average temperatures in the temperate latitudes of 
the northern hemisphere would be around minus 
20 °c, in the northern parts of africa and in mexico 
it would be around minus 15 °c. after one year the 
temperatures would stabilize. most of the plants 
in the tropical and subtropical regions would die 
when the average temperatures drop by 1–2 °c. 
Big differences between the temperatures of the 
continents and oceans would lead to windstorms 
and thunderstorms of enormously devastating 
power. surface conflagrations would release an 
enormous amount of carbon monoxide, carbon 
dioxide and nitrogen oxide. 30–70% of the 
ozonosphere that collects the ultraviolet radiation 
reaching the earth would be damaged. the 
renewal of the ozonosphere would only happen 
after several years. the carbon dioxide increase 
in the air would also cause the greenhouse effect 
and one year after the disaster the temperatures 
would rise from the equator to the poles. at the 

Our world faces a crisis as yet unperceived 
by those possessing power to make great 
decisions for good or evil. The unleashed 
power of the atom has changed everything 
save our modes of thinking, and thus we 
drift toward unparalleled catastrophe. We 
scientists who released this immense power 
have overwhelming responsibility in the 
world life and death struggle to harness the 
atom for benefit of mankind and not for 
humanity’s destruction.

Albert	Einstein

Fig. 11: Zone of simmering violence
(adapted	from	Brzezinski,	1999)

63	 The	“Peace	Dividend”	was	discussed	at	the	time.	Part	of	the	resources	saved	on	armaments	could	have	been	donated	to	fight	poverty	and	to	environmental	care.	
Nothing	of	the	kind	happened.

64	 Armament	expenditures	are	expected	to	reach	USD	700	billion	in	the	USA	in	2011.
65	 The	Austrian	journalist	and	writer,	Robert	Jungk,	wrote	an	excellent	book	on	this	subject	in	1958,	“Brighter	than	a	Thousand	Suns”.	
66	 Edward	Teller	lived	to	the	ripe	old	age	of	95	and,	as	far	as	we	know,	never	changed	his	opinion.	He	was	also	a	proponent	of	the	“Star	Wars	project”	(SDI	-	Strategic	

Defense	Initiative)	during	the	Ronald	Reagan	era.

poles it would be by 10 °c or more. the arctic ice 
would start to melt, causing extensive flooding 
which would destroy farmlands. the reduction of 
the difference between the temperate zones and 
the poles would lead to a change in atmospheric 
circulation.

some experts believed that a force as terrible 
as the one presented by the nuclear arsenal 
would protect the democratic world from a 
devastating military conflict. the best known 
of them is probably the american physicist of 
Hungarian origin, edward teller. He took part in 
the manhattan project (the construction of the first 
nuclear bomb during World War ii) and is primarily 
known as the “father of the H-bomb”.

all top-ranking scientists that participated in 
creating the nuclear bomb found it extremely 
hard and complicated to cope with the military 
consequences of their research – the dropping 
of the bombs on Hiroshima and nagasaki.65 But 
teller claimed that only a bomb of such power 
would discourage the soviet union or any other 
enemy from the intention of attacking the usa.66 
teller might have been – if only partially – right, 
but we have let the genie out of the bottle and 
we will never put him back again. more and more 
countries belong to the “nuclear club” (today it is 
approximately thirty countries) and in the future, 
organizations other than states (e.g. terrorist 
organizations) might be able to assemble or 
somehow obtain a nuclear bomb.

The 20th century revealed two things: 
humankind is capable of self-destruction 
and, at the same time, it is capable of an 
immense surge of humanity to avert the 
destruction.

Valtr	Komárek
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the opposite of war is peace, defined as the 
absence of war. How can this desirable state be 
attained and preserved? there is no easy answer to 
that question, because “the world today is divided 
into societies that find themselves in an agrarian 
state of development and then those that are in an 
industrial phase of development and, finally, the 
post-industrial societies. the consequence of this 
state will be a radical diversification of the manner 
of warfare, which will in the future complicate 
peace efforts” (toffler, toffler, 1993).

civil wars within one state and also ethnic and 
religious conflicts will probably predominate in the 
future.67 various scenarios of numerous small wars 
will appear, bringing to the fore the role of special 
operations and special troops, as we can see, for 
instance, in present-day afghanistan. special 
troops are elite army units for service in remote, 
inaccessible and culturally sensitive areas. the 
recruits are usually subject to long-term training, 
including mastering a foreign language and the 
particularities of a foreign culture. alvin toffler 
says that the members of special troops could be 
similar to “phDs with rucksacks”, not “rambos” with 
big biceps and small brains.

During “conventional” wars, the enemy was 
known. nowadays it is not so easy. a terrorist 
cell or drugdealing mafia has a decentralized 
power structure and has no distinct infrastructure 
that could be attacked. How, then, can this new 
enemy be faced in “asymmetrical” wars?68 alvin 
toffler expects the early advent of robotic systems. 
as the price of labor in developed economies 
rises, automation and robotization becomes a 
competitive advantage. if the army consists of well 
paid professionals, the robots on the battlefield 
become welcomed assistants replacing the “living 
force”.69 first World countries are developing and 
will in the future use non-lethal weapons, that 
is, those that will temporarily neutralize the 
enemy, but will not deprive them of their lives. 
an example of such a weapon is an infrasonic 
generator designed to repress mob disorders. it 
sends very low-frequency sound waves which 
cause disorientation, nausea and loss of inner 
control. it could therefore be used, for example, as 

an “electronic shield” to protect an embassy from 
a hostile mob.

the development of non-lethal weapons will 
probably be crucial for future warfare. We most 
likely will not be able to stop wars completely, but 
we can reduce the bloodshed of war and thereby 
possibly reduce the anger and hatred of the 
vanquished enemy.

in the future, lethal weapons should have built-
in “smart components” which will secure them 
against misuse. for example, exported weapons 
could have an implanted self-destructing chip.

information will be crucial in warfare, but also 
disinformation, propaganda and image making 
through influential media. toffler warns the usa 
that government and conventional computer 
systems are so poorly protected that there is 
a threat of “cyber terror”, or an electronic pearl 
Harbor. not only information systems, but also 
nuclear reactors in the world are badly protected. 
Before the Gulf War, the international atomic 
energy agency (iaea) had at their disposal 
the equivalent of only 42 full-time inspectors, 
who were supposed to monitor 1,000 nuclear 
reactors around the world. the usa on the other 
hand employed 7,200 inspectors to monitor the 
presence of salmonella in meat products. at the 
same time, the russian border after the break-up 
of the soviet union was a “sieve” through which all 
sorts of goods escaped abroad, including weapons 
and military radioactive material.

the diversity of present-day conflicts also 
requires a diversity of anti-war activities. since 
nation states have lost their monopoly of violence 
(they share it with terrorists, drug-dealing mafia 
and others), toffler suggests creating mercenary 
forces organized by private corporations, which 
would fight in wars for the un on the basis 
of a paid contract.70 obviously, it would be 
necessary to prevent such troops from becoming 
uncontrollable. clear rules for their operation and 
state control of their finance would be a must.71

a certain guideline for creating such troops could 
probably be the operation of the french foreign 
legion.

First World countries are developing and 
will in the future use non-lethal weapons, 
that is, those that will temporarily 
neutralize the enemy, but will not deprive 
them of their lives.

Infobox: foreign legion
Practically any healthy adult man can apply to join the Foreign Legion, not everybody is, of course, selected. If he 
commits himself to at least five years‘ service, his (often problematic) past is “erased”. In turn, he is expected to be 
absolutely loyal and prepared to die when carrying out a mission. Thanks to this, and also thanks to the elite and 
strict training, the Foreign Legion holds such a good reputation that their simple presence in a zone of unrest can 
lead to the pacification of the situation. We do not intend to idealize the Foreign Legion, but the above mentioned 
example from Somalia show that we need elite military troops with men without nationality but with authorization 
(preferably that of the UN), which would enable them to carry out their mission effectively and in a short time.

French Foreign Legion code of honour
1. Legionnaire, you are a volunteer, serving France with honour and fidelity. 
2. Each legionnaire is your brother in arms whatever his nationality, his race or his religion might be. You show to 

him the same close solidarity that links the members of the same family.
3. You respect your traditions and your superiors. Discipline and friendship are your strengths. Courage and honesty 

are your virtues. 
4. You are proud of being a legionnaire. You are always well mannered and smart. Your behavior is of the best. You 

are always modest and your quarters are always clean and tidy.

Information will be crucial in warfare, 
but also disinformation, propaganda and 
image making through influential media. 
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the combat units should, according to toffler, 
be complemented by international “peacekeeping 
forces”, each of them responsible for a certain 
part of the world. they would not be paid for 
conducting warfare; on the contrary, their source 
of income would be peacekeeping in the region.

nevertheless, the best prevention of conflicts is 
prosperity. if you are impoverished and hungry, 
you can gain a lot in a war (hence it is so easy, in 
africa and other places, to recruit child soldiers, 
who are mostly orphans whose parents have died 
of aiDs). if you are relatively well-off, you can lose 
a lot in a war. 

an army does not have to be used only 
for warfare, it can also be used to enable as 
much information and technology essential 
for development as possible to reach the less 
developed and poor countries.72 in our own 
security interests, it is necessary to bring prosperity 
into the poor regions before the natives become 
immigrants and social welfare cases in developed 

In our own security interests, it is 
necessary to bring prosperity into the 
poor regions before the natives become 
immigrants and social welfare cases in 
developed countries.

67	 For	example,	the	Sudanese	Darfur	conflict	has	caused	in	recent	years	200,000–500,000 casualties.	The	causes	of	the	conflict	are	not	just	ethnical	and	religious,	but	
also	climatic	conditions	(a	combination	of	constant	drought	and	the	fast-growing	number	of	inhabitants).	According	to	the	social	psychologist,	Harald	Welzer,	it	
is	possible	to	observe	a	new	kind	of	war	here:	“There	are	not	two	precisely	defined	armies	standing	against	each	other,	but	a	number	of	war	businessmen,	who	
fight	primarily	against	the	civilians	and	pursue	economic	interests.	They	are	businessmen	in	the	field	of	violence,	they	plunder,	deal	in	arms	and	drugs,	extort	
ransom	money	and,	last	but	not	least,	secure	for	themselves	a	significant	part	of	the	foreign	aid	that	flows	into	the	region.	Oxfam	estimates	that	African	wars	in	
the	years	1990–2005	cost	around	211	billion	euros,	which	roughly	corresponds	to	the	volume	of	aid	that	came	to	Africa	during	the	period	in	question.	In	fact,	new	
economies	based	on	violence	emerged	in	Africa”.

68	 If	an	invisible	or	scarcely	identifiable	enemy	treacherously	ambushes	us,	it	is	no	use	having	a	superior	number	of	aircraft	carriers,	fighter-bombers	or	tank	divisions.
69	 Another	important	factor	is	an	acceptable	degree	of	loss	of	life.	During	the	failed	Operation	Restore	Hope	in	October	1993,	whose	goal	was	to	give	Somalia	

humanitarian	aid,	defeat	local	clans	and	restore	stability	in	the	country,	the	deciding	factor	became	the	loss	of	19	American	soldiers.	The	corpses	of	two	of	them	
were	dragged	in	the	streets	of	Mogadishu	by	angry	mobs.	This	made	President	Clinton	cancel	the	whole	operation	and	withdraw	the	soldiers.	There	is	still	no	
functioning	government	in	Somalia	and	the	country	is	convulsed	in	chaos.	Another	example	is	Operation	Desert	Storm.	During	the	Persian	Gulf	War	between	
Saddam	Hussein’s	Iraq	and	the	coalition	force	of	28	states	led	by	the	USA,	358	soldiers	were	killed	on	the	coalition	forces’	side	and	up	to	200,000	people	on	the	Iraq	
side.	In	spite	of	this	and	to	everyone’s	bewilderment,	the	dictator	Hussein	retained	power	and,	what	is	more,	declared	the	result	of	the	war	his	victory.

70	 A	similar	suggestion	is	to	create	a	European	Legion	which	would	have	tens	of	thousands	of	soldiers.	It	should	eliminate	the	accelerating	decline	in	European	
military	competence	(especially	the	decreasing	willingness	of	the	EU	members	to	send	their	soldiers	on	foreign	missions).	The	legion	could	come	within	the	
competence	of	the	EU	president.	He	could	make	the	decision	about	sending	out	the	troops,	but	within	30	days	the	European	Parliament	would	have	to	authorize	
the	expenditures	related	to	the	mission	(Šulc,	2008).

71	 Another	problem	is	the	very	lengthy	approval	process	of	all	the	military	operations	conducted	under	UN	patronage.	Negotiations	are	often	endless	and	the	result	
is	a	compromise	with	a	limited	mandate,	which	makes	it	impossible	to	take	drastic	action	against	bloodshed	and	genocide,	as	happened	in	Rwanda	in	1994.	Fifty	
years	back,	the	USA	president	Franklin	Delano	Roosevelt	tellingly	expressed	this	problem:	“A	policeman	would	not	be	very	effective	if,	when	he	saw	a	felon	break	
into	a	house,	he	had	to	call	a	town	meeting	to	issue	a	warrant	before	the	felon	could	be	arrested.”

72	 In	the	1990s,	there	existed	a	humanitarian	program	in	Haiti	“Nous	sommes	amis”	(We	are	friends),	guaranteed	by	American	military	doctors	and	other	medical	
personnel.	Apart	from	international	humanitarian	organizations,	it	was	the	only	source	of	free	health	care	for	the	poorest	Haitians.	In	the	American	medical	care	
unit	there	served	55	men	and	women,	for	whom	it	was	at	the	same	time	a	training	for	wartime	conditions	(Lidové	noviny.	(1999).	Američtí	vojenští	lékaři	trénují	
na	chudých	Haiťanech,	1	February).

73	 According	to	Czech	sociologist	and	retired	general	Antonín	Rašek,	security	threats	are	and	always	have	been	secondary.	To	deal	with	them	by	military	means	
is	only	necessary	in	a	state	of	extreme	emergency.	If	we	are	to	avoid	such	threats,	it	is	necessary	to	remove	the	primary	causes,	i.e.	political,	economic,	social,	
environmental,	ethnical,	religious	and	others.	The	biggest	mistake	we	make	is	that	we	confuse	cause	with	effect	and	vice	versa.

5. You are an elite soldier who is rigorous with himself. You consider your weapon as your most precious possession. 
You constantly maintain your physical fitness.

6. Your mission is sacred. It is carried out until the end, if needs be, at the risk of your own life.
7. In combat you act without passion or hatred. You respect vanquished enemies. You never surrender your dead, 

your wounded, or your weapons.

countries.73 the use of an army for other than 
military operations is not at all unrealistic. national 
and multinational military forces can have two 
functions. in a state of emergency, it is, of course, 
defense. in periods of peace it could carry out 
various assignments in the form of social, health, 
environmental and other projects that would help 
the underdeveloped regions to progress.

ensuring the safety of people and the planet 
is a question of mankind’s survival, or, at least a 
question of developed cultures’ survival. if we fail 
at this, bleak prospects await us, as the former 
czech foreign minister Jiří Dienstbier points out: 
“if we are unable to agree on an effective political 
action that would lead to real peace, we can only 
accept as an axiom that the equilibrium of terror 
is more acceptable than the monopoly of terror.”
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2.8.1.2 terrorism and organized crime

All that is necessary for the triumph of evil 
is that good men do nothing.

Edmund	Burke

Photo 36: A view of Twin Towers (New York) 
(source:	the	author)

Terrorism
from my point of view, terrorism and organized 
crime represent one of the three most serious 
threats facing humankind (along with climate 
changes and peak oil). in addition, i believe the 
fight with terrorism might be regarded as the 
“third World War”. forms of combat are different 
but more insidious than during the first two World 
Wars. perhaps there will be fewer victims but 
the resources which states will have to expend 
in the long-lasting fight against this evil will be 
enormous. the main “sponsor” of terrorism is 
organized crime.74 that is why we will examine 
both the phenomena in more detail. 

terrorism is premeditated violence, politically 
or otherwise motivated, committed against 
noncombatant targets, intending to influence 
public opinion. the key objective is to arouse fear 
and panic (Glenn, Gordon, 2007).

in the past, it was primarily fostered by political-
national conflicts (the case of the Basques, 
palestinians, corsicans or irish). terrorism has 
existed since time immemorial, however, at 
the beginning of the 21st century, its paradigm 
changed. phenomena like the willingness for self-
sacrifice and the effort to achieve mass destruction 
have intensified and new forms of organization 
have appeared (al-Qaeda). a political agenda has 
given way to an extreme interpretation of faith 
(usually religious), a black and white perception of 
the surrounding reality and a messianic conviction 
allied with absolute fanaticism. the brutality of 
attacks as well as the effort to acquire weapons of 
mass destruction has increased (Jeníček, foltýn, 
2003).

a terrorist attack, if we accept its perverted 
logic, can be very effective. to plan and carry 
out the attacks on the World trade center and 
the pentagon on september 11th, 2001, cost an 

estimated half a million dollars. according to the 
insurance companies, the immediate damage was 
estimated to be us $50 billion dollars and damage 
to the american economy during the first year 
after the attacks exceeded us $500 billion. the 
functioning of modern society is to a large extent 
based on the trust75 which is effectively eroded by 
terrorist attacks.

conflicts are often fought, not by armies on 
the battlefield, but by individuals and small 
groups in urban areas. earlier, terrorism was not 
considered to be a type of war, nevertheless, 
quite probably we will have to correct our view. 
nowadays individuals are able to produce and 
use weapons of mass destruction, from biological 
weapons to “dirty bombs”76 with radioactive 
material. the international atomic energy agency 
(iaea) reported 149 incidents of the illegal use of 
radioactive materials in 2006. at the same time, 
there are 30,000 nuclear weapons in the world 
with approximately 1,700 tons of highly enriched 
uranium and 500 tons of plutonium77 (Glenn, 
Gordon, florescu, 2009).

even though the nuclear arsenal was reduced 
markedly in the second half of the 20th century, 
compared to the period of the cold War, it still 
represents a burden on the budget of individual 
countries. the united states spends us $100 
million per year on the maintenance of nuclear 
weapons. Just for comparison, the annual budget 
of the iaea, including inspections all over the 
world, is us $90 million. 

in the last 20 years, the smuggling of nuclear and 
radioactive materials has occurred in more than 50 
countries. the intensity of smuggling particularly 
increased after the soviet union´s collapse.

the institute for international studies estimates 
that 40 kilograms of weapons-grade uranium and 
plutonium has been stolen and smuggled from 
the soviet union. according to other estimates, 
the actual number might be even ten times higher.

the major threat posed is the chance of terrorists 
getting their hands on nuclear weapons and 
material. the iaea has presented four main threats:
– theft of a nuclear weapon;
– theft of nuclear material;
– theft of other radioactive materials;
– sabotage.

the nuclear non-proliferation treaty has been 
ratified by 188 countries. However, it has not been 
ratified by india, pakistan, north korea and israel. 
up to 25–30 countries are estimated to be able 
to produce nuclear weapons now or in the near 
future.

Biological weapons represent another means of 
mass destruction posing altogether the biggest 
threat to civilians. they are possessed, for example, 
by libya, north korea, south korea, taiwan, syria, 
israel, iran, china, egypt, vietnam, laos, cuba, 
india, the republic of south africa, russia and 
others. Biological weapons are relatively easy to 
manufacture. only a few qualified specialists are 
required and a laboratory which might be easily 

Being tolerant does not mean that I 
share another’s belief. But it does mean 
that I acknowledge another’s right to 
be of a different opinion. On the other 
hand, it would be erroneous to go so far 
as to acknowledge another’s right to be 
intolerant to me.

Viktor	Frankl

There are 30,000 nuclear weapons in the 
world with approximately 1,700 tons of 
highly enriched uranium and 500 tons of 
plutonium.
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hidden and transferred, for example in the trailer 
of a truck. in future it will probably be possible 
to develop “guided” bioweapons that could use 
genetic information to target only people with 
specific genetic characteristics. 

in 1997, 168 nations signed the chemical 
Weapons convention. since then one quarter 
of the total of eight and a half million chemical 
weapons has been demonstrably destroyed. 
in russia, as many as 34,000 tons of chemical 
weapons have yet to be rendered harmless in 
this way. it is estimated that this would cost us 
$7 billion and it remains disputable whether the 
russians will be willing to earmark the money for 
safe disposal. 

the most serious chemical attack in peacetime 
was carried out with sarin gas in a tokyo subway 
by the religious cult aum shinrikyo. it left 5,000 
injured. the Japanese government is said to have 
quietly taken action so hard against the cult that 
it no longer exists. the director of the millennium 
project, Jerome c. Glenn, claims that in this way 
the Japanese government sent out a clear signal 
to potential terrorists and terrorist groups that any 
biological or chemical attack in future would result 
in their complete eradication. actually, this kind 
of intimidation is analogous to the former mutual 
nuclear deterrence between the superpowers but 
transferred to the field of terrorism (Glenn, Gordon, 
2007) .

the alarming truth about these three classical 
weapons of mass destruction is that we may stop 
the terrorists one thousand times but they need to 
succeed just once.

apart from the nuclear, biological and chemical 
weapons of mass destruction, the internet is 
becoming a new cybernetic weapon of mass 
destruction. Hospitals, food warehouses, sources of 
drinking water and many other systems necessary 
for the world to function properly keep important 
data on the internet, making them vulnerable in 
cyberspace. in 2007, the estonian administration 
was cyber-attacked, quite probably by russian 
interest groups.

nowadays there are 42 terrorist organizations 
in the world. interpol has a database of 6,000 
persons suspected of terrorist activities and of 
4 million stolen travel documents that might be 
used for the purposes of terrorism. several dozen 
serious attempts at a terrorist attack are recorded 
every year. al-Qaeda still poses the biggest threat, 
even though its influence seems to have been 
fading recently. on the other hand, the majority of 
terrorists are not guided from a centre (for example 

by al-Qaeda) as they are recruited and trained by 
training videos put on the internet. 

in 2006, 706 persons suspected of participating 
in terrorism were imprisoned in 15 countries. 
islamic extremists represented one half of them. 78

sometimes the opinion is expressed that 
terrorism is legitimate if everything else fails. the 
terrorism against the apartheid regime in the 
republic of south africa tends to be given as an 
example. However, this would raise the difficult 
question of justifiable and unjustifiable terrorism. 

i do not think there can be any kind of justifiable 
terrorism. Whatever their reason, attacks on 
civilian targets are wicked. the war against 
terrorists should be conducted in the same 
manner as the Japanese government dealt with 
the aum shinrikyo cult. the manner in which the 
Zapatistas fought against the central government 
in chiapas in mexico might perhaps be justifiable, 
as they attacked only military or police units 
and headquarters. similarly, attacks against 
infrastructure, possessions and other inanimate 
targets might be also justifiable but not against 
civilians.

so far, there have been thirteen international 
treaties relating to the war against terrorism.79

Organized crime
By organized crime we understand criminal 
activity committed by organized groups. among 
the activities of organized crime activities there 
are primarily: drug trafficking, human trafficking 
(forced labor, prostitution), money laundering, 
gambling, piracy, the forgery of money, pirate 
copies of music and movies, smuggling (arms 
trafficking in particular), financial fraud, intellectual 
property theft, usury, economic espionage, 
computer crime (credit card fraud, identity 
document forgery, etc.) and the support of terrorist 
activities.

two trends have been particularly important in 
recent years: 
– the relationships between international criminal 

groups and terrorist organizations are becoming 
closer and more intensive;

– terrorist groups increasingly fund their activities 
through organized crime (Glenn, Gordon, 2007).
cooperation between organized crime and 

terrorism, money laundering and growing 
corruption represent serious threats to the ability 
of governments to act independently and in the 
public interest. for example, the connections 
between organized crime, terrorism and armed 

74	 Unfortunately,	there	are	also	countries	sponsoring	terrorism,	such	as	Iran,	Syria,	Sudan,	North	Korea,	in	the	past	Afghanistan,	Libya,	Iraq,	etc.	In	the	time	of	the	Cold	
War,	terrorists	were	supported	by	the	USA,	the	Soviet	Union	and	their	allies	too.	

75	 For	example,	Francis	Fukuyama	writes	about	that	in	the	book	“Trust”	(1995).
76	 A	dirty	bomb	is	a	weapon	causing	contamination	by	dispersing	radioactive	substances	with	a	conventional	explosive.	The	radioactive	material	may	be	formed	by	

spent	nuclear	fuel	or	radioactive	components	from	industrial	and	sanitary	lamps.	Fortunately,	the	radiation	would	not	have	a	great	impact	and	the	effect	of	the	
weapon	would	principally	be	psychological.

77	 Plutonium	is	the	most	toxic	chemical	element,	killing	in	a	microscopic	amount.	Pure	plutonium	the	size	of	a	grapefruit	divided	into	seven	billion	parts	could	kill	all	
the	people	in	the	world.

78	 The	mujahideen	are	usually	well	educated	members	of	middle	class.	As	to	why	they	are	drawn	to	terrorism	remains	a	mystery.
79	 They	are,	for	example,	Convention	on	Offences	and	Certain	Other	Acts	Committed	on	Board	Aircraft	(Tokyo,	1963);	International	Convention	Against	the	Taking	of	

Hostages	(New	York,	1979);	International	Convention	for	the	Suppression	of	Terrorist	Bombings	(New	York,	1997);	International	Convention	for	the	Suppression	of	
the	Financing	of	Terrorism	(New	York,	1999);	International	Convention	for	the	Suppression	of	Acts	of	Nuclear	Terrorism	(New	York,	2005),	etc.

The alarming truth is that we may stop 
the terrorists one thousand times but they 
need to succeed just once.
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conflicts are particularly evident with cocaine 
producers and guerrilla groups in south america 
as well as in diamond smuggling-related civil wars 
in africa.

international organized crime is growing and 
we lack an overall and integrated strategy to 
fight against it. the first step in enforcing a new 
and coordinated system of fighting organized 
crime is the un convention against transnational 
organized crime which was ratified (how apt!) 
in palermo in sicily (referred to in short as the 
palermo treaty).

the total annual income of organized crime 
is estimated to reach us $2,000 billion (for 
comparison, global armament expenditures are 
around us $1,400 billion dollars). illegal trade 
comprises approximately us $1,000 billion per 
year. out of the total, the forgery of money and 
copyright infringement reach us $500 billion, 
drug trafficking us $320 billion, trafficking in 
plants, animals and other articles related to 
nature conservation comprises us $55 billion, 
human trafficking us $44 billion, illegal trade 
with consumer goods us $38 billion and arms 
trafficking us $10 billion80 (Glenn, Gordon, 
florescu, 2009). Blackmail and bribery, according 
to World Bank estimates, comprise another us 
$1,000 billion.

among the most significant groups of organized 
crime nowadays are:
– mafia (cosa nostra) in the usa;
– mexican-Guatemalan drug cartels;
– columbian cartels;
– italian mafia;
– russian mafia;
– kurdish-turkish groups;
– chinese triads;
– Japanese yakuza;
– Jamaican groups;
– nigerian groups.
there are also other groups that are gaining power 
and influence:
– albanian and kosovo mafia;

– south african groups;
– Brazilian groups;
– Dominican groups.
the profits of the mafia in the usa alone make it 
the 20th richest organization in the world! there are 
8,000 groups of organized crime in russia which 
have 100,000 members, operating at home and in 
other 29 countries.

enormous financial means enable organized 
crime to buy know-how and technologies, thus 
creating new opportunities for criminal activities 
and profit. according to europol, smaller, more 
flexible and sometimes ad-hoc networks are 
nowadays replacing big criminal organizations. 
nevertheless, such organized crime networks 
are well protected by cooperating lawyers, 
accountants and economists who are paid to 
make the activities of the organizations virtually 
unassailable. Decentralized groups very often, 
apart from criminal activity, conduct some legal 
activities to cover up those illegal practices (it is 
typical of the russian mafia and Japanese yakuza).

there is no evidence yet that the influence of 
organized crime is on the decline. on the contrary, 
the growing assets of organized crime, the millions 
of orphaned children who have lost their parents 
to aiDs and generations of children brought up 
on violence and criminal behavior shown daily on 
television and other media, provide a source of 
potential members of this global business.

Both the international monetary fund and the 
World Bank identically estimate that a sum equal to 
3–5% of world economic product and originating 
in the activities of organized crime is “laundered” 
every year. With the world economic product of 
us $70,000 billion, it represents us $2,100–3,500 
billion. the figures might be even underestimated, 
as it is not always necessary to “launder” all the 
income of organized crime.

organized crime, as well as terrorism, is starting 
to be regarded by the united states as a threat 
to public safety. 200,000 people in the usa are 
estimated to live in conditions of slavery. Half 
of the 17,500 foreigners smuggled illegally into 
the country every year are exploited in the sex 
industry. When organized crime is mentioned, 
most people think of drug trafficking in particular. 
it is an evil generating enormous profits but at the 
same time ruining an enormous number of lives – 
of drug addicts.81

the un office on Drugs and crime states that 
200 million people, or 5% of the global population 
aged 15–64, have used illegal drugs at least once 
in the last 12 months (World Drug report, 2006).

the unoDc has stated three major priorities in 
the fight against drugs:
– fast-growing production of heroin in 

afghanistan;
– growing cocaine consumption in europe;
– growing global hashish consumption.
Heroin comes mostly from afghanistan. cultivation 
of the poppy for opium production is increasing, 
in 2006 alone production rose by 59%. 6,100 tons 
of opium was harvested, from which 610 tons 
of heroin worth us $3 billion was produced. it 
represents 92% of the world market. thus, opium 

Photo 37: Poverty often breeds crime 
(poor  rural Mexico) (source:	the	author)

Anyone who has experienced the power 
and full license to inflict the greatest 
humiliation upon another creature will 
automatically lose the mastery of his own 
sensations. Tyranny is a habit; it may 
develop and it does develop into a disease. 
I maintain that the very best of men may 
be coarsened and hardened into a brute by 
habit. Blood and power intoxicate… 
The man and the citizen is lost forever in 
the tyrant, and the return to human dignity, 
to repentance and regeneration becomes 
almost impossible.

Fyodor	Mikhaylovich	Dostoyevsky

Smaller, more flexible and sometimes ad-
hoc networks are nowadays replacing big 
criminal organizations.
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trafficking represents a significant part of the GDp 
of afghanistan.

the governor of Helmand province (where the 
value of drug production reaches us $1 billion) 
allegedly asked drug bosses to invest the money 
from their business at home, in their province  
(a supreme example of the penetration of 
organized crime into public administration). 
there is speculation that in one afghan province 
the drug business is run directly by the local police 
chiefs. in contrast, in the province of nangarhar 
the local governor began to fight against drug 
production, which supposedly dropped by 90% 
(Glenn, Gordon, 2007). 

cocaine is obtained from the coca plant that 
grows in mountainous and difficult to access 
regions of south america. 90% of the cocaine 
produced in south america (i.e. 590 tons of the 
estimated 655 tons) is smuggled by sea, especially 
through the caribbean area and the Gulf of 
mexico.82 there are 20 million drug addicts in the 
usa (7% of the population!), of whom 5 million are 
addicted to cocaine. in europe the consumption 
of cocaine has reached an alarming level in italy, 
spain and Great Britain.

at the beginning of the 21st century the usa 
launched a plan called “colombia” that was 
supposed to restrict the import of cocaine into the 
country. During 2006, 214,000 hectares of coca and 
poppies were destroyed and 170 tons of cocaine 
were confiscated in colombia. as a result, the 
centre of coca cultivation and production moved 
(perhaps temporarily) to peru. the colombia plan 
lasted six years and cost almost us $5 billion. in 
spite of this, the availability, price and quality of 
the cocaine imported to the usa did not change. 

Hashish, unlike the two drugs mentioned above, 
is a soft drug made from the cannabis sativa plant. 
moroccan hashish is the most common type on 
the market, but its quality is not as high as that of 
afghan or nepalese hashish. Hashish trafficking in 
morocco (and most likely also in asia) is a source of 
income for terrorist groups.

a big problem is the fact that 4 million poor 
country people (farmers) in developing countries 
are dependent on the income from the cultivation 
of prohibited drugs.

one of the four most significant international 
organized crime activities is human trafficking 
(along with the forgery of money, drug trafficking 
and trafficking in products related to nature 
conservation).

600,000 to 800,000 people are trafficked 
across borders each year. many of them end up 
in conditions of real slavery, for instance, in the 
sex industry. in cambodia, for example, there are 

75,000 prostitutes under 16 and unicef estimates 
that the illegal sex trade there amounts to us $500 
million per year. about 160,000 nepalese women 
work in indian brothels. Brazil is the biggest 
exporter of women in south america as 70,000 
Brazilian women work as prostitutes abroad. it is 
estimated that there are 30,000–50,000 “sexual 
slaves” in the usa.

also trafficking in children takes place primarily 
for child pornography. Within the last three years 
the number of websites with child pornography 
has quadrupled. the rehabilitation of the child 
victims of pornography is extremely difficult, 
sometimes impossible. children are very often 
seriously emotionally affected and thousands 
of kilometers away from their homes. the 
international labour organization (ilo) estimates 
that one third of all trafficked children and women 
come from West and central africa. 25% of french 
prostitutes are estimated to be of african origin.

a new form of crime is the trade involving 
human organs for transplantation. two thirds out 
of 4,500 indian kidneys for transplantation come 
from poor people. rich Japanese and chinese 
people receive transplanted kidneys and livers 
from executed chinese prisoners or from those 
who suffer from material deprivation and are in 
need of money.

However, trade does not involve only humans 
but also (among other things) light arms. 60% 
of the world trade in light arms is legal but even 
legally exported arms often end up via middlemen 
in the wrong hands. it then “fuels” conflicts that 
cause suffering to millions of people, especially 
in africa. according to the Worldwatch institute 
(2005) conflicts over diamond control, tropical 
wood and other natural resources have killed 
or made homeless 20 million people in the last 
decade.

the theft of intellectual property (e.g. software) 
represents another fast-growing problem. 35% 
of software is estimated to be illegal copies, with 
damage exceeding us $40 billion a year. russia 
and china are the main culprits, although the trade 
has slightly declined in recent years. However, 
it still holds true that in the future computer 
communication and the production of synthetic 
psychotropic drugs will be the most attractive field 
for organized crime.

even though globally marginal, on a regional 
level pirate attacks at sea pose a serious threat. 
in 2006, the international maritime organization 
registered 241 pirate attacks and armed boardings 
on sea vessels. in 2008, pirates near the somali 
coast alone extorted ransom of more than us $30 
million.

Opium trafficking represents a significant 
part of the GDP of Afghanistan.

A big problem is the fact that 4 million 
poor countr y people (farmers) in 
developing countries are dependent 
on the income from the cultivation of 
prohibited drugs.

Rich Japanese and Chinese people receive 
transplanted kidneys and livers from 
executed Chinese prisoners.

80	 	Nevertheless,	the	drug	trafficking	and	arms	trafficking	figures	are	probably	undervalued.
81	 1.5	million	people	are	imprisoned	for	drug	abuse	in	the	USA	alone	each	year.	60%	of	the	prisoners	in	the	federal	prisons	have	been	sentenced	for	drugs.
82	 The	largest	drug	transshipment	center	of	the	Caribbean	is	Haiti,	the	poorest	country	in	the	Western	hemisphere.	Another	gateway	for	drugs	trafficked	to	the	United	

States	is	Mexico.
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Infobox: When civil rights protect criminals
Piracy has expanded in recent years primarily in the Horn of Africa and the international community does not know 
how to deal with it. Several thousand Somali pirates in small boats and with light weapons threaten all the vessels 
passing through the Suez Canal (most tankers prefer to navigate all the way around Africa, making the voyage two 
weeks longer and consequently US $300–400 thousand more expensive). 

As yet, with the honorable exception of the Indians and the French, nobody has resorted to violence against the 
pirates. The British Foreign Office has advised the Royal Navy not to detain pirates of certain nationalities (including 
Somali), as they might later ask for asylum in Britain under human rights laws. 

The problem thus does not lie in the reluctance or inability of the naval forces. The cause is not even the ocean’s 
vastness. The naval forces have surveillance satellites, maritime patrol aircraft and warships with powerful radars 
and effective weapons. 

The problem is international law and the human rights legislation brought into effect in recent decades, which 
have made the traditional means of dealing with piracy impossible to apply. For example, the UN Convention on 
the Law of the Sea requires a warship to send a boarding party led by an officer onto any suspected pirate craft to 
confirm its criminal intentions. Until this has been done, the warship cannot open fire. Members of such a boarding 
party are colloquially called “hostages”.

Back in the early 18th century, when the navies of the major European powers eradicated pirates from the 
Caribbean, there was no such nonsense. Pirates were clearly defined “enemies of humankind” and there existed the 
right of “universal jurisdiction” against them. Although we are not living in the 18th century any more, a UN Security 
Council resolution declaring universal jurisdiction would change the situation.

Suppose that such a resolution were adopted and it declared that any non-military vessel with an armed crew 
aboard 500 km (300 mi) off the Somali coast would be subject to arrest. If the pirates did not submit when challenged, 
they would be sunk without further delay. It would be enough to do that a few times, and the pirate threat would fade 
away very fast (DYER, Gwynne (2008). Pirates of the Horn. Lidové noviny, 3 December).

in some cases administrative officers or even 
the whole state profit substantially from organized 
crime. a large percentage of government officials 
may be engaged in drug trafficking in afghanistan. 
the north korean government obtains us $500 
million – 1 billion from criminal activities each year. 
protected by its sovereignty and an enormous 
arsenal of weapons (including nuclear), it is 
virtually unpunishable (Glenn, Gordon, florescu, 
2007).

How shall we then fight against organized crime, 
the main sponsor of terrorism? so far,there is no 
effective strategy. Jerome c. Glenn, the millenium 
project director, is of the opinion that we need 
an integrated and well-coordinated system that 
would be able to identify the most important 
criminals by the amount of money “laundered”. 
legal documents for the identification and seizure 
of property should be prepared at the same time. 
Bank accounts should be “frozen” at once. this 
system would locate the present whereabouts 

of the suspect, direct local authorities to arrest 
them and send the case directly to court. When 
everything was ready, the above mentioned steps 
would be taken at the same time, in a co-ordinated 
way. However, that would presume good 
international cooperation. after the initial funding 
of the system by governments or international 
organizations (un), further financial means would 
be obtained from the confiscated property of the 
criminals.

even if  such approach is successfully 
implemented, the fight with organized crime will 
be long, expensive, dangerous and exhausting. 
nevertheless, there is still hope that, as slavery 
was finally abolished and is socially unacceptable 
nowadays, even the power of organized crime 
and terrorism might be one day at least radically 
limited, if not completely destroyed. 

In 2008, pirates near the Somali coast 
alone extorted ransom of more than US 
$30 million.
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2.8.1.3 human Rights
Thousands of times politicians may repeat 
at all international forums that the basis 
of a new world order must be a general re-
spect for human rights – it is no use unless 
this imperative grows from the respect for 
the miracle of human life, the miracle of the 
universe, the miracle of nature, the miracle 
of our own existence. To have a real respect  
for ourselves  and our neighbor – and thus 
respect their right also  – is only possible 
for a person who bows before the authority 
of the universal order and the authority of 
creation and who is capable of cherishing 
the right to be both its part and participant. 

Václav	Havel

83	 Adopted	by	the	UN	General	Assembly	on	10	December,	1948.

Human rights violation is also a kind of violence. it 
is not as visible and drastic as open war, however, 
it is unfortunately very widespread.

Human rights stand for the fundamental rights 
and freedoms all human beings are entitled 
to. their origins go back to the magna carta of 
1215, when the British aristocracy succeeded in 
obtaining certain guarantees to limit the king‘s 
powers.

in the wake of the second World War the 
universal Declaration of Human rights83 was 
adopted, proclaiming all human beings to be 
free and equal without distinction of race, sex, 

nationality, and religion. the Declaration is not 
legally binding. there are countries that refuse 
to adopt the Declaration and the principles 
confirmed in it.

By contrast, new initiatives are emerging that 
fight, for example, for children´s rights, the rights 
of future generations, the right of access to clean 
water, the rights of animals, etc. (see the infobox 
about the earth charter). last but not least, many 
people highlight the fact that human rights and 
freedoms need to be balanced by responsibility to 
prevent freedom from becoming anarchy.

Infobox: the earth charter 
In 1992, an attempt to adopt a “planetwide charter”, the Earth Charter, was made at the UN Conference on 
Environment and Development in Rio de Janeiro. However, for the lack of political will only the Rio Declaration was 
adopted which was not legally binding. The international non-governmental organization, the Earth Council, was 
subsequently established which for several years formulated and promoted a new version of the Earth Charter, pre-
sented at the 2002 World Summit on Sustainable Development in Johannesburg. The document was not adopted there 
either which is bad news for the promotion of sustainable development. Nevertheless, sooner or later, the document, 
albeit modified once again, is expected to be adopted, as a planetwide charter is necessary at a time of globalization 
to know how to react to new global challenges. The Earth Charter is actually a declaration of fundamental principles 
for building a just, sustainable, and peaceful global society in the 21st century. It contains a preamble, sixteen main 
principles, many supporting principles (explaining and analyzing the ideas of the main principles), and a conclusion. 
The principles are divided into four sections. The Earth Charter, whether adopted by the members of the UN in the 
near future or not, may serve as a source of inspiration and a catalyst for a peace dialogue between various cultures 
and religions when talking about common values and global ethics. The following text represents a summary of the 
fundamental ideas included in the Earth Charter: 

We stand at a critical moment in Earth‘s history, a time when humanity must choose its future. As the world 
becomes increasingly interdependent and fragile, the future at once holds great peril and great promise. To move 
forward we must recognize that in the midst of a magnificent diversity of cultures and life forms we are one human 
family and one Earth community with a common destiny.

Humanity is part of a vast evolving universe. Earth, our home, is alive with a unique community of life. The forces 
of nature make our existence a demanding and uncertain adventure, but Earth has also provided all the conditions 
essential to life‘s evolution. The global environment with its finite resources is a common concern of all peoples.

The dominant patterns of production and consumption are causing environmental devastation, the depletion of 
resources, and a massive extinction of species. The benefits of development are not shared equitably and the gap 
between rich and poor is widening. Injustice, poverty, ignorance, and violent conflict are the cause of great suffering. 
These trends are perilous – but not inevitable.

The choice is ours: form a global partnership to care for Earth and one another or risk the destruction of ourselves 
and the diversity of life. We have the knowledge and technology to provide for all and to reduce our impacts on the 
environment.

We are at once citizens of different nations and of one world in which the local and global are linked. Everyone 
shares responsibility for the present and future well-being of the human family and the larger living world. The spirit 
of human solidarity and kinship with all life is strengthened when we will live with reverence for the mystery of being, 
gratitude for the gift of life, and humility regarding the human place in nature. We urgently need a shared vision of 
basic values to provide an ethical foundation for the emerging world community. Therefore, together in hope we af-
firm the following interdependent principles for a sustainable way of life as a common standard by which the conduct 
of all individuals, organizations, businesses, governments, and transnational institutions is to be guided and assessed.
I. Respect and care for the community of life
1. Respect Earth and life in all its diversity.
2. Care for the community of life with understanding, compassion, and love.
3. Build democratic societies that are just, participatory, sustainable, and peaceful.
4. Secure Earth‘s bounty and beauty for present and future generations.
II. Ecological integrity
5. Protect and restore the integrity of Earth‘s ecological systems, with special concern for biological diversity and 

the natural processes that sustain life.
6. Prevent harm as the best method of environmental protection and, when knowledge is limited, apply a precau-

tionary approach.

Many people highlight the fact that 
human rights and freedoms need to be 
balanced by responsibility to prevent 
freedom from becoming anarchy.

The choice is ours: form a global 
partnership to care for Earth and one 
another or risk the destruction of ourselves 
and the diversity of life. 

We urgently need a shared vision of basic 
values to provide an ethical foundation for 
the emerging world community.
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7. Adopt patterns of production, consumption, and reproduction that safeguard Earth‘s regenerative capacities, 
human rights, and community well-being.

8. Advance the study of ecological sustainability and promote the open exchange and wide application of the 
knowledge acquired.

III. Social and economic justice
9. Eradicate poverty as an ethical, social, and environmental imperative.
10. Ensure that economic activities and institutions at all levels promote human development in an equitable and 

sustainable manner.
11. Affirm gender equality and equity as prerequisites to sustainable development and ensure universal access to 

education, health care, and economic opportunity.
12. Uphold the right of all, without discrimination, to a natural and social environment supportive of human dignity, 

bodily health, and spiritual well-being, with special attention to the rights of indigenous peoples and minorities.
IV. Democracy, nonviolence, and peace
13. Strengthen democratic institutions at all levels, and provide transparency and accountability in governance, 

inclusive participation in decision making, and access to justice.
14. Integrate into formal education and life-long learning the knowledge, values, and skills needed for a sustainable 

way of life.
15. Treat all living beings with respect and consideration.
16. Promote a culture of tolerance, nonviolence, and peace.

We must imaginatively develop and apply the vision of a sustainable way of life locally, nationally, regionally, and 
globally. Our cultural diversity is a precious heritage and different cultures will find their own distinctive ways to 
realize the vision.

We must find ways to harmonize diversity with unity, the exercise of freedom with the common good, short-term 
objectives with long-term goals. The arts, sciences, religions, educational institutions, media, businesses, nongover-
nmental organizations, and governments are all called to offer creative leadership.

Let ours be a time remembered for the awakening of a new reverence for life, the firm resolve to achieve sustaina-
bility, the quickening of the struggle for justice and peace, and the joyful celebration of life.

(THE EARTH CHARTER INITIATIVE (2000). The Earth Charter. [online]. Last accessed 4 December 2010 at:  
www.earthcharter.org)

Photo 38: Picture of Mao in Tiananmen 
Square, where in 1989, student demonstrati-
ons were bloodily suppressed 
(source:	the	author)

Human rights prosper most in democratic 
countries. Democracy may be defined as the 
relationship between responsible citizens and 
government, which supports the participation of 
the citizens in the political process and guarantees 
fundamental rights.84 according to the non-
governmental organization freedom House, since 
1976 the number of free countries, with 46% of the 
world population living in them, has risen from 46 

to 90. the report of the millennium project, “state 
of the future 2007” (Glenn and Gordon, 2007), 
points out that democratic countries usually do 
not fight with each other, and humanitarian crises 
occur more frequently in authoritarian regimes. 
that is why this democratization trend should lead 
to the promotion of world peace.

the number of partly free countries has 
risen from 49 to 59 in the last three decades. 
nevertheless, 2.4 billion people from 45 countries 
live under an authoritarian regime, and as many 
as 5.4 billion people have no access to free news 
media (the reasons for limited access to free news 
media might also be economical, not just political).

freedom of the press is a fundamental feature 
of democracy. the press and other mass media 
have a vital function in informing and educating 
the public without being intimidated or censored. 
according to freedom House, recent years have 
seen a decline in the freedom of the press primarily 
in asia, in the countries of the former soviet union, 
in latin america and, to some extent, in africa. 
some states try especially hard to restrict free 
access to the internet and the websites containing 
alternative political opinions and comments.

out of 195 evaluated countries and territories, 
74 were ranked as free, having censorship-free 
access to information (18% of the inhabitants), 58 
partly free (39%) and 63 not free (43%).

Without reducing social inequality and 
supporting a strong middle class, democracy and 
stability will always be in danger. people then may 
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express their frustration by voting for populist 
politicians in the hope that they will strengthen 
the national identity or improve the standard of 
living. an educated middle class is essential for 
responsible and well-informed politics.

e-Government is  a rapidly expanding 
phenomenon reinforcing democracy. the internet 
enables ordinary citizens to have direct access 
to legislators and gives them the possibility of 
developing and formulating sound opinions and 
stances. on the other hand, all information is 
subject to misuse, and it is also difficult to avoid 
information congestion. mobile phones and the 
internet also enhance electoral turnout, especially 
in rural areas.

Google is building up the infinite library which 
will enable all the people of the world to have 
direct access to the literature that is “hidden” in 
hard-to-get-at libraries. it is digitizing millions of 
books and making them available on the internet.

multinational corporations that work with 
information technologies should support the 
freedom of information and the freedom of access 
to the internet. However, amnesty international 
examined the role of yahoo!, microsoft, and Google 
in china and revealed that all three companies 
in different ways participate in the government 
censorship.

the countries with the most repressive regimes 
include north korea, Burma, Zimbabwe, somalia, 
eritrea, and iran. some authoritarian regimes, 
especially china, russia, north korea, iran, egypt, 
Zimbabwe, azerbaijan, Belarus, kazakhstan, and 
venezuela, have adopted measures to suppress 
non-governmental organizations, restricted the 
freedom of assembly or the freedom of the press. 
regionally, the negative trend was observed 
mainly in the asia-pacific region and in most 
countries of the former soviet union.

according to the international labour 
organization (ilo), 75% of workers and their 
families live in a state of lack of economic security, 
creating thus “a world full of anger and tension”. 
this situation is not only in developing countries 
but also in the economically most developed 
countries. for example, Wal-mart, the world‘s 
biggest company and the largest private employer 
in the usa, imposes measures against labor 
unions, suppressing the rights of its more than  
1.3 million employees.

200 million people worldwide (3% of the world’s 
population) live outside their country of birth. 
the number of refugees is currently estimated at 
14 million people and the number of internally 
displaced persons at 24 million. most of them are 
in asia and africa.

it is estimated that one billion people will 
be forced to migrate within the next 50 years, 
mainly due to environmental conditions. most 

of them will be from the poorest countries, from 
the sub-saharan belt, southern asia and the near 
east. as estimated in a report of the christian aid 
organization, in 2007 there were 25 million people 
displaced worldwide as a result of armed conflict 
or human rights abuses, 25 million displaced by 
natural disasters and 105 million people displaced 
as a result of large development projects. 8.5 
million of these people are recorded as refugees. 
the intergovernmental panel on climate change 
(ipcc) estimates that in 2080 1.1–3.2 billion people 
will live in areas with water shortages.

the un trafficking in persons protocol, which 
was adopted in 2003, describes human trafficking 
as a criminal offense. it was ratified by 110 
countries. However, many forms resembling 
slavery persist, including forced labor, child labor, 
and slavery on ritual or religious grounds. the 
world now faces a new form of slavery – human 
trafficking.

the organization free the slaves states that 
up to 27 million people are subjected to forced 
labor. the international labour organization (ilo) 
estimates this figure to be 12.3 million. 87% of 
these modern slavery victims are sexually abused. 

Human trafficking affects most countries in the 
world. people are smuggled from 127 countries, 
through 98 transit countries, to 137 destination 
countries.85 asia, latin america, the caribbean and 
sub-saharan africa have the highest incidence of 
forced labor in terms of population. people are 
mainly smuggled from thailand, china, nigeria, 
albania, Bulgaria, Belarus, moldova, and ukraine. 
the target countries most often include thailand, 
Japan, israel, Belgium, the netherlands, Germany, 
italy, turkey, and the united states.

Violence gives rise to chaos, which compels 
repression. This breeds hatred and therefore 
even more severe repressions. That is how 
fascist systems spring up.

Abbé	Pierre

84	 According	to	the	UN,	democracy	is	a	universal	value	based	on	the	freely	expressed	will	of	the	people	to	determine	their	own	political,	economic	and	cultural	
systems	(http://www.un.org/summit2005).	The	basic	principles	of	democracy	–	equality,	transparency,	accountability,	and	freedom	of	thought	and	expression	
are	universal.	The	non-governmental	organization	Freedom	House	ranks	freedom	of	speech	and	religion,	freedom	of	association,	the	rule	of	law	and	civil	rights	
among	the	main	civil	liberties.	Political	rights	are	evaluated	on	the	basis	of	the	conduct	of	elections	in	the	country,	political	pluralism	and	participation,	and	the	
functioning	of	the	government.

85	 One	country	may	belong	to	more	categories	at	the	same	time.

200 million people worldwide (3% of 
the world’s population) live outside their 
country of birth. 

One billion people will be forced to 
migrate within the next 50 years, mainly 
due to environmental conditions. Most of 
them will be from the poorest countries, 
from the sub-Saharan belt, Southern Asia 
and the Near East. 

Fig. 39: Robben Island – Nelson Mandela 
spent two decades here in prison 
(source:	the	author)
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Infobox: Child soldiers
In response to the mass killing during the First World War, Winston Churchill said: “When all was over, torture and 
cannibalism were the only two expedients that the civilized, scientific, Christian states had been able to deny them-
selves: and these were of doubtful utility”.

Nearly a whole century has passed and we are not much further forward. Cannibalism does not occur in war, yet 
torture does. First and foremost, the evil of many wars and other armed conflicts of the modern era is the use, or 
rather abuse of children in these conflicts. 

They both participate in direct combat and perform a variety of ancillary tasks such as patrolling, scouting, etc. 
According to the UNICEF definition from 1997, a child soldier is any child under 18 years of age who is part of any 

kind of regular or irregular armed force or armed group in any capacity, including, but not limited to: cooks, porters, 
messengers, and anyone accompanying such groups other than family members. It includes also girls recruited for 
sexual purposes and/or forced marriage. The definition, therefore, does not only refer to a child who is carrying or 
has carried weapons.

Armed conflicts are usually long-lasting. Commanders of fighting units, therefore, replenish their ranks with new 
recruits, which are often children in developing countries. Younger children are usually mentally and emotionally 
immature, do not have well-developed moral values, therefore they are easily manipulated. They are courageous 
and fast at acquiring fighting skills. They also require less food and pay, taking the fight as a game. It is hard for the 
enemy (adult soldiers) to fight with children and kill them (Ropková, 2008).

There are several ways of recruiting children. The Save the Children organization (www.savethechildren.net/arc/
files/c_childsol.pdf) distinguishes between voluntary, compulsory, and forced recruitment. These might be further 
divided into recruitment performed by the armed forces of a state or by armed non-governmental groups:

Photo 40: Hawaii – statue of an indigenous 
inhabitant in chains	(source:	the	author)

the situation of indigenous people has 
improved over the past few decades, nevertheless, 
with still a low participation in political decision-
making, this group of people has made little 
economic and social progress. compared to the 
rest of the population, they suffer higher levels of 
poverty, lower education and a higher incidence 
of discrimination.

Half a billion handicapped people 
around the world have poor access to job 
opportunities. 

In present-day Africa, child soldiers are 
found primarily in the troops of the 
warlords, who do not fight for national or 
religious reasons, but purely for economic 
gain.

the rights of indigenous people have become 
a “hot topic” in the context of climate change that 
will dramatically endanger their homes and way 
of life. some indigenous people will have to leave 
their homes, thus losing their national identity and 
sovereignty.

there are sti l l  serious problems with 
discrimination against the handicapped, 
homosexuals, the old, and the sick. Half a billion 
handicapped people around the world have poor 
access to job opportunities. the international 
labour organization states that the efforts to 
adopt anti-discrimination measures have been 
globally increasing. recently, for example, several 
sub-saharan countries have enacted laws to 
protect Hiv positive workers. in the european 
union, discrimination on the grounds of race, 
religion or belief, age, physical handicap, or sexual 
orientation is illegal.

the 20th century saw considerable progress in 
the status of women and their rights. However, 
the situation is not ideal. Human trafficking, 
which concerns more than 12 million people, is 
80% trafficking in women and young girls, most 
of whom are forced into prostitution and 20% 
trafficking in men, with half of them under 18, who 
are subjected to forced labor. 

the rights most violated are children´s rights, 
especially in war zones. there are about 300,000 
child soldiers around the world nowadays. it is 
estimated that one third of victims who were 
killed or wounded during fighting in somalia were 
children. in present-day africa, child soldiers are 
found primarily in the troops of the warlords, who 
do not fight for national or religious reasons, but 
purely for economic gain.
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Compulsory recruitment: conscription and its extent are prescribed by the state, which, however, has to comply 
with the statutory minimum age.

Forced recruitment: this is carried out by armed forces, which face a shortage of fighters and on that account 
forcibly recruit men and children able to fight. Recruitment in rural areas may include sometimes a more extreme 
form of intimidation, threats, looting, plundering villages, and killing civilians.

Voluntary recruitment: a whole range of motives may cause a child to voluntarily join armed forces or groups. 
These are especially poverty, poor access to education, and a lack of employment opportunities. If the family has 
insufficient income and without any other possibility for the child to earn money, the only solution for them is 
often to join the military forces. They usually get regular (albeit small) pay, food, shelter, clothing, and medication 
if necessary. Moreover, in some cultures carrying weapons is seen as a sign of manliness. Even children may fight 
voluntarily if they believe in the cause for which they are fighting (e.g. for religious, ethnic, or political freedom).

The Save the Children Organization identifies four main groups of children that are particularly vulnerable to 
military recruitment:

children living apart from their families or unaccompanied children;
children neglected for social or economic reasons;
children from minority groups;
children living near conflict areas.
Up to 40% of child soldiers are girls who serve military commanders as wives or maids in their homes. Most of them 

are sexually abused. The girls usually spend more time in captivity than boys, primarily due to unwanted pregnancies 
and the subsequent care for the children.

After release or escape, most children are for a long time both physically and psychologically traumatized. Cases 
when the family or community refuses to take them back are no exception. That is why various non-governmental 
organizations in their centers try to help the former child soldiers in the process of disarmament, demobilization, 
and reintegration (the return of children into the mainstream of society).

In recent years, children have been abused by government or irregular troops and armed groups especially in 
the Democratic Republic of Congo, Myanmar (formerly Burma), and Burundi.86 In the past decade, more than two 
million children have been killed in conflicts, 4 – 5 million children have been maimed, a million children have been 
orphaned or separated from their parents, and more than 10 million children have been psychologically traumatized 
(Ropková, 2008).

Despite the frustrations because of frequent 
fraudulent elections, corruption, and irresponsible 
political leaders, africans strongly support 
democracy. according to the “afrobarometer” 
poll, which took place in 18 african countries, 
62% of people prefer a democratic form of 
government to any other form. only 9% stated 
that an undemocratic form of government may be 
better (http://www.worldpublicopinion.org). most 
africans, however, do not have confidence in their 
current government officials.

the situation is critical in sudan‘s Darfur region 
where more than 200,000 people have been killed 
and at least two million people since 2003 have 
been forced to flee their homes. the humanitarian 
crisis, persistent tribal clashes, and unrest in the 
refugee camps are the main factors why the 
situation cannot be resolved.

in Zimbabwe, the government repression 
against political opponents greatly increased 
under mugabe´s government. in may 2007, the pan 
african parliament (pap) voted 149 to 20 to send a 
special mission to Zimbabwe immediately to probe 
escalating human rights abuses. nevertheless, 
just a few days later the pap changed its decision, 
postponing the dispatch of the mission.

86	 Furthermore,	for	example,	in	Colombia,	India,	Indonesia,	Nepal,	Uganda,	Sri	Lanka,	Liberia,	the	Philippines,	and	Libya.

there is a clear correlation between corruption 
and poverty ( transparency international, 
corruption perceptions index, 2009). the greatest 
corruption and poverty occur in countries known 
as “failed states”, such as Haiti, Guinea, iraq, and 
Burma. at the other end of the scale, the countries 
with the lowest levels of corruption are finland, 
iceland, and new Zealand.

as for bribes, the worst situation is in india and 
russia (transparency international, Bribe payers 
index, 2009). in particular, companies from asia 
are characterized by not complying with domestic 
anti-corruption standards when trading abroad. 
they are from singapore, Hong kong and taiwan.

Regional aspects of human rights
When thinking about the political and economic 
future of the continent, it must be taken into 
account that africa is still a tribal society. tribal 
society may survive in africa for many more 
decades or centuries. as long as there are several 
official languages in one state, tribal authoritarian 
regimes are very likely to persist. 

the stability of national governments and the 
development of democracy in africa are especially 
threatened by the low quality of governance, 
brutal dictators, tensions between tribes, territorial 
disputes, poverty, Hiv/aiDs, and groups of anti-
government rebels or tribal warlords.

As for bribes, the worst situation is in India 
and Russia (Transparency International, 
Bribe Payers Index, 2009). In particular, 
companies from Asia are characterized 
by not complying with domestic anti-
corruption standards when trading 
abroad. 

When thinking about the political and 
economic future of the continent, it must 
be taken into account that Africa is still a 
tribal society. 

China executes more people than the rest 
of the world put together.
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Half of the people living in conditions which 
are not free are in one country, i.e. china. the 
international labour organization estimates that 
the highest number of people forced to work, 
almost 10 million, are in the asian region.

Despite the great economic growth, the 
situation is bad in china regarding democracy, 
social justice, and human rights. corruption, 
environmental pollution, land confiscation, and 
arbitrary charges and taxes lead in rural areas to a 
vast number of violent incidents. income inequality 
between the urban and rural populations achieves 
a ratio of almost 4:1.

china executes more people than the rest of 
the world put together. according to amnesty 
international it is 8,000 people a year. the number 
of countries using the death penalty has fallen over 
the last decade from 40 to 25. the united states 
is one of only five democratic countries that still 
implement the death penalty.

it may not be realistic to promote in china 
the introduction of all democratic ideas and 
institutions as we know them in the West. 

traditional culture rooted in the minds of people 
cannot suddenly change and genuine democracy 
involves not only political institutions, but also 
and above all a way of thinking. Democracy is 
something that must be accepted and practiced 
by the people, it cannot just be enforced by laws, 
but even in china some hopeful signs of the 
development of civil society can be seen. there 
are 315,000 non-governmental organizations in 
which more than 3 million people87 are engaged. 
the following decade, however, could witness 
a considerable increase in their members in 
connection with the gradual relaxation of the rigid 
authoritarian regime. 

the indian economy is growing very fast, 
leaving, however, hundreds of millions of people 
on the fringes of society. the upper and middle 
classes focus on their profits without regard to the 
situation of the poor. this can have devastating 
effects on society. the indian economy grows by 

7% annually, but 26% of citizens live below the 
poverty line. there is no public health system and 
quality education for poor children. millions of 
these children are forced to work from childhood.

in Japan, democracy has already existed for 
over half a century, but it was implanted from the 
outside, after the second World War. therefore, 
it is an artificial phenomenon there and many 
Japanese are likely to be indifferent to it. 

in central asia, the gap between the rich and the 
poor has been widened especially by demographic 
trends88 and corruption. corruption is also 
a major obstacle to democratic development there. 
Despite high economic growth, wealth and power 
are concentrated in the hands of a few family clans 
while the number of unemployed and poorly 
educated people is rapidly growing. according 
to freedom House, as far as democracy is 
concerned, two of the eight worst-rated countries 
are in central asia. these are turkmenistan and 
uzbekistan. Genuine democracy requires freedom 
of the press and good access to information, 
freedom of expression and freedom of assembly. 
these are all very weak in central asia.

out of 18 countries in the near east and north 
africa, only one country (israel) is evaluated to 
be free, six countries are partly free and 11 not 
free. out of 155 journalists and media employees 
who lost their lives in 2006, 73 were killed in the 
near east.89 reporters without Borders call iraq 
and the whole of the near east the “graveyard of 
freedom”. religious leaders clearly bear their share 
of responsibility for this situation. for example, as 
the polish journalist adam michnik states, salman 
rushdie was condemned to death by islamic 
leaders, however, nothing like that has happened 
to terrorists.

the most dangerous place is iraq. from the 
invasion in 2003 until middle 2007, 200 journalists 
were killed there. un secretary General Ban ki-
moon says that “attacks on freedom of the press 
are also attacks against international law, against 
humanity and against freedom itself” (Glenn and 
Gordon, 2007).

the 2006 arab Human Development report 
(unDp) states that freedom in arab countries is 
threatened by two kinds of power:
– the power of undemocratic regimes;
– the power of traditional tribal society, often 

under the guise of religion.
seven million illegal immigrants are estimated 
to be living in europe, with an annual increase 
of half a million. the growing community of 
muslim immigrants and their unwillingness to 
integrate creates tension in society. through these 
communities there lies a danger of the expansion 
of muslim fundamentalism, which threatens the 
very foundations of democracy. the fact that the 
terrorists who carried out the attacks of september 
11th, 2001, had lived for several years in democratic 
countries is a reminder that democratic states must 
be very vigilant and prepared to protect their civil 
liberties. Democracy is a culture that not all people 
of the world have been willing to accept so far.

twenty years ago, fourteen states in latin 
america had a dictatorship, today it is the first 

Photo 41: The Wailing Wall in Jerusalem. 
Israel is the only democratic country in the 
Near East (source:	the	author)

Out of 18 countries in the Near East and 
North Africa, only one country (Israel) 
is evaluated to be free, six countries are 
partly free and 11 not free. 

Seven million illegal immigrants are 
estimated to be living in Europe, with an 
annual increase of half a million.
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developing region in the world which has almost 
rid itself of dictators, with political leaders being 
voted in by means of democratic elections (with 
the exception of cuba and to some extent also 
venezuela). on the other hand, in latin america 
there is the greatest gap between the rich and the 
poor. therefore, social justice and the enforcement 
of land reform should be a political priority, 
otherwise populists inclined to authoritarianism 
will gain strength.

according to the international federation 
of Journalists, in latin america in 2006, 38 
journalists were killed and two others are missing. 
this is the second most dangerous region for 
media professionals in the world. the situation 
is especially bad in mexico, with drug dealers 
responsible for the murders of journalists.

according to the World Bank and unoDc 
“crime, violence, and Development: trends, costs, 
and policy options in the caribbean” (http://www.
unodc.org/pdf/research/cr_and_vio_car_e.pdf ) 
the number of murders in the caribbean is higher 
than anywhere else in the world. the main reason 
is drug trafficking, which not only increases the 
violence, but also undermines the social structure 
of the state.

the un members established a fund to promote 
democracy (un Democracy fund), which began 
operating in 2006 and provides financial and 
technical assistance to countries committed to 
democracy and its strengthening. above all, it 
supports free and fair elections, human rights, 
the development of civil society, free media, and 
the rule of law. it currently backs projects in 110 
countries.

We therefore conclude this chapter by saying 
that the transition to democracy and respect for 
human rights is not an easy matter. the process 
of transition to democracy is uncertain, it can 
be reversed and takes at least a generation to 
develop a culture of democratic thinking. it 
may also have temporary adverse economic 
consequences regarding, for example, exchange 
rates or unemployment. therefore, even dramatic 
democratic changes, such as elections involving 
multiple parties, freedom of the press, a freely 
adopted constitution and other legal actions do 
not necessarily create a culture of democracy.

87	 It	is	about	two	thousandths	of	the	population,	thus,	not	so	staggering	a	number	yet.
88	 The	poor	have	more	children	while	the	rich	typically	have	fewer	children.
89	 According	to	the	International	Federation	of	Journalists,	available	at:	http://www.ifj.org/pdfs/JournalistsKilled2007finalweb.pdf	.
90	 Since	the	Romans	carried	out	a	population	census	in	the	Empire,	the	estimates	should	be	altogether	accurate.
91	 The	UN	maximum	population	estimates	are	11	billion,	minimum	7.9	billion	people.
92	 An	Essay	on	the	Principle	of	Population,	1798.

2.8.2 Population, Migration and human 
settlements 
2.8.2.1 Population trends
throughout human history, around 100 billion 
people have lived on the earth, speaking 7,000 
different languages. 

at the beginning of the neolithic revolution, 
8,000–10,000 years ago, the earth was capable 
of supporting approximately 5 million people 
who lived by hunting and gathering natural 
products. With the agricultural development at 
the beginning of the common era, the population 
reached 200 million.90 after that, it took one and a 
half thousand years before the human population 
doubled to half a billion in 1650. in another two 
centuries, one billion people lived here, and within 
yet another century, in 1950, the population 
reached 2.4 billion.

at present, 7 billion people live on the earth 
and according to the un demographic prognosis, 
there should be 9.3 billion people by 2050.91 after 
that, the population should stabilize, and by the 
second half of the 21st century, it should gradually 
decrease.

the english economist and clergyman, reverend 
thomas robert malthus (1766–1834), noted the 
discrepancy between exponential growth and 
limited resources and in his essay about the 
danger of overpopulation,92 he expressed the 
following idea: the human population does not 
differ from the populations of plants and animals, 
which tend to grow exponentially, while people´s 
ability to provide food grows linearly. unlike other 
living creatures, mankind has freedom of choice 
and can control and voluntarily reduce its own 
population growth. failing that, there will occur 
overpopulation leading to the assertion of external 
constraints, as elsewhere in nature – hunger, 
epidemics and intraspecies conflicts (wars in the 
case of man). 

the idea has been challenged and rejected many 
times before, but the basic discrepancy between 
the existing exponential population growth and 
limited accessible resources is difficult to dispute. 

Unlike other living creatures, mankind 
has freedom of choice and can control 
and voluntarily reduce its own population 
growth. Failing that, there will occur 
overpopulation .
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the estimates of how many people can actually 
live on earth vary substantially, even by several 
orders of magnitude. the most common and quite 
realistic estimates claim that the earth is capable 
of supporting 10–12 billion people (and it is likely 
that we can reach this number in the second half 
of the 21st century).

paul  Duvigneaud (1988)  states  that , 
hypothetically speaking and given the optimal 
management of the ecosystems, the earth could 
support up to 200 billion people. However, he only 
considers the needed quantity of food production 
and does not deal with e.g. intraspecies aggression 
with such a high number of people within a limited 
space. collin clark (in Duvigneaud, 1988) is of the 
view that our planet could realistically support 
up to 140 billion people, if all the available soil 
reached its full potential and humankind switched 
to vegetarianism (which is rather unrealistic to 
expect in the foreseeable future). on a mixed diet, 
given the amount and quality usual in today’s 
developed countries, 70 billion people could, 
according to clark, live on earth.93 in his estimate 
he did not include ocean and sea resources.

on the other hand, occasionally the opinion 
is voiced that the earth is actually already 
overpopulated which thus limits the quality of 
life. for example, the philosopher erazim kohák 
(1993) believes that with today’s population it is 
unrealistic to be able to be in relatively unspoiled 
nature, in the wilderness, which makes our 
perception of the outer world – and therefore the 
quality of life – poorer.

But to consider solely the total number of the 
population is misleading. Without doubt, some 
regions are overpopulated already which creates 
conflicts (rwanda) or at least life in poverty (Haiti). 
in other places, there are relatively few people, the 
limiting factor of a denser population being harsh 
natural conditions (siberia, the canadian arctic). 

the number of inhabitants does not give as 
much evidence of population pressure as does the 
density per square kilometer. european countries 
have high figures of population density, i.e. 100–
300 people per square kilometer. in contrast, most 
developing countries have a lower population 
density – egypt 83 people per km2, Bolivia 9 people 
per km2. Where, then, lies the problem? apart 
from differences in technological advancement, 
it is mostly the percentage of cultivated (arable) 
soil. the density of population in china is 139 per 
km2, but only 15 percent of the soil is cultivated. 
only 2.5 percent of egypt’s soil is cultivated, 
the population density per square kilometer of 
cultivated soil being thus 3,320 people  (in china 
it is 917)! other countries, e.g. the previously 
mentioned Bolivia or, for example, Brazil could 
cultivate more soil relatively easily, but (it would 
be) at the expense of the tropical rain forest, hence 
at the expense of a globally important ecosystem. 
therefore, it is rather misleading to discuss the 
total number of the population and omit regional 
aspects (especially ecological conditions).

in the past, high natality and high mortality 
were usual. people needed to have more children 
because not all of them would survive.94 then the 
situation changed in the developed countries. 
thanks to a better diet, hygiene, and healthcare, 
mortality rates dropped and the lifespan 
lengthened. the birth rate gradually lowered. 
the developing countries are also gradually 

po
pu

la
tio

n 
in

 b
ill

io
ns

10

8

6

4

2

0
2050203020202000198019601950 201019901970 2040

advanced countries

less developed countries

2010 
6.8 billion

Fig. 12: Increase of world population in the 
years 1950–2050	(adapted	from	World	
Resources	Institute,	2005)

Photo 42: Old Taxi Park in Kampala
(source:	the	author)
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experiencing this change, but it is a long-term 
process. mortality has dropped everywhere, 
but natality remains high, especially in the 
least developed countries. the problem is, as 
mohammad nizamuddin, the director of the asia 
and pacific division of the un population fund, 
puts it: “the developed world got rich before it got 
old, while in the third World the population gets 
old before it gets rich”. the situation will be further 
complicated by the insufficiency of resources.

What precisely leads people in the developing 
countries to have more children? above all, it is 
poverty. people in the third World cannot rely 
on social or pension care, they have no health 
insurance. the only “insurance” when old, ill, or 
incapable of working due to sickness is their own 
wider family circle.95 the more children they have, 
the bigger is the chance that somebody will take 
care of them when in need.

sad to say, children are also cheap labor, not 
only in an agricultural context (working in the 
fields with their parents), but also, in the age of 
globalization, in factories where they work in 
inhuman conditions for miserable wages.

an important role is played by cultural and 
religious factors, supported by centuries-old 
tradition. for example, it is well known how 
controversial the use of contraceptives is within 
the christian community. last, but not least, 
an important factor is also the fact that sex is 
one of the few affordable pleasures of the poor 
population in tropical and subtropical regions.96

 every second, 4–5 children (statistically it is 4.4) 
are born worldwide. yearly population growth 
dropped from its top value of 2.04% between 
the years 1965–1970 (when for the population to 
double it took just 34 years), to an estimated 1.17% 
between 2005–2010 (time for the population to 
double – 60 years) and again to a scant 0.36% 
of population growth predicted by the un for 
the years 2045–2050 (time for the population to 
double – 194 years).

the population in the developed countries will 
stay roughly the same – 1.2 billion people. the 
population of the fifty least developed countries 
will, on the other hand, double from 760 million 
people in the year 2015 to 1.7 billion in 2050. the 
number of people in the developing countries 
will increase from 5.4 billion to 8 billion between  
2005–2050.

on a global level, fertility has dropped to 2.55 
children per woman which is a half of the 1950 
value. But in the poorest regions fertility reaches 
5.6 children per woman and 68 out of every 
thousand infants die.

at the end of the 1990s, sixty countries  
(41 developed and 19 less developed) reached a 
level below zero population growth (2.1 children 
per woman).97 By 2015, this number will have 
grown to 87 countries, in which two thirds of the 
world population will live.

Fig. 13: World population growth in the years 
1950 - 2100 (adapted	from	Lean,	
Hinrichsen,	1990)

93	 Here	we	are	dealing	with	an	estimate	three	decades	old,	the	fertile	soil	and	watershed	ecosystem	degradation	has	generally	advanced	since	then.
94	 Even	many	of	our	grandparents	came	from	big	families	with	six	or	more	children.
95	 The	problem	is	that,	as	a	result	of	globalization	and	lifestyle	changes,	the	traditional	family	relations	and	the	support	of	old	people	are	slowly	disappearing.	
96	 The	Catholic	Church	accepts	that	sexual	intercourse,	“procreatio”,	does	not	happen	solely	for	the	purpose	of	conception	but	contains	also	“recreatio”,	the	satisfaction	

of	sexual	needs,	the	expression	and	fulfillment	of	a	mutual	relationship	between	a	man	and	a	woman.	Each	sexual	intercourse	has	to	be,	though,	open	for	“creatio”,	
creation	and	conception.	For	many	Christians,	this	proves	to	be	a	source	of	inner	conflict	(Svoboda	and	Nováček,	2002).	The	Catholic	Church	officially	does	not	
approve	of	the	use	of	contraceptives	(e.g.	condoms),	but	only	approves	of	the	use	of	the	woman’s	fertile	and	infertile	days.	Nevertheless,	many	priests	feel	the	
situation	to	be	hardly	sustainable,	as	one	of	them	very	aptly	put	it:	“You	don’t	want	to	make	love	according	to	the	calendar.”

97	 To	maintain	zero	population	growth,	the	number	of	children	per	woman,	or	rather,	per	couple,	has	to	be	statistically	higher	than	2,	because	not	all	children	will	live	
to	adulthood	and	not	all	of	them	can	or	want	to	have	offspring	of	their	own.

The developed world got rich before 
it got old, while in the Third World the 
population gets old before it gets rich.
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How will this state be accomplished? it is mostly 
connected with the following factors:
– higher income (see infobox “Demographic 

threshold”);
– higher literacy, which in the last 30 years has 

increased from 53% to 82%;
– lower infant mortality, which in the last 50 

years has dropped by half;
– better education and as a result the better 

position of women in society;

– effective programs of family planning;
– better quality, cheaper, and more accessible 

contraception;
– to some extent also urbanization (in town 

services are more accessible than in the 
country).

still, in the next 30 years, 98% of all population 
growth will take place in the developing countries.

Fig. 14: The progression of world population 
(adopted	from	Moldan,	1994)
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Fig. 15: Relation of birth rate to GDP per 
head	(adapted	from	Meadows,	Meadows,	
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the african population with its total birth rate 
of five children per woman is 906 million. By 2025, 
its number will grow to 1.3 billion and by 2050 
to 1.9 billion people. at present, the number of 
inhabitants in africa is three times bigger than 
in 1960. the african population expressed as 
a percentage of world population has grown 
from 9% in 1960 to 14% in 2005. By 2050, it will be 
21%. the highest birth rates are now in nigeria, 
malawi, uganda, and angola, where women have 
seven children on average.

africa is the only region where even by 2050 the 
percentage of population over sixty years of age 
will only slightly exceed 10%. as a consequence of 
aiDs, in the cities there is a perceptible diminution 
of the middle class which stabilizes the society. 
this epidemic has shortened the average lifespan 
in the most afflicted country, Botswana, from 67 
years in 1985 to today’s 35 years.

the chinese population represents 20% of the 
world’s population, but only 7% of the country is 
arable (less than 0.1 hectare per head) and only 7% 
of the world’s accessible fresh water is on chinese 
territory. 

a growing sex-ratio imbalance, which in 2005 
was 118 boys to 100 girls, presents a big problem. 
this situation is aided by accessibility to an 
ultrasound scan for prenatal sex determination, 
abortion, and the age-old bias towards boys.

in 2020, there will be 30 million men in china 
aged between 15–30 who will not be able to find 
a partner. this will lead to serious psychological 
and social effects.

a poor chinese family which cannot afford to 
pay for the permission to have a second child 
often sells the first one, if it is a girl. these girls then 
never appear in official census statistics and most 
of them work as prostitutes (Glenn and Gordon, 
2007).

Infobox: Demographic threshold
In connection with higher income we talk about the “demographic threshold”. When GDP reaches somewhere 
between US $1,000–2,000 per capita/year, there comes a break point at which the number of children per woman 
drops markedly. As the society grows rich, the state starts to provide at least some health, social, and pension care, 
children more often go to school and therefore are not the only life insurance of their parents. 

As the society gradually gets rich, a period of growing expectations arrives. The parents want their children to 
have a better education and life than their own, and they understand well that with many children they will never 
escape the vicious circle of poverty. Paradoxically, we can therefore say, in a simplified way, this: “the more poverty, 
the more children, and the more prosperity, the fewer children”.

What we do not have an answer to, though, is the question of how to help the people in the poorest countries to 
prosper, and how to ensure that the emerging demands on resources do not destroy the Earth´s ecosystems and 
environment. 

Fig. 16: World population growth (developed 
and developing countries) (adapted	from	
Meadows,	Meadows,	Randers,	1992)
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The Chinese population represents 20% 
of the world’s population, but only 7% 
of the country is arable (less than 0.1 
hectare per head) and only 7% of the 
world’s accessible fresh water is on Chinese 
territory. 

In 2020, there will be 30 million men in 
China aged between 15–30 who will not 
be able to find a partner. 
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Infobox: Population regulation and abortions
It is a well-known fact that in the 1970s China resolved to reduce the fast population growth through economic mea-
sures and family planning, but also through sterilization and abortion. The objective was to stabilize the population 
at 1.2 billion people. Between 1972–1982, the annual population growth indeed dropped rapidly, from 23.4/1,000 to 
12.1/1,000 people. In spite of that, China has over 1.3 billion inhabitants and the population will probably stabilize 
at 1.5 billion in the middle of the 21st century.

Regulating the population through abortion is very controversial and if we accept the argument that life begins 
when the sperm and egg merge at conception, it is basically homicide. Abortions are common also in Japan and prac-
tically in all developed countries of the Euro-American civilization circle (with the exception of Ireland and Poland).

It is interesting that even the Hippocratic Oath contains the pledge never to participate in abortion. With such 
rules in force even in pagan Greece, it means we are dealing with a profound moral code. The full version of the 
Hippocratic Oath is engraved in stone at the Faculty of Medicine at the University of Toronto, but the pledge regarding 
abortion is omitted in the modern version of the Oath. It is a part of a process that can be called Secular Humanism. 
The Hippocratic Oath is changed as it suits us and we set our own rules (Svoboda and Nováček, 2002).

150 years ago, slavery was still legal in the USA and regarded as normal by most people. It is hard to foretell, but 
our descendants a few generations ahead might well regard the approximately 30 million worldwide abortions a 
year the grossest barbarism of our times.

We are also beginning to doubt the value of the lives of some groups of people. Euthanasia and the quality of life of 
the terminally ill and old are being discussed widely. We fear that the present course is very dangerous in this aspect 
(Svoboda and Nováček, 2002). 

Photo 43: Lesotho – a mini-state in southern 
Africa with high population growth but also 
with a high prevalence of HIV/AIDS
(source:	the	author)

in china, 150 million people are over 60, and this 
number will grow to 440 million in 2050.

india’s population reached one billion in 
2000. according to the un economic and social 
commission for asia and the pacific (escap) 
prognosis, in 2025 india will reach 1.5 billion 
inhabitants, becoming thus the most populous 
country in the world.

in 1951, india was the first developing country 
that introduced a family planning program. the 
birth rate will probably decrease from today’s 3.1 
children per woman to 2.14 children in 2025, which 
is just slightly above zero population growth (2.1 
children per woman).

a big problem of this country´s population is 
poverty. the number of undernourished people 
in india is higher than in the entire sub-saharan 

africa.98 for this reason also, the birth rate stays 
high especially in northern india, with slum areas 
sprawling in the vicinity of big cities.99

india is directly threatened by water shortages, 
hunger, and the spread of infectious diseases, but 
it also has a relatively well developed infrastructure 
which is one of the preconditions necessary for the 
improvement of the situation.

in the near east and in northern africa, over 60% 
of arabs are under 25. the palestinians represent 
the fastest growing population in the world, 
70% of them being under 25.100 Between 1990– 
1995, the population in the Gaza strip grew by 
an unbelievable 7% each year (it took a mere 10 
years for the population to double!). yemen’s yearly 
growth was 5% at the time, Jordan’s 4%. only two 

In the Near East and in northern Africa, 
over 60% of Arabs are under 25. The 
Palestinians represent the fastest growing 
population in the world, 70% of them 
being under 25.
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arabic countries (morocco and tunisia) had less 
than 2% growth. no-one is able to answer the 
question of how the young will make a living and 
how to provide them with enough employment 
opportunities. in algeria, for instance, half of the 
people between 20–24 are unemployed.

in 2005, 728 million people lived in europe, i.e. 
11% of the world’s population. europe is the only 
continent where the population will be decreasing 
until 2050 (by 70 million according to the 
prognoses) and will therefore remain the region 
with the oldest population. With the exception of 
Japan, the 20 countries with the highest number of 
elderly people are found in europe.101 the average 
lifespan of the Japanese should exceed 90 years, 
in europeans it should be approximately 82 years 
(this value is currently found in Japan).

in russia, the decreasing number of people 
presents a big problem. from the original 150 
million, the number has dropped to the current 
143 million people and according to demographic 
prognoses, by 2050 it will have dropped to 111 
million. the proportion of the retirement age 
population in relation to the economically active 
population will rise from 18.1% in 2000 to 41.2% 
in 2050.102

around 7–9 million romanies live in europe, 
forming the largest ethnic minority. in slovakia, 
for example, the unemployment of the romanies 
reaches 85%.

in latin america, population growth from 
today’s 550 million (8% of the world’s population) 
to 800 million in 2050 is expected. in 2030, 85% of 
the population will live in cities which will require 
massive investment in the infrastructure.

in this region, 22% of the population live below 
the poverty line, representing 96 million people. 
54% of them live in cities and 46% in villages. 
Women have 3 children on average. population 
growth will gradually decrease until it reaches 
the level of zero population growth sometime 
between 2025–2030.

the population in the usa will continue to 
grow and the usa will, until 2050, remain the third 
most populous country in the world. since 1950 
the population of the usa has almost doubled, 
but 16 out of the 20 largest american cities have 
become smaller. Detroit, cleveland, pittsburgh, 
and Buffalo have lost 50% of their inhabitants since 
1950. in 1950, one fifth of usa citizens lived in the 
20 biggest cities, in 2006 it was only one tenth of 
the citizens.

developing countries

men women

1985
2025

developed 
countries

300300 200 100 0 100 200

million

50 0 50

million

age group

65+

15–64

0–14

Fig. 17: Population age groups in 1985 and 
2025 in developed and developing countries
(adapted	from	Moldan,	1994)

98	 On	one	hand,	India	is	the	most	populous	democratic	country	in	the	world.	It	has	a	long	and	fascinating	history.	On	the	other	hand,	the	differences	between	people	
are	enormous.	India	is	a	huge	rice	exporter,	but	50%	of	its	children	are	undernourished.	It	has	a	developed	nuclear	program	and	owns	nuclear	weapons,	but	35%	
of	the	Indians	are	illiterate	(25%	of	the	men	and	46%	of	the	women).	It	has	ambitions	to	enter	space,	but	33%	of	the	people	live	below	the	poverty	line.

99	 A	slum	is	a	run-down	area	of	a	city	characterized	by	substandard,	usually	illegal	housing.	They	are	found	in	developing	countries,	on	the	outskirts	of	big	cities.	They	
often	lack	drinkable	water,	sanitation,	and	electricity.

100	 This	is	Israel’s	nightmare.	The	Palestinians	living	on	Israeli	territory	will,	given	the	current	demographic	trend,	exceed	the	number	of	Jews	(let	alone	hundreds	
of	thousands	of	others	that	demand	the	right	to	return	to	the	territory	of	present-day	Israel).	If	the	Israel	state	remains	democratic,	it	could	endanger	its	own	
existence.

101	 Europe’s	average	birth	rate	is	now	only	1.34	children	per	woman,	closely	behind	Japan.	A	materialistic	lifestyle	leads	to	increasing	expenditure	on	consumer	goods	
and	a	decreasing	willingness	of	people	to	spend	on	children,	or,	more	precisely,	on	running	a	big	family	(Jeníček	and	Foltýn,	2003).

102	 Similarly,	in	Asia,	Latin	America,	and	the	Caribbean,	the	percentage	of	the	population	over	60	will	double	between	2000–2030.	Population	aging	is	slower	only	in	
Sub-Saharan	Africa,	where	the	high	birth	rate	keeps	the	population	young.	In	the	next	40	years,	the	number	of	people	over	60	will	grow	from	today’s	600	million	
to	more	than	2	billion	worldwide.	In	2004	these	people	represented	only	7.4%	of	the	world’s	population,	in	2050	it	will	be	around	20%,	according	to	the	UN	
estimate.	This	will	radically	affect	pension	schemes	and	healthcare.

Between 1990– 1995, the population 
in the Gaza Strip grew by an 
unbelievable 7% each year (it took a 
mere 10 years for the population to 
double!). 

Around 7–9 million Romanies live in 
Europe, forming the largest ethnic 
minority. In Slovakia, for example, 
the unemployment of the Romanies 
reaches 85%.
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Photo 44: The Kremlin government is troubled 
by the aging and long-term decrease  
of the Russian population
(source:	the	author)
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2.8.2.2 Migration
the issue of international migration is regulated by 
a number of international treaties (e.g. the Geneva 
convention from 1951, the caracas convention 
from 1954, the new york protocol from 1967). since 
1951 there has existed the united nations High 
commissioner for refugees (unHcr) who sees to 
it that a certain minimum standard is guaranteed 
to refugees.

there is a general tendency to lower the 
immigration quota, not only in europe, but also in 
traditionally immigrant-friendly countries like the 
usa, australia, or canada. many migrants resort to 
illegal means in order to deal with the situation.103 

the widening social gap within individual 
developing countries leads to the depopulation 
of the countryside and the uncontrolled growth 
of big conurbations.104 erazim kohák (1998) states 
that, within each generation, a community is able 
to absorb immigrants amounting to approximately 
8% of its total population. if europe accepts at one 
time a significantly higher number of newcomers 
than that, it will not be able to absorb them on 
the cultural level. this means the cultural cement, 
which holds the society together, will disintegrate, 
just as happened to ancient rome in its last 
century. 

after 2010, net migration from the developing 
countries to the developed ones will represent 
2.3 million people every year. 175 million people 
live in a different country than the one they were 
born in. every year, 5–10 million migrate across 
state borders.

china may serve as an example of a huge 
internal migration. 250 million people are seeking 
work there which causes a huge migration from 
the western part of the country to the east 
coast and from rural areas into cities. During the 

construction of the three Gorges Water Dam alone, 
almost two million people were relocated.

the usa is under great pressure from the 
migrants of latin america and the caribbean. 
they are fortunate to border on non-problematic 
canada in the north, the western shores are 
washed by the pacific and the eastern ones by 
the atlantic. the problematic part is the border 
with mexico, each year crossed by more than  
a hundred thousand illegal immigrants.105 in the 
effort to reduce this number, the usa continuously 
reinforces the border control, building a barrier 
that could remotely resemble the Berlin Wall, but 
unless the standard of living and quality of life in 
latin america improve, the illegal migration to the 
usa will continue.

europe, or rather the european union, is under 
even greater pressure because of its geographical 
location. the near east and asian countries in the 
east as well as shores of africa in the south are 
a constant source of migrants. the question is 
whether the european union will manage to keep 
immigration at an acceptable level or whether it is 
going to “dissolve” in the tsunami of the newcomers 
who have different cultural behavior patterns or 
whether it will move towards the opposite extreme 
and start building “fortress europe”. it will not be 
easy to find an acceptable compromise and it will 
be even more complicated to implement it. for 
example, in france live 5 million immigrants. 1.5 
million of them are muslims from north africa and 
half a million immigrants are from sub-saharan 
africa. in an effort to prevent a “social explosion”, 
france offers a eur 6,000 reward for a family with 
two children provided they voluntarily return to 
the country they came from. in 2005, 1,000 families 
accepted the offer, in 2006 it was 2,000 families.

2.8.2.3 human settlements
people began to build cities as early as at the 
beginning of the neolithic revolution. for 
example, the city of Jericho by the Dead sea is 
7,000 years old. Humans are able to live practically 
everywhere on earth where the temperature 
ranges from -76 degrees to +63 degrees celsius. 
the great migration to the cities was one of the 
consequences of industrialization and the resulting 
concentration of the means of production and the 
centralization of power. thus, people moved to the 

cities with the prospect of finding a better job and 
later also better services. 

at the beginning of the 20th century, some 
15% of the world population lived in cities (i.e. 
settlements with more than 2,500 inhabitants). 
in 1950 it was 29% and in 1985 as much as 41%. 
today, half of the world’s population lives in cities 
and by 2050 it is expected to be two thirds of the 
population.

During the construction of the Three 
Gorges Water Dam alone, almost two 
million people were relocated.

After 2010, net migration from the 
developing countries to the developed 
ones will represent 2.3 million people 
every year.

The urban population grows by 60 million 
people each year.

103	 Illegal	migration	can	be	divided	into	three	groups:	related	to	war,	the	problem	of	refugees	(e.g.	in	Bosnia	or	Rwanda);	economic	migration;	environmental	
migration.	

104	 In	terms	of	global	development	assistance,	the	financial	aid	in	agriculture	has	dropped	to	a	quarter	compared	to	1980.	At	the	same	time,	half	of	the	people	living	
in	absolute	poverty	live	off	their	small	fields	and	another	fifth	out	of	the	approximately	one	billion	poorest	people	on	the	planet	are	landless	peasants	(Lindner,	
2009).

105	 Earlier,	in	the	20th	century,	North	America	was	auspiciously	seen	as	a	“melting	pot”.	Everybody	who	came	to	the	USA	would	be,	within	a	few	generations,	“melted”	
into	a	real	American.	However,	it	appears	that	religion,	culture,	and	tradition	are	very	strong	factors	with	tremendous	impetus.	That	is	why,	according	to	the	
Charles	University	Professor	Luboš	Kropáček	(as	stated	in	a	conversation),	America	is	more	often	seen	as	“vegetable	soup”.	Even	after	cooking	it	you	can	taste	and	
distinguish	the	individual	vegetables,	but	together	this	mixture	forms	something	of	a	new	quality.	Maintaining	the	identity	of	the	individual	ingredients	does	not	
therefore	thin	the	“soup”	down	but	rather	enriches	it.
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1960 1980 2000

new york 1 2 6

london 2 7 27

tokyo 3 1 3

shanghai 4 5 8

the ruhr (conurbation) 5 10 29

paris 7 13 25

Buenos aires 8 6 11

los angeles 9 9 18

moscow 10 16 22

calcutta 14 8 4

mexico city 15 3 1

rio de Janeiro 16 11 9

sao paulo 17 4 2

Bombay 19 14 5

cairo 20 19 12

seoul 33 15 7

Fig. 19: Development of the number of 
inhabitants living in rural and in urban areas 
in the USA between 1790 and 1990	(adapted	
from	Cunningham,	Saigo,	1997)
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1991)
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the urban population grows by 60 million 
people each year. most of this growth occurs in 
the developing countries.

Between 2020–2030, the urban population will 
double in africa and asia, but one third of the 
urban population, however, lives in slums without 
electricity and with sanitary conditions hardly 
imaginable.

the cities now take up about 2% of the soil 
but their inhabitants use three quarters of the 
energy and raw-material resources, producing 
approximately the same percentage of pollution.

the rural population will remain at the same 
level in the next few decades, with the number 
of inhabitants slightly over 3 billion. relatively 
(in percentage terms), the rural population will 
continue to decline. poor infrastructure, a lack 
of job opportunities and services, as well as a 
damaged environment (especially deforestation 
and soil degradation due to erosion) leads people 
to move to the cities. therefore, efforts to improve 
living conditions in the countryside should be the 
center of attention of development programs and 
projects. for example, 60% of africans still live in 
the country and in sub-saharan africa, 89% of the 
rural inhabitants still do not have water, sanitation, 
or electricity available.

in africa, the situation in the cities is not 
much better either. sub-saharan africa is the 
least urbanized region in the world, yet the city 
population is the same as in north america. 
such development has nevertheless not been 
accompanied by adequate infrastructure 
development and social services. in many african 
cities, the part of the population living in slums 

Life in the country is worse than in slums. 
Hunger is here only a part of the awful 
existence of the poverty culture; the rest 
being the distress of sleeping on a dirt floor, 
bed bugs and other insects, lack of water, 
and perhaps above all – darkness. In the 
tropics the sun sets at six o’clock and people 
live in pitch dark until six in the morning. 

Ryszard	Kapuscinski

Photo 45: Mexico City 
(source:	the	author)

Fig. 21: Proportion of city dwellers living in 
slums	(adapted	from	Global	Problems	and	
Development	Assistance	–	People	in	Need,	
2005)

exceeds 60%, where poverty, illiteracy, and hardly 
tolerable living conditions represent some of the 
biggest problems.

urban areas are also becoming a place of refuge 
for people displaced from their homes because of 
armed conflicts. that is a typical phenomenon 
in, for example, northern kenya, central or 
northeastern africa.

in the world today there are 300 cities with more 
than 1 million inhabitants, with 640 million people 
living in them.106 36 of these are in europe, 45 in 
north and south america, 194 in asia – 98 of them 
in china alone. africa has 19 such cities so far.

106	 In	the	developed	countries,	an	average	city	with	one	million	inhabitants	is	an	enormous	ecosystem	which	uses	up	a	huge	amount	of	energy	and	other	resources,	
producing	a	correspondingly	huge	amount	of	waste	every	day.	Each	day,	approximately	400,000	tons	of	water	and	2,000	tons	of	food	are	consumed,	and	2,000	
tons	of	waste	are	produced.	12,000	tons	of	fuels	are	burned	daily,	producing	1,000	tons	of	filth.
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Infobox: the most polluted cities on earth
The American Blacksmith Institute, which monitors the quality of the environment, gives the following list of the 
ten most polluted places on the planet (as of 2007):
  1. Sumgayit (Azerbaijan) – petrochemical and industrial complexes, mercury production
  2. Linfen (China) – industry and traffic emissions 
  3. Tianjin (China) – heavy metal processing emissions
  4. Vapi (India) – industrial estates emissions
  5. Sukinda (India) – chromium mining and processing
  6. La Oroya (Peru) – ore mining and smelting (mostly lead smelting) 
  7. Dzerzhinsk (Russia) – chemical weapons production during the time of the Soviet Union, emissions of lead
  8. Norilsk (Russia) – heavy metals mining and smelting
  9. Chernobyl (Ukraine) – radioactive contamination from the nuclear power plant disaster in April 1986
10. Kabwe (Zambia) – lead processing
(www.blacksmithinstitute.org; Listed in alphabetical order of country.)

according to the World Bank data, however, the 
population of people living in cities of more than 
1 million inhabitants will increase dramatically 
between 1990–2015. in latin america the 
population will double, from 118 million to 225 
million. in asia it will almost triple, from 359 million 
to 903 million. in africa it will even quadruple, 
from 59 million to 225 million.

there are 20 megacities at present, i.e. cities with 
over 10 million inhabitants (16 of them being in 
the developing countries). in 1960, only new 
york and tokyo had over 10 million inhabitants. 
nowadays, 4% of the population live in megacities 
(264 million people).107 Without access to water, 
decent housing and basic services, the urban 
environment is among the factors that most 
threaten human health.108 this could cause future 
waves of migration, armed riots, conflicts, and the 
spread of infectious diseases.

the people living in the city itself usually form a 
smaller part of the population, most of them live 
in the adjacent suburban zones. for example, new 
york has a little over 10 million inhabitants, but 
together with the population from the suburban 
areas, it has 18 million inhabitants. san francisco 
itself has under 800,000 inhabitants but with the 
suburban areas, more than three million.

amongst the cities with the highest population 
growth (more than 4%) are Ghaziabad and surat 
in india, sanaa in yemen, kabul in afghanistan, 
Bamako in mali and lagos in nigeria. in contrast, 
the cities in which the demographers predict 
a population decline include Bucharest (yearly 
decrease -1.3%), sofia (-0.98%), Budapest (-0.68%), 
turin (-0.56%), yekaterinburg (-0.52%), rome 
(-0.46%), and Birmingham, england (-0.12%).

Photo 46: Bucharest – city with a large 
decline in population	(source:	the	author)

In 1960, only New York and Tokyo had over 
10 million inhabitants. Nowadays, 4% of 
the population live in megacities (264 
million people).

I venture to assert that most European 
catastrophes of the 20th century, which led 
to fascism, Nazism, and Communism, could 
never have come into existence without 
the uncontrolled social and intellectual 
conditions of the large, rapidly growing, 
and industrial European cities of the end 
of the 19th and beginning of the 20th 
century. Masses of immigrants living in 
poverty-stricken and overcrowded parts of 
industrial cities, uprooted from traditional 
rural society, became an easy prey for 
radical movements. The risks of the current 
situation in the rapidly urbanizing regions 
of Africa, Latin America and Asia are 
analogous.

Jiří	Musil
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Infobox: on the streets of Istanbul
In the early 1990s, I had the opportunity to visit Istanbul, a Turkish city which lies partly in Europe and partly in Asia. 
It is certainly not one of the poorest cities, but you can already feel the atmosphere of a big city of the developing 
world with its own problems.

As the residents themselves say, the city has eight to ten million inhabitants. Nobody knows exactly, because the 
influx of newcomers from the country is massive and uncontrollable.

Young people from large peasant families who cannot be supported by the land leave for Istanbul in the hope 
that in such a big city, they will “somehow” find their feet. You can see then, how people on the street try to make a 
living by selling drinking water, you will meet a person carrying a coat he ceaselessly offers to sell, the competition of 
shoe cleaners is incredible. Of course, you have to keep refusing these “services”, but at the same time you feel sorry 
because of it. If these vendors and shoe cleaners do not succeed, their last chance for survival will be to beg or steal. 
The growth of Istanbul is evidently uncontrolled and most likely also uncontrollable.

2.8.3 food Provision, nourishment

Photo 47: Street food market
(source:	the	author)

food, along with water, clothing and shelter, is 
among the most fundamental needs of humans. 
light manual labor requires daily 10,500–12,600 
kilojoules from food, heavy manual labor requires 
14,700–21,000 kilojoules.109

furthermore, the diet should be good and 
balanced, containing the necessary vitamins 
and mineral elements.110 iron deficiency causes 
anemia in up to 1.5 billion people, mostly mothers 
and children. 200–300 million people suffer from 
endemic goiter caused by iodine deficiency.

107	 In Hong	Kong	there	are	thousands	of	people	who	hardly	ever	leave	their	skyscraper	and	do	not	complain	about	it.	If	you	try	to	tell	these	people	how	we	must	pre-
serve	nature	untouched,	they	will	most	probably	argue	back	that	it	is	a	luxury	they	cannot	afford.	For	example,	they	would	consider	the	efforts	to	save	the	panda	
as	sentimentality,	a	waste	of	money.	Apparently,	it	is	enough	if	they	have	its	picture	or	see	it	stuffed	in	a	museum	(Svoboda	in:	Svoboda	and	Nováček,	2002).

108	 According	to	WHO	data,	of	the	twenty	cities	with	the	most	polluted	air,	16	are	in	China.
109	 For	most	people,	the	expression	in	calories	(cal)	is	more	common.	The	calorie	is	the	amount	of	energy	that	can	raise	the	temperature	of	1	gram	of	water	from	14.5	

degrees	to	15.5	degrees	Celsius.	1	calorie	is	equal	to	4.185	joules.	Light	manual	labor	requires	a	daily	energy	value	of	2,500–3,000	calories,	heavy	manual	labor	
requires	3,500–5,000	calories.	Critical	food	insufficiency	is	a	daily	deficit	of	approximately	300	calories.	The	diet	of	most	of	the	one	billion	hungry	people	lacks	
100–400	calories	per	person	per	day.	The	consumption	of	3,000	calories	a	day	is	equivalent	to	a	constant	energy	input	of	145	W	(watts).	It	is	fascinating	how	
effectively	our	body	can	use	energy.	The	same	amount	of	energy	one	150	watt	bulb	consumes	is	sufficient	for	all	our	organs	to	function	and	for	humans	to	walk,	
think,	and	work.	

110	 A	very	well-known	example	of	vitamin	C	deficiency	is	scurvy,	common	in	past	centuries	among	sailors	on	long	voyages.	Vitamin	B1	(thiamine)	in	turn	has	a	posi-
tive	effect	on	the	nervous	system,	and	fights	fatigue.Vitamin	B1	deficiency	(usually	caused	by	unvaried	long-term	consumption	of	food	low	in	this	vitamin,	such	as	
husked	rice	or	white	flour)	manifests	itself	as	the	disease	beri-beri.	It	occurs	mainly	in	Southeast	Asia.	

Iron deficiency causes anemia in up to 1.5 
billion people.
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on average, women need about 25% less 
energy than men. on the other hand, the needs 
of a woman during pregnancy increase in terms 
of energy, minerals, and vitamins. in the first 
three months of pregnancy, a woman needs an 
additional 300 calories a day, and in the lactation 
period it is 500 extra calories a day. a pregnant 
woman requires, compared to her normal state, 
almost four times the dose of iron and 20% 
more calcium. if these increased demands are 
not satisfied during pregnancy the risk during 
childbirth increases. the death of many infants 
and young children in developing countries 
occurs as a consequence of inadequate maternal 
nutrition. undernourished mothers often give 
birth to undernourished children (Jeníček and 
foltýn, 2003).

famine has threatened people throughout 
history.111 as late as in the second half of the 20th 
century the world managed, thanks to the Green 
revolution,112 to increase significantly agricultural 

Give a man a fish and you feed him for a 
day; teach a man to fish and you feed him 
for a lifetime.

Chinese	proverb

Fig. 22: The use of artificial fertilizers – 
the amount of nitrogen, phosphorus and 
potassium between 1961 and 2001 
(adapted	from	Clarke,	King,	2004)

Fig. 23: Increase in the irrigated areas (milli-
ons of hectares) of crops in the past century 
(adapted	from	Nátr,	2005)

0
194019201900 20001960

50

100

150

200

250

300

irr
ig

at
ed

 a
re

as
 (1

0 
  h

a)

1980

year

6

production in the world. Between 1950–1985 
world cereal production outstripped population 
growth. from 700 million tons in 1950 it increased 
to over 1.8 billion tons in 1985, which represents 
an annual increase of 2.7%. this was achieved by 
using modern machinery (which, however, was 
available only to richer farmers), by the cultivation 
and use of new agricultural varieties, the use 
of chemicals (the use of fertilizers containing 
essential components for plant growth – nitrogen, 
phosphorus, and potassium – increased nine times 
in the above stated period, the consumption of 
protective chemical substances – pesticides113 – 
even thirty-two times), and by the doubling in size 
of irrigated areas. 

Between 1970–1997, the number of starving 
people fell from 959 million to 791 million, mainly 
due to significant improvements in china and 
india. it is an enormous success, because in this 
period the population on the planet increased 
approximately by 2.5 billion.
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on the other hand, it should be noted that the 
Green revolution has its “dark side”. among the 
main drawbacks are:
– cultivated, high yield varieties are extremely 

dependent on the weather, a climatically bad 
year may become a disaster;

– the use of protective chemical substances 
(pesticides) may lead to the occurrence and 
fast spread of some diseases (for example, as 
a result of unexpected insect mutation);

– there has often occurred a complete 
elimination of local varieties adapted to the 
climate;

– polarization of rich and poor farmers has 
occurred, many poor peasants without enough 
resources to invest in the machinery, fertilizers, 
pesticides, and seeds, and unable to compete 
with the rich farmers, have gone bankrupt;

– in developing countries, there are major 
problems with the functioning of institutions 
and thus with a chain of related services – 
the storage and treatment of crops, and the 
marketing and distribution of agricultural 
products; 

– the Green revolution itself did not cause a 
decline in fertility, that is why it did not deal 

with the causes of food shortage, but with its 
consequences.

the fact that it was not the causes but the 
consequences of food shortage that were dealt 
with surfaced in the second half of the 1990s, 
when the number of chronically starving people 
began to increase. in 2003, the number of starving 
people reached 854 million, of which 820 million 
were in the developing countries, 25 million in the 
transition countries of the former socialist bloc, 
and 9 million in the developed countries. 

at the end of 2009, the number of starving 
people exceeded one billion. according to the 
united nations food and agricultural organization 
(fao) the current economic crisis is to blame. on 
the one hand, it deprives people in developing 
countries of work, but on the other, it threatens 
the volume of humanitarian aid provided by rich 
countries. the price of food rose by 24% between 
2006–2008 and in relation to the economic crisis 
it will probably keep rising. most chronically 
hungry people, 642 million, are in asia (notably 
in afghanistan, pakistan, nepal, Bangladesh, and 
india), 265 million people are permanently hungry 
in africa. 

Infobox: fight against malnutrition and infant mortality according to the 
fao
Countries where people have on average less than 2,000 calories per day: Eritrea (1,513 calories), Congo (1,599 
calories), Burundi (1,649 calories), Comoros (1,754 calories), Tajikistan (1,828 calories), Ethiopia (1,857 calories), 
Liberia (1,900 calories), Zambia (1,927 calories), Sierra Leone (1,936 calories), Zimbabwe (1,953 calories), Tanzania 
(1,975 calories), Central African Republic (1,980 calories).

Countries where the consumption of food decreased between 1980–2002: Angola, Burundi, Cameroon, Central 
African Republic, Comoros, Congo, Ivory Coast, Ethiopia, Kenya, North Korea, Liberia, Madagascar, Malawi, Mongolia, 
Niger, Rwanda, Sierra Leone, Tanzania, Zambia, Zimbabwe.

111	 Historical	records	mention	a	total	of	462	great	famines.	The	first	written	record	of	famine	is	from	Egypt	from	the	period	after	the	demise	of	the	Old	Empire	(after	
2263	BC).	In	Ireland	in	1846–1849,	famine	killed	2–3	million	of	the	8	million	people.	Some	of	the	people	emigrated	to	the	USA,	so	Ireland´s	population	dropped	
to	4	million.	In	the	19th	century,	at	least	150	million	people	died	of	hunger;	in	the	20th	century,	the	UN	estimates	range	between	100–200	million	people	(Jeníček	
and	Foltýn,	2003).

112	 The	term	“Green	Revolution”	was	first	used	in	1968	by	the	former	director	of	the	United	States	Agency	for	International	Development	(USAID),	William	Gaud.	
However,	the	father	of	the	“Green	Revolution”	is	Norman	Borlaug,	who	in	1970	received	the	Nobel	Peace	Prize	for	cultivating	high-yield	wheat	varieties	and	other	
activities	related	to	the	increase	in	agricultural	yields	in	developing	countries.	It	is	estimated	that	through	his	actions	around	250	million	people	did	not	die	of	
hunger.	He	died	in	September	2009,	at	the	age	of	95.

113	 Pesticides	are	substances	intended	for	suppressing	and	eradicating	plant	and	animal	pests,	and	for	plant	and	stock	protection.
114	 From	birth	to	five	years,	the	child	undergoes	an	amazing	intellectual,	emotional,	and	physical	development.	If	the	child	suffers	from	malnutrition	at	this	age,	their	

development	is	irreversibly	disrupted.

nowadays, 6 million children die of malnutrition 
and starvation each year (this is the same amount 
as the number of Jews killed by nazis during 
the second World War). thus, more than 16,000 
children die every day, that is one child every five 
seconds.

children who survive long-term starvation are 
permanently handicapped as a result of poorly 
developed brain and body functions, lower iQ, 
reduced ability to learn, lower productivity in 
adulthood and lower resistance to diseases.114 

protein-energy malnutrition (pem) affects every 
fourth child worldwide. in contrast, in the united 
states 15% of children have problems with 

overweight and food worth 100 billion dollars is 
thrown away each year. 

in cities with an adequate infrastructure (access 
to drinking water, adequate sanitation), the infant 
mortality is decreasing, reaching 10 deaths per 
1,000 live births even in developing regions, while 
in slums without this infrastructure the infant 
mortality rate is no less than twenty times higher 
(Glenn and Gordon, 2007).

according to the “millennium ecosystem 
assessment” (World resource institute, 2005), 60% 
of the world´s ecosystems are already damaged. 
the felling of forests to make way for agriculture 
is responsible for 80% of deforestation. the rapid 

The fact that it was not the causes but the 
consequences of food shortage that were 
dealt with surfaced in the second half of 
the 1990s, when the number of chronically 
starving people began to increase. 

The price of food rose by 24% between 
2006–2008 and in relation to the 
economic crisis it will probably keep rising.

Children who survive long-term starvation 
are permanently handicapped as a result 
of poorly developed brain and body 
functions.
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decline of forests disrupts the global carbon and 
hydrological cycle and reduces biodiversity, on 
which the world´s food production depends.

lester Brown from the earth policy institute 
(http://www.earthpolicy.org) points out that 70% 
of water is drained from rivers or pumped from 
groundwater supplies for irrigation. in particular, 
underground water supplies around the world are 
decreasing which will lead to a drop in agricultural 
production in the future. the most serious decline 
in underground water supplies is in china, india, 
and the united states.

Fig. 24: The proportion of undernourished 
people by region	(adapted	from	Jeníček,	
Foltýn,	2003)

Photo 48: Haiti (Port au Prince) – up to 80% 
of the population live in absolute poverty
(source:	the	author)
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Infobox: Who will feed china?
In connection with China, Lester Brown (1996) observes in his book “Who Will Feed China?” a significant and unple-
asant paradox: China‘s prosperity may cause food shortages in other parts of the world. China has a high GDP growth 
rate in the long term and thereby is getting richer. With the increasing incomes, one of the things people long for is 
to have more meat on the table, not only rice and vegetables. To produce a kilogram of meat requires, however, 5–10 
kilograms of forage. China has no chance of producing that. However, it can buy abroad and it has sufficient funds 
for that, thanks to the large exports of industrial goods. For the United States, Canada, and other large producers of 
cereals it will be very tempting to sell China the agricultural surplus at market price and not to send it at subsidized 
prices, or even as humanitarian aid to areas where people do not have enough food. The world is thus “invisibly” 
connected. The prosperity in China may threaten the survival of people in sub-Saharan Africa.

According to L. Brown, Chinese leaders have already accepted the fact that China will not be able to feed itself in 
the future. As production declines in some regions, people from the western provinces are moving to the cities on 
the east coast.

China

India 

Sub-Saharan Africa
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the demand for animal protein will increase 
by 50% by 2020, which is likely to cause massive 
investment in genetically modified foods, the 
development of crops grown in an aquatic 
environment (e.g. algae rich in protein) and 
independent production of animal tissues in 
industrial plants.

We will need technologies to make better use 
of rainfall, better and more efficient irrigation and 
in developing countries we will not be able to 
do without the use of genetically modified crops 
to grow plants even in arid areas. at present, 
agriculture in the developing countries uses 80% 
of the potentially useful agricultural land, of which 
20% is irrigated.

the fao estimates that the consumption of 
water in agriculture will rise by 60% by 2030 in 
order to feed another two billion people. 40% 
of agricultural land is already slightly degraded, 
9% is significantly damaged. the world yield is 
thus reduced by about 13% (Glenn, Gordon and 
florescu, 2008).

another source of food, in addition rich in 
protein, is the seas and oceans. a quarter of the 
world´s fisheries are overfished and the fish 
populations cannot reproduce sufficiently. since 
1950, the volume of world fishing has increased by 
500%. particularly endangered are the populations 
of northern cod, tuna, and salmon. the capacity 
of fishing vessels exceeds the fishing stock by 
30–40%. another problem is the unintentional 
catch of non-target fish and other animals such as 
sea turtles, sharks, or cetaceans. these unwanted 
catches represent up to 25% of the total catch 
(Jeníček and foltýn, 2003).

over the past 40 years, more than 30% of the 
land has become barren due to wind and mainly 
water erosion. massive deforestation is taking 
place, as the locals need to replace the lost ground.

according to fao estimates, in the next 30 
years, due only to expanding agricultural areas, 
200 million hectares of forest (i.e. two million 

km2, which is almost four times the size of 
france, the largest country in Western europe) 
will be deforested in order to sustain a growing 
population in the tropical and subtropical areas. 

the world as a whole is struggling with food 
shortages, but developed and rich countries 
have the opposite problem – too high an intake 
of food rich in calories. it is so serious that people 
talk about the “poverty of the well-fed”, which can 
manifest itself in serious health complications – 
nervous system disorders, diseases of the digestive 
track and coronary arteries, incidence of diabetes, 
etc.

in most states of the european union more 
than half of the adult population is overweight 
or obese. 21 million children in the european 
union are overweight and this number increases 
by 400,000 children annually. in the eu, diseases 

Fig. 25: Land needed to produce food
(adapted	from	Barney,	Blewett,	Barney,	
1993)

Photo 49: Ejn Gedi kibbutz, a miracle in the 
desert (Israel) (source:	the	author)
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associated with obesity account for 7% of total 
health expenditure.

the biggest enemy of health in the united 
states is not cancer, but excess weight. obesity is a 
symbol of american overconsumption. two-thirds 
of americans are overweight and half of them 
obese, no fewer than 5% are extremely obese. 15% 
of american children are overweight or obese. 25% 
of the vegetables consumed in the usa are french 
fries.115 a typical hamburger in 1957 contained 
210 calories, while today it has 618 calories (time 
magazine, July 7, 2004).

Generally speaking, there are five ways to 
achieve a further increase in agricultural yields 
(particularly in developing countries):
– by increasing the productivity of agricultural 

land;
– by working new land;
– by finding new, exploitable species in 

agriculture and/or by cultivating new varieties 
of plants;

– by developing new farming practices; 
– by replacing the breeding of animals with the 

growing of crops.116

a very controversial issue is the use of genetically 
modified crops117 in agriculture. Genetically 
modified organisms (Gmos) are sometimes 
known as the bearers of the “second Green 
revolution” that might, especially in developing 
countries, avert the threat of hunger in the 
next decades. However, the Gmos themselves 
represent a number of risks, because they may 
spread uncontrollably after being released into the 
environment. Generally speaking, the european 
union is very careful and cautious in this case, 
the united states, on the contrary, supports the 
development and the use of Gmos. even experts 
cannot agree on whether and to what extent we 

should influence the genetic makeup of organisms, 
which is the result of many millions of years of 
continuous evolutionary development.

By far the biggest producer of Gmos is the 
american company monsanto, which in the 
market for agricultural commodities holds a 70–
100% share of some genetically modified crops. 
most of the Gmos have been put on the market, 
not with the aim of tackling poverty, hunger, 
and environmental degradation, but in order to 
reduce the costs of labor in large-scale agricultural 
systems. like the first Green revolution, Gmos 
contribute, especially in rural areas, to the 
polarization of rich and poor, the bankruptcy of 
smaller farmers and an increase in unemployment.

recently a new problem has appeared that 
could send a substantial portion of humans 
back into the period of malnutrition and famine. 
it is biofuels. the price of oil and other energy 
resources is rising rapidly and the world is seeking 
a replacement. one possibility is to use agricultural 
land for growing energy crops such as hemp and 
other fast-growing crops, in tropical areas it is 
mainly sugar cane. for many years, Brazil has been 
producing ethanol from sugar cane to add it to 
gasoline to power cars. 

apart from the indisputable advantage of 
replacing non-renewable resources (oil) with a 
renewable resource, biofuel production, however, 
has its drawbacks. one is the deforestation 
of tropical forests and their conversion into 
agricultural plantations, but above all, it is the 
export of biofuels to developed countries. Biofuels 
are displacing from the fields the crops for the 
subsistence of local populations. market forces 
are uncompromising. if biofuels are economically 
more advantageous than conventional foods, 

Fig. 26: Fish catches and average depth of 
fishery	(adapted	from	World	Resources	
Institute,	2005)
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The biggest enemy of health in the 
United States is not cancer, but excess 
weight. Obesity is a symbol of American 
overconsumption. 

Most of the GMOs have been put on the 
market, not with the aim of tackling 
poverty, hunger, and environmental 
degradation, but in order to reduce the 
costs of labor in large-scale agricultural 
systems.
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farmers and merchants will give them preference. 
it will not take long for the consequences to 
appear. in the first half of 2008, soaring food 
prices provoked violent riots in many developing 
countries, such as Haiti, thailand, pakistan, and 
sub-saharan africa. the protests in cameroon 
in february 2008 killed 40 people and the then 

european commissioner for Development aid, luis 
michel, spoke in this context about the dangers 
of a “humanitarian tsunami in africa”. rising food 
prices could therefore cause the greatest global 
crisis in the first half of the 21st century. 

2.8.4 the Population‘s health 

Back at the beginning of modern times, 
medicine was still considered the art of he-
aling. In the 19th century it was degraded 
to a healing science and in our century it 
sunk to a mere healing technique.

Viktor	Frankl

according to the definition of the World Health 
organization (WHo), health is a state of complete 
physical, mental and social well-being and not 
merely the absence of disease or infirmity. the 
enjoyment of the highest attainable degree of 
health is one of the fundamental rights of every 
human being, regardless of race, religion, political 
belief, or economic and social conditions.118 

everyone around the world will probably never 
enjoy full health, not even with half the gross 
domestic product put into the healthcare system.

in the middle ages, people in europe dreaded 
the plague that, between 1347 and 1353, killed 25 
million people, a third of the population of europe 
at that time.119 it is noteworthy that even in such 
difficult times, charles iv. managed to establish the 
oldest university in central europe. 

other terrors were leprosy, cholera, typhoid, 
and many other infectious diseases. today, these 
diseases are virtually absent in the developed 
countries, however, they do occur in developing 
countries.

Diseases, considered to be suppressed or 
eliminated two decades ago, have begun to spread 
again. for example, tuberculosis is on the rise. in 
1997 it claimed the lives of 2.5 million people 
(which is 4.5% of all causes of death). it is estimated 
that in the 1990s, 90 million people worldwide 
became ill with this disease, of whom, with the 
current state of treatment, about one third have 
died or are going to.120

this is also the case with malaria, typhoid, and 
cholera. in 1993, in the developing countries 
more than 100 million people were infected with 
cholera. in the following years the situation even 
deteriorated in the context of the civil war in 

rwanda. two million people die of malaria each 
year, i.e. the death rate is four times higher than 
20 years ago. tropical diseases such as yellow fever, 
bilharzia, and other parasitic diseases are on the 
increase too. the main causes are considered to 
be environmental pollution, but also lifestyle and 
a growing number of people living in absolute 
poverty (Glenn, Gordon and florescu, 2008).

Generally, health is affected by the poverty in 
the world, the large number of undernourished 
people, migration, trade, human interference 
with ecosystems, environmental degradation, 
deforestation, international travel, armed conflicts 
and, in particular, the increasing concentration 
of people in cities in unsatisfactory sanitary 
conditions.121

the health of the population will also be 
affected by the expected climate changes. the 
World Health organization considers particularly 
the following threats caused by climate change to 
be the most serious:
– more frequent waves of extremely hot and 

cold weather;
– increase in the incidence of infectious diseases 

carried by insects and rodents;
– increased incidence and extent of flooding;
– increase in malnutrition and threats to food 

security;
– higher incidence of respiratory diseases;
– higher incidence of diseases caused by 

contaminated water (http://suta.blog.respekt.
cz/c/31180). 

115	 This	way	of	eating	“healthy”	vegetable	recalls	the	quip	of	the	former	Czech	Prime	Minister,	Miloš	Zeman:	“I	like	a	vegetable	that	has	been	sieved	through	the	
digestive	track	of	a	pig”.

116	 Regionally,	it	may	be	vice	versa.	In	the	African	savannas	there	are	great	opportunities	to	raise	indigenous	animals,	whose	productivity	exceeds	domesticated	cattle	
and	is	also	better	than	large-scale	grain	growing.	These	animals	are	perfectly	adapted	to	the	environment	thanks	to	long-term	natural	selection.	They	are	able	to	
utilize	all	the	plant	foods,	endure	thirst,	and	are	resistant	to	diseases.	In	areas	of	eastern	and	southern	Africa	such	animals	include	the	antelope,	zebra,	and	buffalo.

117	 Genetically	modified	organisms	(GMOs)	arise	from	genetic	manipulation,	when	a	gene	or	a	set	of	genes	is	intentionally	transferred	into	an	organism.	GMOs	are	
used	in	medicine,	the	food	industry,	and	agriculture,	where	the	resultant	crop	varieties	are	resistant	to	frost,	insects,	herbicides,	as	well	as	to	drought	or	saline	soil.	
GMOs	can	be	also	obtained	by	the	random	action	of	mutagenes,	for	example,	new	varieties	of	wheat	were	created	by	the	irradiation	of	its	seeds.

118	 People	often	show	the	value	of	health	as	they	greet	each	other:	“especially	good	health”,	“wishing	you	good	health”,	etc.	A	priest	once	gave	an	interesting	idea	
about	being	ill,	or	to	be	more	precise,	about	a	lack	of	health:	“Do	you	know	what	the	hardest	work	is?	It	is	not	shoveling	or	coal	mining.	The	hardest	work	is	to	lie	
helplessly	in	bed	and	suffer.	It	is	certain	this	is	of	great	value	in	God´s	eyes”.

119	 The	plague	is	caused	by	the	bacterium	Yersinia	pestis.	The	disease	has	two	forms	–	pneumonic	(the	black	death)	and	bubonic	(the	bubonic	plague).	The	bubonic	
form	is	transmitted	by	plague-infected	fleas	from	rodents	(especially	rats)	to	humans.	The	pneumonic	form	is	transmitted	by	droplet	infection	from	human	to	
human	and	it	is	much	more	dangerous.	The	progression	of	the	disease	is	very	rapid,	when	untreated	it	has	a	high	fatality	rate	(over	90%).	(	The	plague	still	occurs	
in	Latin	America,	Southern	and	Southeastern	Asia,	and	Africa.	For	example,	in	Congo	in	the	years	2005	–	2006,	there	were	230	cases	of	plague	infection,	killing	72	
people.

120	 This	disease	is	closely	linked	with	the	phenomenon	of	poverty.	95%	of	infected	people	live	and	98%	die	in	the	poorest,	especially	African	and	Asian,	countries.	The	
highest	prevalence	of	the	disease	is	among	the	lowest-income	groups,	young	people	under	15	years	of	age,	refugees,	and	the	homeless.

121	 For	example,	promoting	better	hand	washing	in	poor	families	in	Karachi	in	Pakistan	has	decreased	the	incidence	of	diarrhea	and	pneumonia	by	53%	and	50%,	
respectively.

Diseases, considered to be suppressed or 
eliminated two decades ago, have begun 
to spread again.
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about 30% of all deaths are caused by infectious 
diseases. the most common infectious disease 
today is hepatitis B (a viral disease), with 2 billion 
people having been exposed to the virus. 

more than 30 new and highly infectious diseases 
were identified over the last decades of the 20th 
century, such as avian influenza, ebola, aiDs, 
sars, and viruses which are able to jump from 
one species to another. for many of these diseases, 
there is no treatment or vaccine. in addition, about 
20 other diseases such as tuberculosis or malaria 
acquired resistance to antibiotics and some old 
diseases, for example, cholera, plague, dengue 
fever, meningitis, diphtheria, and yellow fever, 
have appeared again.122 similarly, syphilis has 
begun to spread in different countries and polio 
is on the rise primarily in nigeria and india.

However, people do not just have to wait 
passively and see what is going to happen. the key 
to the successful management of new or emerging 
diseases is rapid and coordinated action.

the threat of sars123 was eliminated by the 
effective and coordinated action of human 
society. the effective response to sars, as well as 
the strict monitoring of avian flu124, since its first 
transmission from birds to humans in Hong kong 
(1997), showed that, even without a vaccine, it is 
possible to control a disease and take effective 
and preventive measures. these include early 
detection and reporting of the disease, rapid 
isolation of patients, and quarantine of those who 
have come into contact with an infected person. 
currently, there is a fear of genetic mutations that 
might occur in the avian flu virus H5n1. it could 

kill up to 25 million people, having immense 
consequences for air transport, tourism, and many 
other economic activities. so far, fortunately, the 
transmission of the virus from person to person 
has not been confirmed. up to 2007, 317 people 
from 13 countries had been infected and 191 of 
them had died after eating poultry. altogether, 
avian flu occurred in 63 countries (Glenn and 
Gordon, 2007).

in 2009, the World Health organization declared 
a pandemic for the first time in forty years. the 
reason was the avian flu H1n1 virus, which was 
responsible for 90,000 infected people on half of 
the planet. By July 2009, 382 people had died. the 
flu should subside within 1–2 years (Glenn, Gordon 
and florescu, 2009).

the developed countries should, undoubtedly, 
devote more attention to the research and 
development of drugs that would be able to 
eradicate some diseases, especially in tropical 
and subtropical areas. the problem is that it 
is not a profitable investment due to the low 
purchasing power of the people in poor countries, 
it is not, therefore, interesting “business” for large 
pharmaceutical companies.125

according to the World Health organization, 
the world (especially the developing world) lacks 
two and a half million qualified medical personnel 
(doctors, nurses, and midwives).
the current studies of the WHo commission on 
macroeconomics and Health show that infectious 
diseases “imprison” people in poverty, and the 
eradication of the diseases would help to bring 
these people out of poverty. if we could invest  

Fig. 27: Effects of the environment on human 
health	(adapted	from	Braniš,	1999)
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About 30% of all deaths are caused by 
infectious diseases. 

More than 30 new and highly infectious 
diseases were identified over the last two 
decades.

The threat of SARS was eliminated by the 
effective and coordinated action of human 
society. 
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table no 3: the ten currently most dangerous infectious diseases (by mortality)

Photo 50: Uganda (above Lake Victoria), 
diseases and poverty often go hand in hand
(source:	the	author)

1. Infectious diseases of the respiratory tract. pneumonia, other lung diseases, and respiratory 
infections kill annually more than 4 million people. they are often in combination with the occurrence 
of aiDs.

2. HIV/AIDS. up to 40 million people are living with the Hiv virus, which attacks the human immune 
system. around 2–3 million people die of aiDs each year. 65% of Hiv-positive people are in sub-saharan 
africa.

3. Malaria. the disease is transmitted by mosquitoes and kills 1–3 million people each year. 90% of deaths 
are in africa. every 30 seconds a child dies of malaria there. malaria in africa is responsible for 20% of 
the deaths of children under 5 years of age. only less than 5% of people in most vulnerable areas have a 
mosquito net impregnated with insecticides against mosquitoes.

4. Diarrheal diseases. Diarrhea is caused by dysentery, cholera and many other, lesser-known infections 
from bacterial, viral, or parasitic organisms. Diarrheal diseases claim around 2.2 million lives a year, most 
often as a result of dehydration. in southern and southeastern asia, the disease is responsible for 8.5% 
of all deaths, in africa for 7.7% of deaths.

5. Tuberculosis. this respiratory disease affects nearly one third of the world´s population, in most people, 
however, the symptoms of the disease do not appear. it kills 2 million people a year. it is very often the 
cause of death in patients with aiDs. in african countries with a high incidence of Hiv/aiDs, there is an 
annual increase of 10% in the occurrence of tuberculosis .

6. Measles. the measles virus attacks 30 million people every year, mostly children. it accounts for 530,000 
deaths a year. 82% of all deaths caused by this disease occur in africa and southern and southeastern 
asia. it costs only one us dollar to immunize a child against measles.

7. Pertussis (whooping cough). this bacterial disease affects annually 20–40 million people, 200,000–
300,000 of whom die each year. 90% of all deaths occur in developing countries, primarily in sub-
saharan africa. 

8. Tetanus. it is a fatal disease of the central nervous system, affecting 500,000 people every year, and 
almost half of them die. the highest mortality occurs in sub-saharan africa and southeastern asia. 
tetanus can be prevented through vaccination.

9. Meningitis. it affects the membranes covering the brain and spinal cord. it claims 174,000 lives every 
year. the “meningitis belt” with the highest incidence of the disease stretches from senegal in West 
africa to ethiopia in the east of the continent. 10 to 20% of those who survive have irreversible brain 
damage, suffer from hearing loss, or have a limited ability to learn. 

10. Syphilis. above all, it spreads through sexual contact. it kills 157,000 people annually, with more than 
12 million people becoming infected with the disease every year. the highest prevalence of syphilis is in 
southeastern asia, sub-saharan africa, and latin america. (Glenn, Gordon and florescu, 2009 and WHo)

122	 Drug	efficacy	against	many	diseases	is	decreasing,	for	example,	penicillin	is	ineffective	in	90%	of	staphylococcal	infections	(Hawken,	Lovins	and	Lovins,	2003).
123	 SARS	(Severe	Acute	Respiratory	Syndrome)	is	a	respiratory	disease.	It	first	occurred	in	China	in	2002.	The	cause	of	the	infection	is	a	virus	that	spreads	primarily	by	

droplet	infection.
124	 Avian	flu	(commonly	bird	flu)	is	a	disease	of	birds,	caused	by	type	A	influenza	viruses,	that	primarily	affects	birds	and	only	rarely	can	be	transmitted	to	some	

mammalian	species.	Avian	flu,	under	the	name	fowl	plague,	was	first	identified	in	Italy	in	1878.	The	most	famous	and	monitored	type	of	avian	flu	nowadays	is	the	
disease	caused	by	the	H5N1	virus,	both	for	its	rapid	spread	among	birds,	and	for	its	limited	ability	to	infect	humans	and	high	mortality	if	the	infection	occurs.

125	 However,	sometimes	a	good	idea	and	a	relatively	cheap	measure	can	save	many	lives.	Recently,	a	simple	item	of	water	purification	equipment,	similar	to	a	straw,	
known	as	a	Lifestraw,	has	been	invented,	costing	only	US	$3.	It	is	composed	of	seven	filters	that	remove	impurities	6	micrometers	in	size	(a	human	hair	is	50–100	
micrometers	thin).	The	straw	is	small	and	children	can	wear	it	around	their	neck.	It	is	able	to	remove	up	to	99.99%	of	various	parasites	and	bacteria	which	cause	
severe	diarrhea.

126	 Brooks	Jackson	of	John	Hopkins	University	in	the	United	States,	by	contrast,	argues	that	this	figure	underestimates	the	difficulties	that	are	caused	in	developing	
countries	by	the	almost	non-existent	infrastructure.

Tuberculosis affects nearly one third of 
the world´s population, in most people, 
however, the symptoms of the disease do 
not appear. It kills 2 million people a year.

annually around US $65 billion until 2015 to 
eradicate infectious diseases and to promote the 
development of social services, we could reduce 
the mortality rate by 8 million deaths each year.126

in order to eradicate a disease, the following 
preconditions must be met:
– there is neither animal host nor carrier; 
– it is a clinically apparent disease;
– the incubation period is known;
– the epidemic spreads slowly;
– there is no danger of a recurrence in humans;
– there is a highly effective vaccine.
for example, in the 1970s, smallpox was 
successfully eradicated.

If we could invest annually around US $65 
billion until 2015 to eradicate infectious 
diseases and to promote the development 
of social services, we could reduce the 
mortality rate by 8 million deaths each 
year.
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Infobox: an example of failure – new increase of poliomyelitis
At the turn of the millenium, poliomyelitis had nearly been eradicated from the world. Then, it had a second chance 
because of the conspiracy theories of politicians and imams in northern Nigeria. They exhorted parents to avoid 
vaccinating their children against poliomyelitis because the vaccine, in their opinion, might contain the HIV virus 
and could cause infertility in girls. It was supposed to have been a “devilish plan” of the United States to reduce, 
under the pretext of the fight against poliomyelitis, the number of Muslims in the world. The governor of Kano State 
in Northern Nigeria, Ibrahim Shekarau, even stated publicly: “To sacrifice one, two, three, four, five, or ten people 
who become infected with poliomyelitis is a lesser evil than to allow hundreds of thousands or perhaps millions of 
girls become infertile”.

Because of this, northern Nigeria has become the focus of a further spread of poliomyelitis. The African Muslim 
pilgrims to Mecca transferred the virus to Saudi Arabia. From Port Sudan , poliomyelitis arrived with ships’ passengers 
in the Yemeni desert. To the Indonesian islands, predominantly Muslim, poliomyelitis was brought by the pilgrims 
returning from Saudi Arabia. Every time it turned out that the virus is of the same origin – Nigeria, thousands of 
kilometers away.

Finally, politicians and imams agreed to vaccination even in northern Nigeria, but by using only vaccine from 
Indonesia (i.e. from a Muslim country). Fear of an American conspiracy meant that millions of children in Africa 
and Asia had to be vaccinated again, which was extremely expensive.

Infobox: an example of success – the eradication of smallpox
Smallpox is a highly contagious viral disease. During the 20th century, smallpox killed 300–500 million people, mainly 
in developing countries. Roughly one in three infected people died of this disease. In developed countries, around US 
$1 billion was spent annually on prevention. Even in 1967, 15 million people became infected and 2 million died. In 
that year, the World Health Organization declared war on smallpox, which was within a decade brought to a victorious 
end. In 1979, the eradication of smallpox was certified. It is an even more valuable success because of the fact that the 
campaign was conducted during the Cold War between East and West. Nevertheless, states found enough commitment 
and resources to eradicate this terrible disease. This is one of the positive examples that, even at the international 
level, states can agree on effective action to attain an ambitious goal. Thus, “where there is a will, there is a way”.

Great credit for the eradication of smallpox is given to the Czech epidemiologist, Karel Raška. In 1963, he became 
director of the infectious diseases division of the WHO. He established two special units there – a smallpox surveillan-
ce127 unit and a smallpox eradication unit.128 In January 1967, a massive global campaign was launched and medical 
teams in collaboration with local experts as well as laymen began to combat the smallpox virus even in the most 
remote areas of the world (Vidlák, M., 2009).

The smallpox virus (from the Poxviridae family) has not, however, been entirely eradicated. The United States 
and the former Soviet Union have preserved it in their laboratories as a potential biological weapon. Especially after 
the collapse of the Soviet Union, there was a fear of the samples of the virus getting into the wrong hands. After the 
completion of the vaccination program, new generations of people are not immune to the disease. Misuse of the virus 
(e.g. by terrorists) would have devastating consequences (Nedvěd, 2005).

in 1997, the World Health organization identi-
fied the diseases that would be possible and de-
sirable to eradicate by the year 2030. they are, for 
example, poliomyelitis, measles, chagas disease, 
or lymphatic filariasis. 

the first priority nowadays is to complete 
the elimination of poliomyelitis. the WHo, in 
collaboration with unicef, us centers for Disease 
prevention and control, the non-governmental 
rotary club organization, and others, has 
been trying to annihilate poliomyelitis for two 
decades, with more than us $4 billion invested 
in the campaign. Before that, poliomyelitis 
maimed 350,000 children every year. large-scale 
vaccination campaigns have yet to be conducted, 
especially in india where many children remain 
unvaccinated (this concerns mainly northern 
india).

poliomyelitis has recently spread in indonesia, 
with 251 new cases reported, fortunately with 
no fatalities. in 2007, an extensive vaccination 
campaign against poliomyelitis was conducted 
in pakistan and afghanistan. these two countries, 
together with others, have a decent chance of 
eradicating the poliomyelitis virus.

Despite the coordinated vaccination programs, 
poliomyelitis remains endemic in nigeria, india, 
afghanistan, egypt, niger, somalia, and pakistan. 
although poliomyelitis is one of the diseases that 
can be easily treated, there were new cases of 
infection, besides indonesia, in congo, Bangladesh, 
ethiopia, Burma, angola, and some other countries 
(Glenn and Gordon, 2007).

Great credit for the eradication of smallpox 
is given to the Czech epidemiologist, Karel 
Raška.
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HIV/AIDS
Hiv (Human immunodeficiency virus) is a virus that 
belongs to the retrovirus family which is a group 
of viruses that have the ability to create, according 
to their rna, a strand of Dna129 and insert it into 
the host cell genome. it causes acquired immune 
deficiency syndrome (aiDs). it is a collection 
of symptoms and infections resulting from the 
damage to the human immune system. thus, 
the patient does not die of aiDs, but of another 
disease (e.g. tuberculosis), for which aiDs makes 
way. the disease was identified at the beginning 
of the 1980s in the united states.

aiDs is now the fourth most frequent cause of 
death.130 so far, it has killed 25 million people.131 

approximately 37 million people are infected with 
Hiv and 2 million people become infected with 
the disease every year. among the young, more 
than 7 million girls and more than 4 million boys 
are infected with Hiv. 28% of people with aiDs in 
developing countries are now taking medication. 
However, for each person who begins treatment 
there are on average six others who become 
infected with Hiv.

around 14,000 people become infected with 
Hiv every day, half of them between 15 and 24 
years of age. only a small proportion of them will 
learn they have been infected. this pandemic, not 
only decimates the population, but also prevents 
people being active members of society. 15 million 
children have become orphans, as their parents 
died of aiDs. in the worst-affected continent, 
africa, between 20–25 million people are suffering 
from aiDs. they cannot be economically active (or 
their activity is very limited), which hampers the 

To you, my dear child,
I can teach you all about AIDS,
but I cannot protect you from HIV.
I can tell you things,  
but I cannot be responsible for them.
I can advise you,
but I cannot decide for you.
I can talk to you about alcohol and drugs, 
but I cannot say No for you. 
I can teach you kindness, 
but I cannot give you conscience.
I can teach you respect,
but I cannot make you honorable.
I can pass on values to you,  
but I cannot give you morality.
I can give you property,
but I cannot give you an inner beauty.
I gave you life, 
but I cannot live your life for you.

A.	A.	Xoagub

economic development of the country (Glenn, 
Gordon and florescu, 2009).

according to peter piot, executive Director 
of unaiDs, this disease is the most devastating 
epidemic in human history. it is hard to imagine 
a “smarter” and more dangerous virus. the most 
common targets are young people. the epidemic 
has far-reaching effects on the economy, families, 
and entire generations of children growing up 
without their parents. the disease is still shrouded 
in stigma and taboo.

many countries, however, have been able to 
reduce the incidence of Hiv through prevention 
programs. people use condoms more, postpone 
their first sexual intercourse, and have fewer sexual 
partners. positive examples from Brazil, senegal, 
thailand, and uganda indicate that aiDs can be 
fought, even though there is not any effective 
medication yet.

in senegal, community-oriented programs 
dealing with Hiv/aiDs have become a regular 
part of friday ceremonies in mosques. religious 
leaders discuss the issue on television and radio. 
education about aiDs has been included in 
religious education programs. christian leaders, 
including catholic ones, have also developed 
supporting prevention programs, providing 
advice and psychosocial support, and promoting 
tolerance and care for the disabled.

since 1996, Brazil has been offering a 
combination of antiretroviral drugs to all those 
Hiv-infected for free. it is estimated that between 
1996 and 2004, more than us $2 billion were saved 
on the hospitalization of patients. 

127	 Surveillance	is	a	concept	known	as	“epidemiological	vigilance”.	Once	the	disease	appears	somewhere,	a	team	of	health	professionals	goes	directly	to	the	patients.	
They	try	to	identify	the	cause	of	infection,	isolate	it,	and	subsequently	take	all	anti-epidemic	measures	to	prevent	further	spread	of	the	disease.

128	 A	few	years	earlier,	the	WHO	attempted	to	implement	a	blanket	vaccination	program	of	all	the	people	of	the	world	against	smallpox.	The	program	turned	out	to	be	
unrealistic.

129	 RNA	–	ribonucleic	acid;	DNA	–	deoxyribonucleic	acid.
130	 AIDS	is	the	leading	cause	of	death	in	Sub-Saharan	Africa,	but	it	is	now	rapidly	spreading	through	Eastern	Europe,	and	Central	and	Southern	Asia.
131	 AIDS	annually	kills	at	least	ten	times	more	people	than	die	in	military	conflicts	occurring	in	a	given	year.

Infobox: success in uganda
The incidence of HIV in Uganda reached its peak in 1991, with 15% of the population infected with the virus. Then 
the number decreased to 5% in 2001.

Elizabeth Marum from the US AID Center for Disease Control and Prevention in the capital city of Uganda, Kampala, 
estimates that between 1989 and 1998 international donors supported the prevention of and fight against AIDS with 
the sum of US $180 million.
Uganda was able to adopt the following measures:
This issue received political attention and support.
– A campaign to change people‘s behavior was launched in order to protect the population against HIV infection.
– Uganda established a National AIDS Control Program, which launched an intensive public media campaign. 
– Religious leaders and religious organizations became involved in the fight against HIV, with religious organizations 

having a strong influence on African society.
– Uganda was the first to introduce voluntary counseling and testing services, and in 1990 the first information 

center was opened in Kampala.
– The promotion of condom use played an important but not a major role in the fight against AIDS.
– Programs for the control and prevention of sexually transmitted diseases were introduced and supported.
– The most important factor in reducing the incidence of HIV proved to be a reduction in the number of sexual 

partners. The number of random sexual partners declined significantly in all age categories among Ugandans.

Around 14,000 people become infected 
with HIV every day, half of them between 
15 and 24 years of age. 
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Thus, Uganda could become a model for other countries that are losing the fight with HIV/AIDS. This country, accor-
ding to Elizabeth Marum, is a good example of a “comprehensive strategy aimed at a change of behavior … which 
includes political commitment at national level and a diverse range of activities at local level”.132

New HIV prevention methods and treatment 
with antiretroviral drugs133

preventive methods include:
– condoms for women. so far, however, 

condoms for women have not been sufficiently 
used because of their relatively high price.

– male circumcision. studies from the republic 
of south africa show that in circumcised men 
the chance of infection is 60% lesser than in 
uncircumcised men (Glenn and Gordon, 2007).

– microbicides.134

 these drugs are currently the 
most promising method of Hiv prevention, 
available to women.

– prophylaxis135 before sexual intercourse.
– vaccines. in south africa, a new vaccine, 

containing copies of three Hiv genes, has 
been developed and tested. exposure to these 
genes should trigger an immune reaction of 
the organism, so the cells containing the Hiv 
virus would be recognized by the human body 
and destroyed.

– an effective vaccine against Hiv is a hope to 
which professionals and patients cling. then it 
would be possible to bring the Hiv epidemic 
under control.

Antiretroviral drugs
more than two million people from low- and 
middle-income countries receive antiretroviral 
drugs which help to treat the symptoms of Hiv. the 
number of patients, however, is growing rapidly. 
one of the main reasons is the lower cost of drugs 

Photo 51: The Czech-Slovak hospital in 
Uganda (source:	the	author)

because of the competition between different 
manufacturers of generic drugs.136 negotiations 
between the governments of affected countries, 
drug companies, and non-governmental 
organizations were of great importance too.

in latin america, 72% of those in need receive 
drugs, in sub-saharan africa it is around 28%. the 
inhabitants of northern africa and of the near east 
have the poorest access to drugs, which is only 6% 
(Glenn and Gordon, 2007). Generally speaking, 
those who receive treatment live 7.5 years longer 
than those without treatment. However, another 
20 million people from developing countries 
would need to receive the treatment. 

according to the “Journal  of  cl inical 
investigation” (2007), a new form of bioengineering 
has been discovered, which could present a major 
step forward in the fight against aiDs. an artificial 
lymph node was transplanted into the body of a 
mouse. as a result, the lymph node successfully 
produced cells that stimulated immunity. this may 
open a new way for the transplantation of the 
whole immune system into the body of a patient 
dying of aiDs, cancer, or other diseases.

lester Brown of the earth policy institute points 
out that, despite all the partial achievements, 
education of the population on prevention is the 
key to handling aiDs. attention should be focused 
primarily on groups transmitting the infection, 
such as long-distance truck drivers, prostitutes, 
soldiers137 and drug users.

aiDs has an direct impact on economic growth 
in the most afflicted countries. there is a direct 
relationship between the incidence of Hiv and the 
growth or decline in GDp. it turns out that when 
the number of Hiv infected people reaches 5%, 
GDp per capita declines by 0.4% each year. With 
15% of Hiv infected, GDp decreases by 1% every 
year (Glenn and Gordon, 2007).

aiDs also has a negative impact on agricultural 
production, as people often sell their cattle to be 
able to pay for funeral ceremonies. small children 
– the orphans – are also not able to take care of the 
cattle left after their parents die.

in sub-saharan africa, the average prevalence 
of Hiv in the adult population (15–49 years of 
age) is 9%. this represents approximately 25 
million people. the incidence of Hiv has exceeded 
30% in the following countries: Botswana (39%), 
swaziland (34%), Zimbabwe (34%), and lesotho 
(31%). as a result, the average life expectancy 
has been reduced by 15 years in the region of 
southern africa.

in south africa, GDp will be 17% lower in the 
next decade than if it had not been affected by 
the aiDs epidemic. at the present prevalence of 
Hiv infection in Botswana, a fifteen-year-old boy 
has an 80% chance of dying of aiDs. Qualified 

The inhabitants of Northern Africa and of 
the Near East have the poorest access to 
drugs.

Attention should be focused primarily on 
groups transmitting the infection, such as 
long-distance truck drivers, prostitutes, 
soldiers and drug users.
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personnel, especially nurses and teachers, are 
dying before they can be replaced by others. in 
2006, africa witnessed one million children who 
had lost their teachers because of aiDs. in malawi, 
6–8% of teachers die of this disease each year. 

throughout africa, there are 20 million children 
who have lost at least one parent to aiDs. in the 
12 most affected african countries, there are 15% 
of orphans under 15 years of age because of aiDs.

eastern and southern africa are home to 
almost 5% of the world´s population, however, 
they represent more than 50% of the world´s 
population who are Hiv infected and 60% of 
people with active aiDs. trustworthy figures from 
northern africa are not available.

in africa, more women than men have aiDs (the 
ratio is 55:45). the american non-governmental 
organization Worldwatch institute (2007) states 
that the number of men will soon exceed women 
in the ratio of 11:9, thus many of them will not be 
able to find a partner.

in the most affected cities of southern africa, 
40% of pregnant women are Hiv infected. every 
tenth child has lost their mother to aiDs there. 
all of the 21 most Hiv affected countries are in 
africa. over 90% of children (40 million) who have 
become orphans due to aiDs live in africa. many 
of them have chosen a career of crime in order to 
survive. 

in asia and oceania, almost 9 million people 
are Hiv infected, with 5 million of them living in 
india and 2 million in china.138 this number might 
double within 5 years.139 in europe, Hiv/aiDs is 
spreading most rapidly in russia and ukraine.140 

tuberculosis is spreading there too, which is, in 
connection with Hiv/aiDs, particularly dangerous, 
as it is the major cause of death in people infected 
with the virus.141 in Western and central europe, 
Hiv incidence has stabilized, with 0.3% of infected 
people from the whole population. each year there 
are around 22,000 new cases and 12,000 die of 
aiDs.142

according to un aiDs, there are 1.9 million 
Hiv/aiDs infected people in latin america. the 
most affected countries are Brazil, argentina, 
and colombia. in twelve countries in this region 
(including the caribbean), the prevalence of Hiv 

in pregnant women is over 1%. in latin america, 
tuberculosis is again on the rise. it is the leading 
cause of death among aiDs infected people.

the systems of public health in latin america 
are low-quality, bureaucratic, politicized, and 
underfunded. they cannot therefore effectively 
respond to crisis situations, be that the spread 
of aiDs or the consequences of natural disasters, 
such as earthquake or hurricane.

in the united states, there are now over one 
million people infected with Hiv, in canada 
there are 58,000 people. as in Western europe, 
the number of aiDs-related deaths is relatively 
low thanks to the antiretroviral treatment. in the 
united states, 40,000 people become infected with 
Hiv each year. up to 25% of Hiv infected americans 
are estimated to be unaware of their status.

Photo 52: Billboard against AIDS from 
Kampala (source:	the	author)

132	 In	January	2010,	I	visited	a	Czech-Slovak	hospital	in	the	Ugandan	town	of	Buikwe	(operated	by	the	Czech	Catholic	Charity).	According	to	the	hospital	manager,	an	
HIV	prevalence	of	only	5%	of	the	population	is	a	totally	unrealistic	estimate,	close	to	propaganda.	Based	on	the	examination	of	many	thousands	of	people	who	
passed	through	the	hospital,	she	considers	the	number	to	be	several	times	higher.

133	 Antiretroviral	drugs	slow	the	progression	of	the	disease.	They	are	used	to	treat	infections	caused	by	retroviruses,	especially	HIV.
134	 Their	purpose	is	to	reduce	the	transmissibility	(infectiousness)	of	microbes	such	as	viruses	or	bacteria.	
135	 It	is	a	set	of	particular	measures	and	activities	that	involve	protection	against	a	certain	disease.
136	 The	annual	costs	of	antiretroviral	treatment	in	developing	countries	now	represent	only	US	$140	dollars	per	person.	The	cost	of	testing	for	AIDS	has	fallen	to	US	

$15.
137	 The	armed	forces	in	poor	developing	countries	are	most	affected	by	HIV.	The	percentage	of	infected	people	in	the	army	is	two	to	three	times	higher	than	among	

civilians.	The	members	of	the	deployed	troops	transmit	HIV	to	the	population	where	they	operate.	After	demobilization,	they	spread	HIV	in	the	cities	and	villages	
to	which	they	return	after	the	military	service.

138	 In	China	the	numbers	might	be	underestimated	and	intentionally	distorted	by	the	government.
139	 A	major	problem	is	the	huge	number	of	people	moving	from	rural	to	urban	areas	with	a	high	incidence	of	prostitution	and	drug	users	which	further	exacerbates	

the	problem	of	HIV.
140	 In	Eastern	Europe,	Russia	and	Central	Asia,	the	number	of	HIV	infected	people	is	estimated	at	1.5	million.	This	is	a	twentyfold	increase	over	the	last	ten	years.	

Nevertheless,	the	biggest	killer	in	Russia	is	still	alcohol.	Every	year	40,000	people	die	of	alcohol	poisoning	there.
141	 Mostly,	however,	tuberculosis	is	spreading	in	Southern	Asia,	with	3	million	newly	infected	people	each	year.

In the most affected cities of Southern 
Africa, 40% of pregnant women are HIV 
infected.



102

Pavel Nováček Sustainable Development

Malaria
malaria,143 along with Hiv/aiDs, is among 
the infectious diseases that, in the sphere of 
health care, most attracts the attention of non-
governmental organizations. for example, the 
sixth of the “millennium Development Goals” talks 
about the commitment to halt and reverse by 2015 
the spread of Hiv/aiDs, malaria, and other serious 
diseases.

the World Health organization estimates 
that 300–500 million people become infected 

Fig. 28: The increase in the concentration of 
DDT in the food chain 
(adapted	from	Braniš,	1999)

300–500 million people become infected 
with malaria each year, and more than one 
million succumb to the disease.

with malaria each year, and more than one 
million succumb to the disease. most victims are 
children under five years of age, with the highest 
prevalence in sub-saharan africa. malaria kills an 
african child every 30 seconds. countries such 
as kenya, uganda, Zambia, and Zimbabwe have 
decided to use the banned insecticide DDt to save 
peoples‘ lives. Despite the fact that DDt is harmful 
to the environment, this pesticide has been used 
to spray walls of houses there.

Infobox: the DDt controversy
DDT (dichlorodiphenyltrichloroethane) is one of the oldest and most well-known insecticides. Its biological decompo-
sition is difficult, and it accumulates in water, soil, and food chains. Especially in birds of prey, low fertility, deformed 
young, and progressive extinction have been reported as a result of high concentrations of DDT. 

The use of DDT began to increase after Paul Müller received the Nobel Prize in Medicine in 1948 for discovering 
that DDT is a contact nerve poison for insects (he made his discovery in 1939). As early as World War II soldiers 
began to use DDT against lice, fleas, and mosquitoes which transmit typhus and other diseases (it is estimated that 
in previous wars more soldiers died of typhus than of injuries). After the war, DDT was heavily used in agriculture 
to protect crops, which significantly increased food production. The WHO claims that about 25 million people were 
saved from death by starvation.

In 1972, DDT use was banned due to adverse side effects in the United States and then gradually almost around 
the whole world (in Czechoslovakia it was in 1975). 

The production and use of DDT is now banned in most countries, however, some African and Asian countries still 
use it to fight the malaria carrier. As early as in 1971, the WHO expressed precisely the controversy over the use of 
DDT: “The DDT ban would mean a disaster for human health in some regions, vast populations in swampy areas 
around the world would be exposed to malaria epidemics. Therefore, the ban cannot be justified with the present 
state of our knowledge”.

co
nc

en
tr

at
io

n 
in

cr
ea

se
 8

0,
00

0 
ti

m
es

predatory bird
1,600 ppm

predatory �sh
1,500 ppm

small �sh
10 ppm

plankton
5.3 ppm

DDT in water
0.02 ppm



103

2 Global challenges

the problem is also the fact that the malaria 
parasite has been increasingly resistant to the 
standard treatment of chloroquine, which was 
previously very effective. one of the major 
directions of scientific research is therefore the 
development of genetically modified mosquitoes 
that would not be able to transmit malaria.

Non-infectious diseases
particular attention has been paid to infectious 
diseases around the world, especially Hiv/aiDs. 
a quarter of all deaths (14 million people) are 
caused by infectious diseases, whereas only 2% 
of biomedical research is devoted to the “killer” 
diseases in the developing countries. for this 
reason, more children die of infectious diseases in 
the developing countries than soldiers who died 
during the first World War.

nevertheless, it is necessary to mention also 
the non-infectious diseases that affect both 
developing and developed countries. all in all, 56 
million people die each year, of whom 16 million 
succumb to diseases of the circulatory system, 
especially heart diseases and heart attack. 7 million 
people die of cancer, 4 million of respiratory 
illnesses, and nearly one million of diabetes. also 
the mental health problems in many countries are 
one of the important factors of poor health.

the following table shows that non-infectious 
diseases are the leading cause of death in both 
developed and developing countries. only in 
africa do infectious diseases cause more deaths 
than non-infectious diseases.

it is a mistake to believe that nothing can be 
done with non-infectious chronic diseases. Due 

142	 Throughout	Europe,	including	Russia	and	Ukraine,	80,000	people	die	of	AIDS	each	year.
143	 Malaria	is	caused	by	a	parasitic	protozoan,	the	carrier	to	humans	is	the	mosquito	genus	Anopheles.	The	symptoms	of	malaria	are	fever,	muscle	tremors,	sore	joints,	

vomiting,	and	convulsions.
144	 This	is	arteriosclerosis,	which	results	from	the	storage	of	fatty	substances	in	the	artery	wall.	This	leads	to	a	decreased	blood	flow	to	the	heart	muscle	(myocardi-

um).	The	heart	muscle	suffers	from	ischemia.	The	final	stage	is	necrosis	(death)	of	the	heart	muscle	-	myocardial	infarction.
145	 Cerebrovascular	disease	–	stroke.
146	 Chronic	lung	diseases	–	COPD	(chronic	obstructive	pulmonary	disease).
147	 The	perinatal	period	is	from	immediately	before	to	after	birth.

Only 2% of biomedical research is devoted 
to the “killer” diseases in the developing 
countries.

In Africa do infectious diseases cause more 
deaths than non-infectious diseases.

to advancements in health care, but especially 
thanks to prevention during the past 30 years, the 
death rate due to heart diseases has dropped by 
70% in australia, canada, Japan, Great Britain, and 
the united states. 

out of the 35 million people who die each 
year of heart diseases, heart attack, cancer, and 
other chronic diseases, 80% were from low- and 
middle-income countries.148 at least 80% of heart 
diseases, heart attacks, and diabetes, and 40% 
of cancers would never occur if we ate healthier 

table 4: causes of death worldwide

The World Developed countries Developing countries

Rank Cause Share 
in  % Rank Cause Share 

in  % Rank Cause Share 
in %

1.
Ischemic heart 

diseases144 12,4 1. Ischemic heart diseases 22,6 1. Ischemic heart diseases 9,1

2.
Cerebrovascular 

disease145 9,2 2. Cerebrovascular disease 13,7 2. Cerebrovascular disease 8,0

3.
Circulatory system 

infections 
6,9 3.

Respiratory diseases, 
lung cancer

4,5 3.
Circulatory system 

infections 
7,7

4. HIV/AIDS 5,3 4.
Circulatory system 

infections 
3,7 4. HIV/AIDS 6,9

5.
Chronic lung 
diseases146 4,5 5. Chronic lung diseases 3,1 5. Perinatal diseases 5,6

6. Perinatal diseases147 4,4 6. Colon and Rectal Cancer 2,6 6. Chronic lung diseases 5,0

7. Diarrheal diseases 3,8 7. Stomach cancer 1,9 7. Diarrheal diseases 4,9

8. Tuberculosis 3,0 8. Fatal accidents 1,9 8. Tuberculosis 3,7

9. Road accidents 2,3 9. Diabetes 1,7 9. Malaria 2,6

10.
Respiratory diseases, 

lung cancer
2,2 10. Breast cancer 1,6 10. Road accidents 2,5
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food, took more exercise and did not smoke.149 
as for lung cancer, smoking is to blame for 90% 
of its incidence.150 5 million people die of smoke-
related illnesses each year, which represents 
almost 10% of all deaths worldwide. the World 
Bank estimates that a 10% increase in the price of 
tobacco products could reduce their consumption 
by 4% in rich countries and by 8% in low- and 
middle-income countries.151 over the next 20 years, 
75% of the people who die of cancer will be from 
developing countries, where the consumption of 
tobacco products has been increasing.

Breast cancer represents a major global health 
problem. more than one million new cases 
appear each year, and approximately 400,000 
women annually die of breast cancer. there 
was a significant decline in deaths from the 
disease in Western europe, australia and north 
and south america, thanks to mammographic 
examinations,152 accurate diagnostics and because 
of the availability of high-quality treatment to 
most women.

another example of non-infectious disease to 
mention is obesity, often associated with diabetes. 
obesity in particular was until recently considered 
a problem of “well-fed” people in developed 
countries, but it concerns more and more the 
population in developing countries. 

Generally speaking, we eat more than we 
need and we are less and less physically active. 
a “dinosaur effect” occurs – a small head and a 
big body with an insatiable belly. although it is 
still far more a problem of the “first World”, the 
term “globesity”, global weight gain, is being 
propagated (svoboda and nováček, 2002).

the World Health organization predicts that in 
developing countries the increasing obesity will 
make chronic diseases (heart attack, heart diseases, 
cancer, diabetes) the most feared diseases in those 
regions during the next 25 years, thus surpassing 
infectious diseases.

in china over the last ten years the number of 
young men who are overweight has tripled, and 
doubled among women. the percentage of people 
with high blood pressure is now comparable with 
the figures in the united states. more than half of 
all diabetes cases are now diagnosed in india and 
china.153 50% of egyptian women are overweight 
and the percentage of people with diabetes is 
the same as in the usa. the figures concerning 
diabetes are similar also in other developing 
countries such as mexico. even in the poorest 
countries of sub-saharan africa, the number of 
obese people and the incidence of diabetes are 
increasing.154

Health status of children
nearly a third of children in the developing 
countries (150 million children younger than  
5 years) suffer from malnutrition. this contributes 
significantly to the total number of eight million 
children who die every year. undernourished 
children also have a much higher susceptibility 
to common childhood diseases. more than a half 
of these undernourished children live in southern 
asia, less than one third in sub-saharan africa. 

production and food availability per capita is 
approximately the same in both regions. it refutes 
the idea that malnutrition is caused by the lack 
of affordable food. High population density in 
southern asia causes impoverished people to 
have poor access to clean water which leads to a 
higher incidence of infections. poor nutrition and 
the poor health of women in asia lead to a higher 
number of babies born with insufficient weight.155 

the combination of inadequate sanitation and low 
birth weight increases the vulnerability of children 
to common infections and reduces the body´s 
ability to absorb food and essential nutrients.156  

this also reduces the number of calories available 
for the body to grow and leads to the loss of 
appetite.

41% of the deaths of children under 5 years 
of age are in sub-saharan africa, another 34% in 
southern asia. Half the deaths of children under 
5 occur in six countries: india, nigeria, china, 
pakistan, congo, and ethiopia. 90% of the deaths 
occur in 42 countries.

the existing vaccines could annually save three 
million children, because immunization is one of 
the most effective precautions. the cost per child 
of immunization against major infectious diseases 
is only us $15. However, 20% of children have no 
access to primary vaccination and children in 
developing countries are ten times more likely 
to die from an infectious disease than children in 
developed countries.

Financing health care in developing countries
in the developing countries there is a severe 
shortage of doctors and medical staff due to a 
lack of funding. for example, africa accounts for 
24% of the world’s patients, but there are only 
3% of the doctors and nurses and less than 1% of 
global expenditure on health. Qualified medical 
personnel (especially doctors) are leaving for a 
better life in europe and north america.

in africa, out of 47 countries, 24 have only one 
medical school and in 11 countries there is not 
even one.

poor health care in the developing countries is 
dealt with, not only by the donor countries (these 
are mostly member countries of the organisation 
for economic cooperation and Development 
– oecD), but also by non-governmental 
organizations and private donors.157 for example, 
the Bill and melinda Gates foundation has become 
the world´s largest sponsor of research into 
malaria.158 their contribution of nearly us $260 
million is greater than the sum of money the us 
government invested in this field. 

in 2006, Warren e. Buffett, the then second-
richest man in the world (after Bill Gates), made 
a surprising move and donated the Bill and 
melinda Gates foundation us $30 billion. thus, 
the foundation has more financial resources than 
the WHo and is the largest charitable organization 
in the world. each year, it earmarks about us $1.5 
billion for the fight against diseases in developing 
countries.

in 2006, the u2 singer, Bono vox, launched his 
own philanthropic campaign called “product red”. 

50% of Egyptian women are overweight 
and the percentage of people with 
diabetes is the same as in the USA.

The combination of inadequate sanitation 
and low birth weight increases the 
vulnerability of children to common 
infections.

The cost per child of immunization against 
major infectious diseases is only US $15. 
However, 20% of children have no access 
to primary vaccination.

In Africa 24 countries have only one 
medical school and in 11 countries there 
is not even one.

Bill and Melinda Gates Foundation has 
more financial resources than the WHO.

As for lung cancer, smoking is to blame for 
90% of its incidence.

Obesity was until recently considered a 
problem of “well-fed” people in developed 
countries, but it concerns more and more 
the population in developing countries.
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large companies such as nike, Giorgio armani, 
american express, and others will be offering part 
of their products with the tag Global red. over 
the next five years, these companies will give 40% 
of the profits from the sale of their goods to the 
Global fund to fight Hiv/aiDs, tuberculosis and 
malaria. it is an interesting case of penetration 
into the area of business and “big business” where 
there are huge financial resources, but their use 
for charitable purposes has so far been minimal.159

at present, the pressure from donors for a more 
effective use of aid by the recipients has been 
increasing. Donors are increasingly moving away 
from simple need-based funding to performance-
based funding. this kind of shared responsibility 
should perhaps prevent the money from 
disappearing into the “black hole” of collapsed or 
malfunctional states, where the health service is in 
a similarly pitiful or worse condition than the entire 
state system (see the infobox).

Annual deaths due to smoking (1950–2030)

developed countries
developing countries

19751950 2025–20302000

0.3 million

1.3 million

0,2 million

2.1 million

2.1 million

7 million
(prognosis)

3 million
(prognosis)

Fig. 29: Estimate of smoking-attributable 
deaths per year (1950–2030)
(adapted	from	Smith,	2003)

148	 This	high	number	is	attributed	not	only	to	the	poor	availability	and	quality	of	health	care,	but	also	to	the	fact	that	most	of	the	world´s	population	live	in	these	
countries.	

149	 The	main	factors	that	affect	our	health	include	nutrition,	the	genetic	makeup	of	individuals,	social	background	(including	sanitary	habits),	psychological	burden,	
and	the	environment.The	UN	states	that	the	poor	quality	of	the	environment	is	responsible	for	up	to	20%	of	premature	deaths,	but	it	is	necessary	to	be	cautious	
here.	This	is	an	estimate	with	too	many	factors	in	play.	The	influence	of	the	environment	on	human	health	will	be	also	significantly	different	in	various	regions.

150	 Attention	should	be	paid	to	the	impact	of	addictive	substances	(drugs	including	tobacco	and	alcohol)	on	human	health.
151	 The	imposition	of	higher	excise	taxes	on	tobacco	and	alcoholic	products	is	a	popular	method	for	the	state	to	raise	revenues	to	the	treasury.	
152	 Mammography	is	an	X-ray	examination	of	the	breast	that	is	used	to	detect	cancerous	growths	at	an	early	stage.
153	 In	India,	diabetes	is	widespread	in	cities	as	are	cardiovascular	diseases.
154	 Even	in	the	poorest	countries,	there	is	some	percentage	of	people	who	are,	in	comparison	with	developed	countries,	rich	or	very	rich.	These	people	imitate	the	

Western	consumer	lifestyles	and	as	a	result	have	similar	health	problems.
155	 More	than	25%	of	children	born	in	India	and	30%	in	Bangladesh	weigh	less	than	2,500	grams,	in	Sub-Saharan	Africa	it	is	only	12%	of	children.
156	 A	third	of	the	population	in	the	developing	countries	suffers	from	a	lack	of	some	important	mineral	elements	and	vitamins.	
157	 In	2007,	all	donors	gave	a	total	of	US	$22	billion	to	the	health	care	system	in	poor	regions.	For	the	year	2015,	US	$31	billion	are	expected	to	be	needed.	For	

comparison,	the	costs	to	repair	the	damage	caused	after	Hurricane	Katrina	in	the	USA	in	2005	reached	US	$200	billion.
158	 In	general,	it	takes	9–15	years	before	new	drug	gets	from	the	laboratory	through	all	the	tests	to	the	market.	The	development	of	a	medication	is	an	extremely	

expensive	and	uncertain	matter.	

Infobox: the breakdown of health care in afghanistan
According to the report of the Lancet magazine of 25th March, 2006, the health care system in Afghanistan was devas-
tated as a result of the 25-year-long conflict. Due to the continuing acts of violence, there are thousands of unqualified 
and poorly paid people working in the health service, pharmacies without licenses selling fake medication, and the 
country does not have enough clean and decently functioning health facilities. Afghanistan has one of the worst 
health indicators in the world: infant mortality reaches 115 cases per 1,000 live births, mortality under five years 
of age reaches 257 cases per 1,000 live births and life expectancy is only 43 years. Maternal mortality in childbirth 
is 1,600–2,000 cases per 100,000 live births. In one region, no fewer than 6,500 deaths per 100,000 live births were 
reported, the highest number which has ever been recorded in the world.
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Fig. 30: Proportion of the obese and the 
undernourished in selected countries 
(adapted	from	Moldan,	2009)

We are entering the century of the environ-
ment, whether we want to or not.  In this 
century everyone who considers himself a 
realist will be forced to justify his behavior 
in light of the contribution it made toward 
the preservation of the environment.

Ernst	von	Weizsäcker

po
pu

la
tio

n 
(%

)

70

60

40

30

20

10

0

In
di

a

50

H
ai

ti

N
ig

er

N
ig

er
ia

Ke
ny

a

Ta
nz

an
ia

U
zb

ek
is

ta
n

Ch
in

a

Br
az

il

RS
A

Zi
m

ba
bw

e

M
ex

ic
o

Eg
yp

t

obese
undernourished

2.8.5 the environment
the human environment is the part of the world 
humans mutually interact with, i.e. which they 
use, influence, and to which they adapt. in more 
general terms we can say that the environment 
(not only of humans, but also of other organisms, 
populations and communities) is the set of all the 
factors which a specific living subject is in contact 
with and the conditions which surround it. thus, 
the environment is everything that affects a living 
subject both directly and indirectly.160

lay people sometimes confuse environmental 
science, the discipline dealing with the 
environment, with ecology. ecology is a broader 
discipline; environmental science is its component, 
a subcategory. ecology is the scientific study of 
the mutual relations of organisms as well as their 
relations to their environment. in other words, it is 
the study of links in nature, of “nature’s economy”, 
of ecosystems and their functioning.161

the human environment is approximately 
identical with the extension of the biosphere162 
which is the whole domain on earth where life 
can be found. it is the part of the earth’s crust, 
atmosphere and waters inhabited by organisms. 
its depth is twenty kilometers;163 nevertheless, 
more than 90% of the biomass is located in a 
layer 3.7 kilometers deep. at an altitude of 3.5 km 
above sea level, mostly rocks, ice, snow, and barren 
land can be found. sunshine reaches a maximum 
depth of 100–200 meters under the surface of 
the seas and oceans. it is dark in deeper regions 
and no photosynthesis takes place there.164 living 
organisms therefore depend on the deposition of 
detritus (referred to as marine snow) and the ocean 
deeps are in fact barren lands or deserts as well.

let us recall what we know from elementary 
school. the earth’s diameter is 12,756 km. and 
only a very tiny layer enveloping the planet, 
the biosphere, contains life. the only life in the 
universe we know. if we scaled down the earth 

to the size of an orange, the thickness of the 
biosphere would not even match the depth of the 
orange peel furrows. When standing on an ocean 
shore or on a mountaintop, it feels as if space 
around us had no borders, as if it was “infinite”. 
But if we change the perspective and have a look 
on earth from orbit or from the moon, our planet 
will appear like a spaceship which carries life, very 
fragile and vulnerable life.

Humans have influenced their environment from 
the beginning of their existence. as hunters and 
gatherers, they very probably intentionally set fires 
and animals which died served them as food. no 
doubt the fire sometimes went out of control (e.g. 
when the direction of the wind changed) which 
resulted in large burnt-out areas.165 nevertheless, 
these impacts on the environment were only of a 
local scale.

later, after the last ice age, humans domesticated 
animals and lived as nomads and herdsmen. at this 
point, they were able to change the landscape on 
a regional scale. if possible, they kept multiplying 
their herds until they reached the limits to which 
the ecosystems could be exploited. then they 
migrated elsewhere if there was a place to go, or 
they gradually caused the degradation or even 
devastation of their lands by overgrazing. in 
principle, the same is also going on today in those 
regions where nomadic tribes live, e.g. in north 
africa or in the near east.

still later on, in the period of the neolithic 
revolution, humans started to settle down, found 
settlements and cultivate land. the number of 
people increased as well as their ability to change 
their environment, as mentioned in chapter 2.5 
(cultural evolution). in the second half of the 20th 
century, we reached the “limits to growth”, as the 
authors of the first report to the club of rome put 
it.

If we scaled down the Earth to the size of 
an orange, the thickness of the biosphere 
would not even match the depth of the 
orange peel furrows. 

In the second half of the 20th century, we 
reached the “limits to growth”.
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although perhaps too little and too late, humans 
have made efforts to react to the environmental 
threats. there are indications that the natural 
resources (e.g. woods) were protected already in 
ancient egypt and classical Greece and rome. 

the protection of nature as we understand it 
today dates back to the first half of the 19th century. 
thanks to the effort of individuals, mostly from the 
nobility, nature reserves were designated where 
husbandry and sometimes even entrance of 
people is forbidden (or radically restricted).

Within the area of the present-day czech 
republic, Žofín forest was designated in 1838 
and later, in 1858, Boubín forest situated on the 
schwarzenberg estate.

in the second half of the 19th century, the effort 
of individuals was complemented by societies 
which aimed their activity at discovering the 
beauties of nature (plant and animal species, the 
landscape as a whole) and their protection.

in 1872, the first national park, yellowstone 
national park, was designated by president Grant in 
the united states (in the state of Wyoming). it was 
established to protect natural riches over an area 
of 8,987 km2. With this act, the federal Government 
took joint responsibility for natural protection. By 
the end of the 19th century, several other national 
parks or reserves established by the state had been 
designated not only in the us, but also in Great 
Britain, canada, australia, and other countries. 
these activities were brought to developing (the 
then colonial) countries as well. the best example 
comes perhaps from southern africa where by the 
end of the 19th century, a number of animal species 
had been exterminated through intensive hunting. 
this led the colonial powers (england, Germany, 
france, portugal, spain, italy, and Belgium) to pass 
a legal regulation in 1890, “protection of animals, 
birds and fish in africa”. (Ganguly, 1997)

after World War ii, in 1948, unesco assisted in 
founding the international union for conservation 
of nature (iucn), the most important non-
government organization protecting nature.166

in the second half of the 20th century, the focus 
shifted from nature conservation to the wider 
concept of environmental protection.167 Global 
problems caused by human activity started to 
be increasingly discussed as well. indeed, the 
industrial revolution gave people the capacity and 

means to influence the environment on a global 
scale.

there are several milestones which we passed 
in the second half of the 20th century on our way 
from nature conservation to globally understood 
environmental problems and finally, in the second 
half of the 1980s, to the concept of long-term 
sustainable development. the list of them is 
subjective and certainly incomplete. still, let us 
mention at least the most fundamental.

1. Manned spaceflights
some environmentalists consider the space 
program and spaceflights a pointless luxury. 
they think that the resources spent could be 
used in a different and better way. i do not share 
this opinion. let us put aside the natural desire 
for knowledge, the scientific discoveries, and 
new technologies which have been brought by 
space research. We are primarily interested here 
in the vast psychological impact delivered to us 
through the first astronauts who enabled us to 
hear and see what mother earth looks like from 
orbit, how beautiful, but also how small, fragile and 
vulnerable it is in space. to this day, photographs 
of the earth from space are a popular theme of 
various posters and calendars.

2. Silent Spring
in 1962, american biologist rachel carson 
published her book silent spring. it was fiction, 
an thought-provoking vision of the consequences 
brought by further ill-considered and excessive 
usage of chemical agents, especially the pesticide 
DDt. this work epitomizes the phenomenon of 
appearing in the right place at the right time. if the 
book had been published earlier or somewhere 
else, it would probably have not attracted such 
attention. in the united states, however, it became 
a kind of environmental protection manifesto. 
it inspired american university students who 
organized the first earth Day on april 22nd, 1970. 
it has gradually spread to many countries and 
today tens of millions of people participate in 
happenings, discussions, and many other events 
every year. it is a nice example of a success 
in materializing a concept of environmental 
protection, which is difficult to grasp, complex 
and for many people vague, in a particular activity 
which appeals to multitudes. 

159	 The	Global	Fund	to	Fight	HIV/AIDS,	Tuberculosis	and	Malaria	raised	nearly	US	$5	billion	for	its	activities,	nevertheless,	only	US	$5	million	(i.e.	just	one	per	thou-
sand)	were	gifts	from	corporations.

160	 A	clear	and	fitting	definition,	I	think,	is	stated	in	the	second	paragraph	of	the	Act	on	the	Environment	No.	17/1992	of	the	Czech	and	Slovak	Federal	Republic:	
“The	environment	is	everything	that	provides	natural	conditions	for	the	existence	of	organisms,	including	human	beings,	and	is	the	precondition	of	their	further	
development.	Its	major	components	are	air,	water,	rocks,	soil,	organisms,	ecosystems	and	energy”.

161	 “The	ecosystem	is	the	functional	set	of	living	and	inanimate	components	of	the	environment	which	are	interlinked	by	metabolism,	energy	flow	and	the	exchange	
of	information	and	which	influence	one	another	and	develop	within	a	certain	space	and	time”	(Act	on	the	Environment	No.	17/1992	of	the	Czech	and	Slovak	
Federal	Republic).	An	ecosystem	is	for	example	a	lake,	a	meadow,	a	forest,	but	also	the	whole	biosphere.

162	 This	cannot	be	taken	literally,	because	today	human	beings	are	active	in	orbit,	on	the	Moon	or	Mars;	that	is	far	away	from	the	limits	of	the	Earth’s	biosphere.
163	 The	deepest	known	place	below	sea	level	is	the	Marianas	Trench	by	the	island	of	Guam	(not	far	from	the	Philippines)	which	reaches	a	depth	of	11,034	meters.	

Organisms	adapted	to	the	immense	water	pressure	can	be	found	here.	Above	sea	level,	life	can	be	found	up	to	the	highest	mountaintops;	that	is	to	an	altitude	of	
almost	9	kilometers	(Mount	Everest	reaches	a	height	of	8,848	meters	above	sea	level).

164	 Photosynthesis	(or	photosynthetic	assimilation)	is	a	biochemical	process	in	which	the	energy	of	solar	radiation	is	converted	into	the	energy	of	chemical	bonds.	
Simple	inorganic	substances	(carbon	dioxide	and	water)	are	thus	converted	into	energy-rich	organic	compounds	(sugars)	in	plants.

165	 During	a	storm	in	July	1988,	lightning	set	fire	to	a	forest	in	the	Yellowstone	National	Park.	Until	it	began	to	rain	and	the	wind	changed	its	direction,	even	all	the	
modern	firefighting	equipment	was	helpless.	Fire	consumed	60%	of	the	forest	in	the	national	park,	the	entire	area	of	which	is	nearly	9,000	km2.

166	 The	World	Wide	Fund	for	Nature	(WWF)	is	a	very	important	organization	and	the	largest	in	the	number	of	its	members	and	supporters	(over	five	million).	
Nevertheless,	it	was	founded	only	in	1961	(called	the	World	Wildlife	Fund	at	that	time).

In the second half of the 20th century, the 
focus shifted from nature conservation 
to the wider concept of environmental 
protection.
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3. The UN Conference on Human Environment 
in Stockholm
in 1972, the united nations organized the first 
conference on the environment in stockholm 
which was attended by the representatives of 113 
countries. nevertheless, out of the 109 conference 
recommendations, only eight addressed the links 
between development and environment. 

at that time, indira Gandhi uttered her famous 
sentence: “poverty is the greatest polluter”. in other 
words, if you want the developing countries to 
join in and take care of their environment, help us 

get out of the poverty trap. for people who can 
either cut down the last wood remaining in the 
surroundings so that their families can cook their 
dinner and get warm, or sit hungry and cold, the 
choice is obvious, leaving no space for thoughts 
that there will be no more trees nor wood in the 
future. in their place and in their situation, we 
would do the same. 

at this conference, the united nations 
environment programme (unep) was established 
which marked, besides many lofty phrases 
voiced here, perhaps the only considerable and 
substantial outcome.

4. The Limits to Growth
in 1972, the club of rome published its first report, 
prepared for it by Donella and Dennis meadows, 
and Jorgen randers, entitled “the limits to 
Growth”. a mathematical model, which would be 
considered simple today, examined five principal 
world trends: accelerating industrialization, 
population growth, the food problem, depletion 
of non-renewable resources, and degradation 
of the environment. an exponential curve 
is characteristic of all the examined trends. 
exponential growth, however, cannot last long 
in the spatially limited biosphere and we will 
reach the limits to growth. thus, the authors for 
example predicted in 1972 that oil resources 
would be depleted in 31 years. although this did 
not happen, their warning is generally still valid. 
as a solution, they proposed a concept known as 
zero growth of the world economy which was not 
and still is not feasible and i think even not right. it 
would mean condemning the developing regions 
to eternal poverty, or drastically limit economic 
activities in the developed countries.168

Growth for the sake of growth is the 
ideology of the cancer cell.

Edward	Abbey

Although there are limits to growth, there 
need be no limits to development.

Dennis	Meadows,	Donella	Meadows,	
Jorgen	Randers

Photo 53: Yellowstone National Park – the 
first national park in the world 
(www.en.wikipedia.org)

Photo 54: A view of Earth from space
(Pixmac	photo	bank)

Infobox: beyond the limits
Twenty years later, in 1992, the Meadows and Jorgen Randers published an updated version of the “limits to growth” 
under the title “Beyond the Limits”. Simulations of future development were based on the computer model World 3 
and examined four possible types of behavior:
a) constant exponential growth of resource exploitation based on growing population and material economy;
b) logistic growth in an S-shaped curve continuously approaching the physical limits (carrying capacity) of 

the Earth;
c) “overshoot” (i.e. exceeding the carrying capacity of our planet) accompanied by oscillation around these limits;
d) “overshoot” accompanied by natural resources depletion or destruction and the subsequent collapse of human 

society as a whole.
The first possibility is purely theoretical and unreal with respect to limited resources, the second represents a kind 

of ideal alternative, the third brings difficult problems for which, however, solutions could be found, while the fourth 
has consequences for which there are no solutions.

The authors summarized their findings in three points:
1.  The exploitation of a number of fundamental resources and production of many kinds of pollutants has already 
exceeded the rates which are physically sustainable. Without a significant decrease in material and energy flows, 
we will witness an uncontrollable fall in food and energy consumption and industrial production per capita in the 
following decade.
2.  This fall is not unavoidable. It can be prevented if we implement substantial changes in policies and practices 
which underestimate the growth in material consumption and population and if we, at the same time, significantly 
increase the efficiency of material and energy usage.
3.  Long-term sustainable society is still possible, both technically and economically. It may be much more desirable 
than a society which tries to solve its problems by constant expansion. Transition to long-term sustainable society 
requires a delicate balance between long-term and short-term goals and an emphasis on sufficiency, equality, and 
quality of life rather than on quantity of outcomes. It requires more than mere productivity or technology; it also 
requires maturity, determination, and wisdom.

Poverty	is	the	worst	form	of	pollution.	
Indira	Gandhi
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167	 Originally,	rather	the	term	“natural	environment	protection”	was	used	but,	strictly	speaking,	“natural	environment”,	that	is	the	environment	not	affected	by	humans,	
does	not	exist.	Therefore,	the	more	fitting	term	“environment	protection”	is	used	today	meaning,	of	course,	the	human	environment.	

168	 Four	years	later,	the	authors	of	the	second	Report	to	the	Club	of	Rome	tried	to	reflect	on	this	“zero	growth	trap”	and	introduced	the	concept	of	“organic	growth”	
(Mesarovic,	Pestel,	1976).	They	proposed	the	development	of	living	organisms	as	an	inspiration	for	the	development	of	human	economy.	The	living	organisms	
grow	as	well,	but	their	individual	parts	develop	into	the	optimal	form	differently	in	time.	The	world	also	develops	unevenly	and	especially	for	the	developing	
countries,	further	economic	growth	is	still	essential.

169	 The	official	name	of	the	commission	was	the	“UN	World	Commission	on	Environment	and	Development”.
170	 A	model	is	a	simplification	of	reality	which	aims	at	capturing	essential	phenomena	and	relations;	then,	various	situations	can	be	simulated	on	the	model	and	

optimal	ways	of	reality	management	(or	problem	solving)	can	be	offered.	A	system	is	a	set	of	components	and	relations	among	them.	It	is	an	organization	of	
specific	components	mutually	linked	so	that	they	create	a	whole.

5. Our common future
in 1983, the un secretary General asked the 
prime minister of norway, Gro Harlem Bruntland, 
to establish an independent international 
commission169 which would examine the global 
conditions of the environment and recommend 
the possibilities of economic development 
sensitive and friendly to the environment. it was 
in fact a bold attempt to find a way of arranging 
matters so that all people on earth could develop, 
the countries could grow economically, and, at the 
same time, the human environment would not be 
devastated. the challenge seemed to echo the 
claim by i. Gandhi from stockholm that “poverty 
is the greatest polluter”.

as a result, in 1987 the report our common 
future was published which introduced the 
concept of sustainable development. if there was 

any criticism of this report it pointed out primarily 
its overreliance on the potential of technology 
as a solution to current problems. according 
to the World commission on environment and 
Development, advanced technology enables 
economic growth to continue and, at the same 
time, it prevents an increase in energy and material 
consumption, as well as waste production. By 
contrast, it should bring a decrease. 

the report our common future became a 
key document of the 1980s dealing with global 
problems and the future development of the 
world. sustainable development became the most 
important attempt of the end of the 20th and the 
beginning of the 21st century which has had the 
aspiration to formulate and promote a concept of 
the development of human society which would 
be able to face global problems and challenges in 
a democratic and positive way.

2.8.5.1 a Model of the environment
to be able to understand and study complex 
issues of the environment as well as influence 
its conditions and development, we need a 
simplification of reality, i.e. a model of the 
human environment. it is not only its individual 
components that are important for a model of the 
environment, but also mutual links and relations 
among these components which together form 
a system.170 such a systematic model of the 
human environment was published in 1990 by 
the first (and unfortunately also the last) federal 
czechoslovak minister of the environment Josef 
vavroušek in his book the environment and 
self-Government of society (Životní prostředí a 
sebeřízení společnosti). this model will serve as 
the basis for our reflections on the environment. 

in his model, Josef vavroušek identified three 
fundamental categories of issues:
1. change in quality of individual components of 

the human environment;
2. natural and anthropogenic factors affecting 

the quality of the human environment either 
positively or negatively (these factors can be 
internal, i.e. bound to the monitored area, 
e.g. a country, or external, e.g. factors with 
international impact);

3. health, social, ethical, economic, and political 
consequences of the changes in quality of the 
human environment.

Within the three specified environmental issue 
categories we can further distinguish three levels, 
or layers, of individual phenomena:

a) the primary level represents the directly 
manifested, usually relatively fast moving and 
measurable phenomena. 

b) the secondary level covers mediated and more 
complex phenomena which are more difficult 
to identify and measure, and which usually 
proceed with a time delay. they are triggered 
by the primary phenomena as a result of their 
synergistic action.

c) the tertiary level generalizes deep connections, 
causes, and consequences of both the primary 
and the secondary phenomena, and their overall 
synergistic effects. the tertiary phenomena 
usually proceed with a long time delay from 
the lower level phenomena and they are very 
difficult to measure.

individual categories and levels of phenomena, 
which can be studied separately or in mutual links 
and relations with others, appear as follows:

1. Comoponents of the Environment
change in the quality of individual components of 
the human environment – the primary level
– Deteriorating quality of the air and pollution 

of the nearest region of space
– pollution of surface and underground water 

and its overdraft
– reduction in farmland area and a decrease in 

its quality 
– Decrease in  woodland qual i t y  and 

deteriorating conditions of woods 
– plants growing outside woods and free-

roaming animals becoming endangered or 
extinct

The report Our Common Future became a 
key document of the 1980s dealing with 
global problems.
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– exploitation of mineral resources and 
impairment of the landscape by mining

– changes in quality of living, settlement, and 
working environment

change in quality of individual components of the 
human environment – the secondary level
– climate change and impairment of the 

protective capacity of the atmosphere
– contamination of food chains and geochemical 

cycles, accumulation of extraneous substances 
in the environment 

– impairment of the buffering and self-cleaning 
capacity of the landscape ecosystems

– impairment of the landscape hydrological 
system

– Decrease in the natural production capacity of 
the landscape ecosystems

– impairment of protected areas
change in quality of individual components of the 
human environment – the tertiary level 
– stress and deteriorating conditions of the 

biosphere, impairment of ecological stability 
and esthetic value of landscape

– Depletion of natural resources: disintegration 
of natural ecosystems, a decrease in the 
diversity of living organisms, irreversible 
impoverishment of the plant and animal 
gene pool, overexploitation of nonrenewable 
resources, overexploitation and insufficient 
reproduction of renewable resources 
(including soil)

2. Factors
factors affecting the quality of the human 
environment – the primary level
natural factors:
– changes in cosmic activity (e.g. solar activity)
– changes in the conditions of the earth’s 

atmosphere
– climate and meteorological changes
– tectonic events
– natural radioactivity
– Biological factors
anthropogenic external (international) factors:
– “import” of dangerous substances 
– international cooperation

– overall international situation
anthropogenic internal factors:
– volume and manner of natural resources 

exploitation
– Quantity and manner of waste production
– Degree of waste utilization as a secondary raw 

material
– impacts on the landscape
– introduction of foreign elements into 

ecosystems
– introduction of undesirable foreign or newly 

created organisms
factors affecting the quality of the human 
environment – the secondary level
– structure and effectiveness of the economy
– scientific and technological development: 

understanding the relations “society 
– environment”, ecological features of 
technology and technological discipline, 
ecological features of products

– Demographic trends, structure of the needs 
and way of life of the population

– system of landscape management
– system of national economy management
– specialized system of managing care for the 

environment
– volume and structure of resources for the 

transition to an environmentally sensitive 
economy

– awareness, upbringing, and education of the 
population

– voluntary civic activities pertaining to the 
environment

– involvement in international cooperation and 
distribution of work related to the environment

factors affecting the quality of the human 
environment – the tertiary level
– value orientations and aspirations of society
– political system of society

3. Consequences
consequences of the changes in quality of 
individual components of the human environment 
– the primary level
– Decrease in quality of drinking and industrial 

water, difficulties in water supply
– Decrease in volume and quality of agricultural 

and food production, contamination of the 
human food chain

– somatic stress of the human organism
– Deteriorating inhabitability and esthetic value 

of the landscape 
– psychological stress of the human organism
– Decrease in volume and quality of wood and 

wood products
– Decrease in volume and quality of industrial 

production
– faster corrosion of machinery, buildings, etc.
– expenditure on damage reduction and 

compensation
– international pressure to reduce our 

contribution to the global deterioration of the 
environment quality

consequences of the changes in quality of 
individual components of the human environment 
– the secondary level

Photo 55: Josef Vavroušek
(source:	Pavel	Vavroušek)

Inside I am truly scared, but I am not sure 
whether my feelings reflect the atmosphere 
in society or the actual condition of the 
planet. 

Václav	Cílek

I purposefully went where the problems 
of the environment and humankind could 
be connected, especially in the social area. 
This is not a natural science issue; natural 
sciences provide basic information on how 
nature works, while technology facilitates 
seeking technical solutions. The key is in 
social sciences, from philosophy through 
psychology, sociology. Interconnecting the 
social, technical, and natural sciences is 
simply unavoidable as it forces people to 
think coherently.

Josef	Vavroušek
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– changes in value orientations of people
– impairment of social structure of society
– Deteriorating health conditions, gene pool and 

reproductive capability of the population
– Destruction of material cultural heritage
– economic damage and losses
– Decrease in competitive strength on the 

international markets
consequences of the changes in quality of 
individual components of the human environment 
– the tertiary level
– endangering the biological essence of humans
– impairment of the political system of society
– Deteriorating effectiveness of the national 

economy
– endangering the international standing of the 

country
according to Josef vavroušek, study of the human 
environment is complicated by substantial 
methodological and epistemological problems:
– exceptional complexity given by the interplay 

among a large number of biological, physical, 
chemical, psychological, technological, social, 
economic and other phenomena;

– majority of the processes related to this 
issue have a complicated flow with the key 
role played here by cumulative, synergistic, 
i r reversible,  sudden,  and tr iggering 
phenomena, the mechanism of which we are 
just learning to understand; 

– large extension of time delays between causes 
and their consequences given by the fact that 
individual phenomena proceed with different 
speed both in nature and in society; 

– a high degree of indeterminacy given by the 
probabilistic character of the majority of the 

phenomena connected to the development 
of the environment, therefore, it is usually very 
difficult to determine immediate and mediated 
risks brought by these phenomena.

With respect to these facts, we should carefully 
consider the immediate as well as long-term 
consequences of our activities on the natural 
and transformed environment and act with 
restraint wherever we are unable to predict 
these consequences with sufficient accuracy and 
reliability. most importantly, we should avoid those 
impacts on nature which are irreversible.

Photo 56: Devastated environment – North 
Bohemia brown-coal district
(source:	the	author)

We should carefully consider the 
immediate as well  as long-term 
consequences of our activities on the 
natural and transformed environment 
and act with restraint wherever we are 
unable to predict these consequences with 
sufficient accuracy and reliability. 

2.8.5.2 biodiversity
Biological diversity represents the diversity 
(diversification) of life. the World Wide fund for 
nature (WWf) defines biodiversity as the richness 
of life on earth, millions of plants, animals, 
microorganisms (including the genes they 
contain) and complex ecosystems which form the 
environment. 
three levels of biodiversity are distinguished:
1. genetic (gene variability in a population or a 

whole species);
2. species (diversity on the level of species);
3. ecosystem (diversity on the level of 

communities and ecosystems).
Genetic biodiversity means that natural diversity 
can be represented, not only by the number 
of species, but also by the number of genes in 
these species. even an individual species shows a 
bigger or smaller variability which is why no two 
specimens are completely identical. therefore, 
biological diversity is at present being impaired 
also by genetic manipulations, i.e. by introducing 
foreign genes into cells.

estimates of the number of living organisms 
vary greatly, from 3 million to 200 million. animal 
species are significantly more numerous than plant 
species. almost two million species have been 
described so far, including about 250,000 species 
of higher plants. as many as 99% of species may 
be still awaiting discovery.

Why have we been able to discover and describe 
such a small number of species? and why do 
the estimates vary so greatly? Bill Bryson (2003) 
presents four reasons:
a) the majority of living creatures are small and 

easy to overlook.171

b) We are not looking in the right place. for 
example, tropical rain forests cover only 6% of 
the earth’s surface, but they are home to one 
half of the animal and two thirds of the plant 
species we know. 

c) there are not enough experts. only about 
10,000 taxonomists are active in the world 
and there are virtually no native taxonomists 
in africa.

d) the world is too big.

Estimates of the number of living 
organisms vary greatly, from 3 million to 
200 million.

171	 At	present,	there	are	only	four	species	of	heavy	(weighing	one	ton	and	more)	terrestrial	animals:	elephants,	rhinoceroses,	hippopotamuses,	and	giraffes.	In	
contrast,	organisms	at	a	lower	evolutionary	level	are	quite	unknown	to	us,	even	though	they	are	absolutely	essential	for	human	life.	A	good	example	is	bacteria	
(see	the	infobox).	
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Infobox: the wonderful world of bacteria 
Bacteria are single-celled organisms several micrometers in size. The first bacteria evolved a long time ago, 3–3.5 
billion years ago, and they are the most widely spread group of organisms in the world. Some 25 fundamental bacteria 
phyla172 have been distinguished. People generally know pathogenic bacteria causing infections. Nevertheless, other 
bacteria belong among commensals173 and live, for example, in the human digestive system.

Bacteria lived here without us for billions of years. We would not survive a single day without them. They process 
our waste, clean water, and make soil fertile.

Our digestive system hosts more than 100 quintillion174 microbes of at least 400 different species. Every human 
body consists of 10 septillion175 cells, but also of 100 quadrillion bacterial cells.

Bacteria can create a new generation in 10 minutes. In one day, a single bacterial cell can multiply to 280,000 
billion individuals; in two days, they would exceed the number of protons176 in the universe. Bacteria generate a 
mutant approximately once in a million divisions. Usually, the mutation is not suitable for survival, but a beneficial 
mutation appears from time to time.177

Bacteria share information among themselves. Any bacterium can take bits of genetic information from any other. 
Therefore, every adaptive change can spread quickly. Hence their enormous adaptability to the environment. For 
instance, Micrococcus radiophilus lives successfully in containers with spent radioactive fuel. Streptococcus survived 
two years on the Moon entrapped in a camera lens. The Russian Academy of Sciences reported that a 3-million-year-
old bacterium frozen in Siberian permafrost was revived. In 2000, a 250-million-year-old bacterium was revived 
in Pennsylvania. It is called Bacillus permians and if its age is correct, this bacterium is older than the continents.

In the developed world, 70% of the administered antibiotics go to livestock (often routinely) as prevention against 
infection. While bacteria are thus given a perfect opportunity to become resistant against antibiotics, the pharma-
ceutical industry has not developed any completely new antibiotic since the 1970s. (People are lucky that only one 
microbe in a thousand is pathogenic to the human body.)

Bacteria have their enemies as well. They are infected by bacteriophages, a type of virus. Viruses alone are not 
living organisms and they are harmless when isolated. Nevertheless, if they infect a host body, they are activated. A 
virus “steals” genetic material from living cells and uses it for the production of new viruses. Many viruses, including 
HIV, have less than ten genes while the simplest bacterium has several thousands of them (Bryson, 2003).

Fig. 31: Population collapse of Atlantic cod
(adapted	from	World	Resources	Institute,	
2005)
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In the developed world, 70% of the 
administered antibiotics go to livestock 
(often routinely) as prevention against 
infection. Bacteria are thus given a perfect 
opportunity to become resistant against 
antibiotics.

out of the millions of species which have ever 
lived on this planet 99.99% have become extinct. 
the average age of a species on earth is about 4 
million years.178 on the long-term average, the 
species extinction rate probably did not exceed 
approximately 10% of species in a million years 
which is at most 1–5 species per year. (Bryson, 
2003)

at present, the rate of species extinction due to 
human activity is estimated at one species every 
day to one species every hour.179

plant and animal species live in the environment 
of ecosystems.180 therefore, functioning ecosystems

 are essential for species survival and that is why we 
are interested also in the third level of biodiversity 
– in the diversity on the level of communities and 
ecosystems, i.e. ecosystem diversity.

there is no rule which would clearly specify 
the spatial dimensions of an ecosystem. thus, 
the concept of ecosystems may cover the whole 
biosphere181, but also a forest, a meadow, or a lake.

the largest species extinctions happen in 
the environments (ecosystems) with the most 
extensive biodiversity and biological activity – in 
rain forests, coral reefs, and wetlands.182 the rate 
of species extinction can be derived from the 

The largest species extinctions happen in 
the environments (ecosystems) with the 
most extensive biodiversity and biological 
activity – in rain forests, coral reefs, and 
wetlands.
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Photo 57: Lions in the Masai Mara National 
Reserve, Kenya (source:	the	author)

Photo 58: Atlantic rain forest has a vast 
diversity of species (Brazil) 
(source:	the	author)

172	 A	phylum	(from	Latin)	is	the	fundamental	rank	of	the	hierarchical	classification	of	organisms.	It	is	higher	than	class	(classis)	and	lower	than	kingdom	(regnum).	
Members	of	a	particular	phylum	are	characterized	by	traits	different	from	members	of	other	phyla.	The	hierarchy	of	biological	classification	has	eight	fundamental	
taxonomic	categories:	species,	genus,	family,	order,	class,	phylum,	kingdom,	domain,	life.

173	 Commensalism	is	a	type	of	biological	interaction	between	two	organisms	in	which	one	of	them	benefits	while	the	other	is	unaffected.
174	 Quintillion	=	1018	
175	 Septillion	=	1024	

176	 The	proton	is	a	subatomic	particle	with	a	positive	electric	charge.	Together	with	the	neutron	and	the	electron,	they	form	the	basic	building	block	of	matter,	the	
atom.	

177	 Mutation	is	a	hereditary	change	in	genotype.	The	genotype	is	the	set	of	all	genetic	information	of	an	organism.	Therefore,	a	mutation	causes	a	change	in	an	
organism	which	affects	its	genetic	information.

178	 The	creation	of	new	species	(speciation)	is	a	long-term	process.	Usually,	it	takes	several	hundreds	of	generations	(but	also	many	thousands	of	generations)	before	
a	mother	lineage	splits	into	a	new	one	which	can	be	considered	a	new	species.	

179	 The	estimates	differ	at	this	point,	though.	For	example,	the	UN	World	Commission	on	Environment	and	Development	(1987)	estimates	that	50,000	species	were	
lost	between	1965	and	1990.	However,	there	are	also	estimates	which	claim	that	as	many	as	100	species	become	extinct	every	day	and,	if	this	trend	continues,	
one	half	of	all	the	species	on	Earth	will	be	lost	by	the	end	of	the	21st	century.

180	 This	integration	into	the	environment	is	called	an	ecological	niche.	It	is	understood	as	the	position	of	a	population	or	a	specimen	of	a	particular	species	in	its	eco-
system	which	is	defined	especially	by	its	relations	with	other	organisms	and	its	demands	on	abiotic	components	of	the	environment.	(Máchal,	Husták,	Slámová,	
1997)

181	 The	biosphere	can	be	divided	into	biomes	which	are	characterized	by	a	specific	type	of	biotic	conditions	(climate	and	hydrological	factors,	soil	and	geological	fea-
tures)	which	give	rise	to	specific	characteristic	types	of	plant	and	animal	communities.	A	biome	is	in	fact	a	set	of	ecosystems.	In	Central	Europe,	Wolfgang	Tischler’s	
biome	classification	is	usually	used	(it	is,	nevertheless,	not	recognized	by	English	speaking	scientists	because	it	largely	simplifies	the	classification	of	aquatic	
biomes).	Terrestrial	biomes:	polar	desert,	tundra,	taiga,	temperate	deciduous	broad-leaf	forest,	sclerophyllous	forest,	steppe,	desert,	savanna,	tropical	seasonal	dry	
forest,	tropical	rain	forest.	Aquatic	biomes:	open	ocean	biome,	shelf	sea	biome.

182	 Based	on	the	UN	data,	one	half	of	the	world’s	wetland	was	lost	in	the	20th	century,	58%	of	coral	reefs	is	endangered	by	human	activities.
183	 A	biotope	(or	habitat)	is	both	a	biotic	(living)	as	well	as	an	abiotic	(non-living)	environment	influenced	and	modified	by	the	living	natural	component	–	biota.		

A	biotope	is	therefore	the	set	of	all	factors	which	create	the	environment	of	all	organisms	living	here.
184	 This	figure	seems	largely	underestimated,	because	it	is	based	on	the	decrease	in	discovered	and	described	species.	Bill	Bryson	(2003)	claims	that,	at	present,	

human	activities	cause	a	120,000	times	faster	rate	of	species	extinction	than	in	historical	times.
185	 Hawaii	is	the	most	vulnerable	ecosystem,	but	the	ecosystems	most	endangered	by	human	activities	are	tropical	rain	forests	and	in	the	aquatic	environment	it	is	

the	coral	reefs.

change in area of their natural biotopes.183 When 
the natural environment area shrinks to one tenth, 
about one half of the species survive.

the red list of threatened species published in 
2006 by the international union for conservation 
of nature (iucn) states that 16,118 known 
(described) species are threatened by extinction 
(it was 15,503 species in 2004). there are 31% of 
amphibians, 23% of mammals, and 12% of birds 
threatened worldwide. the extinctions of 27 
species have been documented over the last 20 
years. the current rate of species extinction is 50–
500 times higher than it was in historical times.184

for instance, the extinction rate of bird species 
is much higher than we assumed earlier. since 
1500, 130 known bird species have been driven to 
extinction, which is one species every four years on 
average. according to a group of biologists from 
Duke university, at least 5 bird species become 
extinct every year. By the end of the 21st century, 
1300 species could be driven to extinction. (Gllen, 
Gordon, 2007)

it is the Hawaiian islands which are considered 
today the most vulnerable ecosystem. isolation for 
millions of years allowed 8,800 unique plant and 
animal species to evolve there.185

the millennium ecosystem assessment (World 
resource institute, 2005) identifies four major 
drivers of decreasing biological diversity (see 
infobox):
– changes in the environments (ecosystems);
– climate change;
– overexploitation of plant and animal species 

by humans;
– spread of invasive species.
changes in the environment have been largely 
driven by the demand for biofuels. especially in 
the developing countries, ecosystems of high 
biodiversity have been replaced by sugar cane 
and soya plantations.
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climate change represents one of the highest 
risks for biodiversity, in some regions even higher 
than deforestation. concerning biodiversity, 
regions especially sensitive to climate change 
include the tropical regions of the andes, the 
southernmost part of southern africa, southeast 
australia, and the atlantic forest in Brazil, paraguay, 
and argentina. these are the regions of high 
biodiversity which serve as refugia (places of 
refuge) for many unique plant and animal species.

the overexploitation of species is caused by 
deforestation and farming, but also for example 
by the demands of the pharmaceutical industry.

Photo 59: Rhinoceros – a critically endan-
gered species (The Republic of South Africa)	
(source:	the	author)

Infobox: Millennium ecosystem assessment
The Millennium Ecosystem Assessment project involved a panel of 1,360 experts from 95 countries who worked 
between 2001 and 2005 to assess the consequences of ecosystem changes and to analyze ways of attaining the pro-
tection and sustainable use of those systems for human well-being. The findings of their work show that globally, 
60% of ecosystem services have been degraded or have been used in a non-sustainable way. Out of 24 examined 
ecosystem services, 15 are marked as worsening including, for example, fresh water resources, fisheries, air and 
water cleaning, or the regulation of natural hazards. It is, however, extremely difficult to measure the costs brought 
by the degradation of these ecosystem services.

The United Nations Environment Programme (UNEP) estimates the value of coral reefs at US $100,000–600,000 
per km2 a year while their protection costs only US $775 per km2 a year. Coral reefs reduce coastal erosion, are 
important for local fishermen, and have a high recreational value. Nevertheless, as the current trends go, 60% of 
the world’s coral reefs (which provide services worth about US $30 billion every year) will be destroyed or seriously 
threatened in the next 30 years.

In American Samoa, it is estimated that the ecosystem services of mangrove cover are worth more than US $100,000 
per km2 a year. In Thailand, the estimate goes up to US $3.5 million per km2 a year. In Matang, Malaysia, mangrove 
cover supports fishery worth about US $100 million a year. Mangroves also protect the coast against erosion and sea 
storms which was quite apparent in the tsunami of December 2004. It is estimated that 30 trees per 100 m2 reduce 
the water flow from a tsunami by 90% and the energy of tsunami water is reduced by 75% if the belt of mangrove 
cover is at least 200 meters wide (World Resources Institute, 2005).

Out of 24 examined ecosystem services, 15 
are marked as worsening.

a neglected factor is the spread of alien 
invasive species in the environment which affects 
not only biodiversity, but also food production. 
David tilman, an ecologist from the university of 
minnesota, believes that 50–70% of disappearing 
species might be linked to invasive species which 
displace the native species from their habitats. 
eighty percent of invasive species are introduced 
into our environment through international trade. 
once introduced, invasive species are extremely 
difficult and expensive to eradicate.186
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Fig. 32: Global catches of diverse whale 
species between 1910 and 1990 
(adapted	from	Cunningham,	Saigo,	1997)

186	 In	agriculture,	the	Australians	spend	more	than	US	$100	million	annually	to	keep	just	six	weed	species	under	control.	To	manage	invasive	species,	the	Republic	of	
South	Africa	annually	spends	US	$2	billion.	Globally,	annual	costs	of	dealing	with	invasive	species	in	agriculture	and	health	service	are	estimated	at	US	$41	billion	
(Glenn,	Gordon,	2007).

187	 Source:	http:	//www.iucnredlist.org
188	 Each	year,	22	million	metric	tons	of	fish	are	hauled	up	in	sea	fishing	which	cannot	be	used	and	which	are	dumped	back	dead	as	waste.	Bill	Bryson	(2003)	quotes	

the	statement	of	an	observer	who	claims	that	“we’re	still	in	the	Dark	Ages.	We	just	drop	a	net	down	and	see	what	comes	up.”	
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Fig. 33: Centers of genetic diversity

the iucn points out three relatively new, but very 
important phenomena threatening biodiversity187:
– trade with the flesh of wild animals (so called 

bush meat) in africa and asia which threatens 
especially primates.

– industrial fishing with very long nets.188

– the poaching of turtles and some reptile 
species used in traditional medicine in asia.

there are three fundamental reasons for protecting 
biological diversity (labeled as 3e):

– ethical reasons (do not destroy what you have 
not created). We have no right to misuse our 
power to destroy or threaten other life forms. 
if we drive a whole plant or animal species to 
extinction, it is an irreversible act (as opposed 
to, for example, polluting water which sooner 
or later becomes clean again with or without 
human effort). in doing so, we negatively affect 
the process of evolution. 

0 10 000 km
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– ecological reasons. plant and animal species 
form the living component of ecosystems and 
the whole biosphere. functioning ecosystems 
are essential for sustaining life on earth and by 
destroying the species we put „web of life“ at 
risk.

– economic reasons. especially people with 
pragmatic thinking will adhere to this 
argument. Whether on the genetic, species, 
or ecosystem level, biodiversity is still an 
undervalued natural resource. for instance, out 
of the 250,000 know species of higher plants 
only 3,000 are used for human nourishment.189 
moreover, only 30 species are intensively 
cultivated, yielding 95% of the volume of food. 
Just seven crop species provide 75% of global 
vegetable food production (i.e. wheat, rice, 
corn, potatoes, barley, cassava, and sorghum). 

Half of the calorie and protein intake from 
vegetable food comes from only three of 
these crops (wheat, rice, corn).190 the problem 
is that in every one of these key crops, genetic 
diversity is rapidly disappearing as their native 
habitats are destroyed (Hawken, lovins, lovins, 
2003). in contrast, only slightly more than 2% 
of total human nourishment comes from sea 
fishing191 while fish provides 15% of the animal 
proteins in human food.

there are two approaches to biodiversity 
protection, the passive and the active. as an 
example of the passive approach, a gene bank of 
a specific species may be set up. there is a gene 
bank in peru which stores samples of hundreds of 
potato varieties cultivated in various parts of the 
world. the samples are kept in special chambers 
at low temperature. it is in fact a kind of “frozen” 
evolution which, on the other hand, keeps samples 
of varieties for further improvement and economic 
cultivation should the varieties cultivated in 
natural conditions be destroyed.

a well-known example of the active approach 
comes from the united states from the beginning 
of the 20th century. originally, millions of bison lived 
on the prairies of north america. With the arrival 
of europeans and the subsequent colonization of 
the West, bison were killed in large numbers for 
their meat and skins. But most importantly, the 
elimination of bison herds deprived the original 
inhabitants, the indians, of their food source and 
they were forced to move into reservations.

in 1906, the total number of bison decreased to 
less than 1,000 individuals and the species became 
critically endangered. fortunately, at that time, 
the federal government of the united states was 
strong and effective enough, not only to introduce 
the protection of bison, but also to enforce it. it 
happened just in the nick of time, but it worked. 
the numbers of bison have increased and settled 
at about 50,000 animals. this seems a reasonable 
compromise. the prairies will not see the return 
of million-head herds, because people want to 
cultivate the land and use it for their needs. But 
bison can live again in the wild in designated areas 
such as the yellowstone national park without 
being threatened by extinction.

finally, let us mention a nice example of public 
involvement in species protection. in the 1980s, 
a controversial reservoir nové mlýny was built in 
south moravia at the foot of the pálava upland. the 
reservoir is an important water resource for the 
needs of people and irrigation, at the same time it 
serves as a protection against floods and a spot for 
fishing and water sports. on the other hand, vast 
areas of precious alluvial forests were inundated.

in 1984–85, several dozen university students 
from the nearby city of Brno organized a campaign 
to replant 70,000 summer snowflakes, 7,000 snow-
drops, and 3,000 viennese squills from the future 
reservoir bed to the remaining parts of the alluvial 
forest. 

Man has enough objective reasons to 
devote himself to the protection of the wild 
world. But nature will definitely not be 
saved except by our hearts.

Jean	Dorst

Photo 60: A bison – the Yellowstone National 
Park 
(source:	the	author)

Photo 61: Hawaii – coastal cliffs covered 
with forests
(source:	the	author)
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Many fantasy novels deal with an 
encounter of two civilizations found at 
very different developmental stages. When 
describing the encounter, the novelists usu-
ally assume the higher civilization would 
grant information onto the civilization at 
a lower level. Although this seems logical, 
it is nonsense. This applies to cultures that 
are a hundred, perhaps a thousand years 
apart. However, if we encountered Indians 
from the Amazon Forest, and there is a 
gap of thousands of years between our 
and their thinking, we would be horrified 
to realize that while a civilized person can 
learn plenty of valuable and interesting 
information from the Indians, all that we 
have to give in return is utterly but utterly 
worthless to them.

Karel	Rataj

Infobox: cultural diversity
Josef Vavroušek believed that besides genetic, species, and ecosystem diversity we should consider cultural diversity 
as well. That is the variability of ethnic groups whose way of life or existence as such might be threatened by another 
ethnic group or nation. Major cultural and civilization groups mentioned by Samuel Huntington are not threatened, 
because they are large and stable enough and they are based on a long-lasting, usually religion-oriented tradition 
(e.g. the Islamic, Sinic, and Orthodox civilizations, etc.). However, peoples or ethnic groups of the Fourth World are 
at risk, be they the San (Bushmen) in Africa, the Australian aboriginals, mountain tribes in the Himalayas, or the 
Inuit in the Canadian Arctic, and others. 

The way of life of the currently dominant cultural civilization group – the “West” – is quite appealing to these 
ethnic groups and peoples, but there is the risk that they will abandon their way of life and we will all be the poorer 
of a part of the knowledge and wisdom which mankind has gathered together for hundreds and thousands of years.

For example, the San or the Australian aboriginals were able to live in desert environments in which modern 
people would not survive unaided perhaps even a single week. The Inuit have survived in the harsh conditions of the 
Arctic tundra192 for eight thousand years. Now these communities inhabit a “no man’s land”. They have abandoned 
their way of life but they have not yet adopted the new one as their own. As a consequence, pathological disorders 
such as alcoholism (especially in men) and a higher suicide rate (especially in women) have spread. Today, the Inuit 
would not be able to come back to the tundra in winter; they would not survive. Therefore, at least museums have 
been established in several places where their tales, legends, songs, paintings, sculptures, and other works of art are 
collected, so that the continuity of historical and cultural evolution has not been interrupted completely. Two or three 
generations ago, the Inuit abandoned the life of the Stone Age193 and they have not yet fully adapted themselves to 
life in the postindustrial society.

The way of life of some “fragile” ethnic groups may be at risk without anyone oppressing them or threatening 
their existence.

189	 Moreover,	plants	are	not	only	a	source	of	human	nutrition,	they	serve	as	building	material	and	fuel	as	well,	they	are	used	in	the	textile	industry	(cotton,	hemp,	
sisal,	etc.),	in	the	pharmaceutical	industry,	etc.

190	 Crops	next	in	order	of	importance	are	soya,	sweet	potatoes,	sugar	cane,	sugar	beet,	and	bananas.
191	 Only	about	a	tenth	of	the	ocean	area	is	considered	naturally	productive.	The	rest	is	deserts.	However,	we	know	only	very	little	as	yet	about	life	in	the	seas	and	

oceans.	The	existence	of	as	many	as	30	million	animal	species	is	estimated	here.	Coral	reefs	alone	cover	less	than	1%	of	the	sea	and	ocean	area;	still	they	are	home	
to	25%	of	known	fish	species.

192	 These	are	regions	without	forests,	above	the	58th	parallel	north	latitude.
193	 This	happened	in	the	1950s	when	they	stopped	leading	a	nomadic	life.

Fig. 34: Distribution of selected groups of 
original populations 
(adapted	from	Lean,	Hinrichsen,	1992)
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2.8.5.3 Water
inappropriate treatment of human waste which 
becomes the breeding ground of the infections.

every day, 6,000 people (including 4,500 
children) die because they use unsafe water. 
others are in poor health for the same reason.

the level of underground water is decreasing 
in all five continents. forty percent of people 
live in 260 river basins which are shared by two 
or more countries. the water supplies of more 
than 20 countries are dependent on the water 
resources of a neighboring country. therefore, 
serious conflicts over water could arise in the 
future among countries such as turkey, syria and 
iraq, Jordan and israel, or egypt and sudan. over 
the past 50 years, 37 conflicts over internationally 
shared water resources have been recorded.196

at present, agriculture accounts for 70% of 
the human consumption of drinking water and 
the need for water will increase to sustain the 
growing population.197 it is also essential that 
enough water remains in the landscape for wild 
plants and animals. more than 3,000 animal 
species living in a fresh water environment are 
considered threatened or already extinct. since 
1900, more than one half of the world’s marshes 
have disappeared.

more than 1.4 billion people live in river basins 
where high water consumption threatens fresh 
water ecosystems. some rivers, such as the yellow 
river in china or the colorado in the us, are dry for 
a part of the year.

We get 50% of water for our needs from 
mountain regions and glaciers. recently, however, 
climate change has affected the period of snow 
melting which in turn has shifted the time and 
volume of water at people’s disposal in the 
lowlands (rapid melting and water surplus in 
spring, water shortage in summer). the quality 

life evolved in the aquatic environment and 
there would be no life on earth without water. 
Water covers 70% of the planet’s surface which 
amounts to an unbelievable volume of 1.4 billion 
km3. salt water in the oceans and seas constitutes 
97.2%, glaciers hold 2.5% of fresh water, 0.009% 
is in fresh water lakes, 0.0001% in water streams, 
0.001% in the atmosphere, and 0.0005% in living 
organisms.194 in addition, water is in the soil, 
underground, and in inland salt lakes.

physiologically, humans need 3–5 liters of 
drinking water per day, but real consumption is, 
of course, much higher. on average, one inhabitant 
of a large european city consumes 300–400 liters 
of water per day, which is a hundred times the 
physiological need.

although water is an inexhaustible and 
renewable resource, large areas in some regions 
suffer from its lack or it is completely inaccessible 
for human use. there are 1.2 billion people without 
access to safe drinking water and 2.6 billion people 
without access to sanitation facilities.195

another alarming trend is the growing 
inequality of urban and rural areas. the WHo data 
indicate that for each city dweller who lacks access 
to safe water there are six such people living in 
the country.

as the unDp claims, the provision of water 
resources is an indispensable part of the wider 
concept of human security. every inhabitant of the 
planet should have access to resources which are 
essential to satisfy the bare necessities of life and 
to lead dignified lives. for water, it means to have 
at least twenty liters of safe water per person per 
day. (unDpa, 2006)

the result of the current situation is that 80% of 
diseases in developing countries are connected to 
water usage. numerous infections spread from the 

Fig. 35: The amount of water in the global 
cycle (km3)	
(adapted	from	Braniš,	1999)

80% of diseases in developing countries 
are connected to water usage.
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Fig.36: Water surplus and shortage by regions 
(adapted	from	Lean,	Hinrichsen,	
1992)

0 5 000 km

Fig.37:	Population	without	access	to	sanitati-
on	facilities	(adapted	from	Lean,	Hinrichsen,	
1992)

194	 Living	organisms,	both	plants	and	animals,	contain	60–90%	of	water.
195	 If	we	wanted	to	achieve	one	of	the	Millennium	Development	Goals	and	reduce	by	half	the	number	of	people	without	access	to	safe	water	by	2015,	we	would	

need	to	build	340,000	connections	to	water	network	and	460,000	connections	to	sewage	systems	every	day	in	the	period	2000–2015.	This	is	not	happening	and	
regional	shortages	of	safe	water	can	lead	to	mass	migration,	diseases,	and	wars.	(Glenn,	Gordon,	2003)

196	 The	Pacifi	c	Institute	for	Studies	in	Development,	Environment	and	Security	compiled	a	list	of	water-related	confl	icts	in	chronological	order	which	is	available	at	
http:	//www.	worldwater.	org/confl	ictchronology.pdf.

197	 The	UN	estimates	that	the	number	of	people	will	increase	by	2.6	billion	by	2050.
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of fresh water is significantly influenced by land 
use and vegetation cover. especially forests play 
a decisive role in cleaning and retaining water in 
ecosystems. the construction of water purification 
plants is usually more expensive than forestation 
programs and changes in the agricultural means 
of landscape management.

the effort to retain water in the landscape and 
use it for irrigation, electricity generation, and 
for other purposes materializes in waterworks 
construction. today, there are more than 48,000 
major dams worldwide which are in operation in 
more than 150 countries. major waterworks can 
trigger earthquakes. 

seismologists have recorded dozens of 
earthquakes measuring 3–6 on the richter scale 
in connection with the filling up of reservoirs. in 
may 2008, china was hit by the world’s largest 
earthquake (which was probably connected with 
the filling up of major waterworks) in which 70,000 
people died. the Zipingpu dam, sichuan province, 
was being filled up from the end of 2004 and in 
two years the water level rose by 120 meters. 
Water pressure equal to hundreds of millions of 
tons on the nearby geological fault triggered a 7.9 
richter scale earthquake. an additional 1,500 dams 
are currently under construction which puts the 
world’s major and most important rivers at risk.

 out of the 292 most important river systems, 
173 are significantly affected by dam construction. 
Dams forced 40–80 million people to move away 
from regions which were later inundated.
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(adapted	from	World	Resources	Institute,	
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Photo 62: Himalayan glaciers
(source:	the	author)

Photo 63: The Aswan Dam 
(source:	the	author)
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Infobox: construction of large dams in Russia
Construction of major waterworks is always controversial, whether it concerns the largest present-day waterworks 
the Three Gorges Dam in China, the Itaipu Dam on the Paraná river between Brazil and Paraguay, the Aswan Dam 
in Egypt198, or the Gabčíkovo Dam on the Danube river in Europe. Nevertheless, it was the waterworks in the Soviet 
Union which proved most harmful, because until the “perestroika” introduced by Mikhail Gorbachev in the 1980s, it 
was impossible to criticize the governing Communist Party and its activities. Therefore, virtually for the whole period 
of its existence, the communist system failed to recognize any feedback (critique) which would allow it to correct at 
least the biggest mistakes. Waterworks construction aptly exemplifies the atrocities which, under such conditions, 
could be committed in the economy.

One of the well-known statements of Vladimir Ilyich Lenin, the leader of the Bolshevik Revolution in Russia, was: 
“Communism is Soviet power plus the electrification of the whole country”. It seemed quite logical to use major water 
streams, especially the great Siberian rivers, for electricity generation. The construction of large waterworks began, 
unfortunately mostly in flat regions with better access, carried out by the Ministry of Hydroenergy and Hydroproject, 
a state-owned enterprise. Informed people soon realized that this method of electricity generation was not efficient, 
but it was natural in the centrally planned economy that each state-owned company wanted to maximize its share 
of the common budget and thus strengthen its position and influence. And, since criticism was not allowed, even 
completely pointless and counterproductive projects were carried out.

In 1987, a Soviet movie “Dam” won at a festival of environmental documentaries in Czechoslovakia. It was shot 
during Gorbachev’s “perestroika” which already allowed some criticism. Nevertheless, it looked like a stunt in 
Czechoslovakia where the tough communist regime was still dominant. It is therefore no surprise that right after 
the festival, screening of the film was prohibited and it could not be televised till the Velvet Revolution in November 
1989. Here is a short extract from the film commentary which gives a good illustration of the absurdity connected 
with waterworks construction on major Russian water streams:

“Large reservoirs destroy the most fertile soil, cause moral harm to the nation. River banks gave birth to the old 
Russian culture. In the Soviet Union, 190 towns, more than 5,000 villages, thousands of historic and cultural sites 
have been inundated. Thus, the roots of the old Russian culture have been cut off. Today, dam construction is only 
a demonstration of gigantomania, of showing off. Many turbines are running idle since there is no demand for 
electricity in outlying regions. The Ministry of Hydroenergy and Hydroproject are spending state resources just for 
the sake of spending them. Water constructions (the building of canals, reservoirs, irrigation systems, etc.) have 
already consumed 100 million hectares of land and an additional 40 million hectares are to be destroyed by them 
in the very near future.

The Rybinsk reservoir alone buried 740 villages, three towns, and 500,000 hectares of land under water. If the 
hay which could have been harvested on the inundated meadows was burnt, it would produce several times more 
electricity than the Rybinsk hydroelectric station is generating today. No enemies in history caused as much harm 
as the builders of hydroelectric stations have done. They have destroyed the old Russian culture.

There have been attempts to build large dams in America, too. Fourteen of them are filled with sediment up to the 
edge. Just mud and nobody knows what to do. Russia is heading for the same thing.“

Pollution and accessibility of water, threats to 
aquatic ecosystems
Water pollution has been and still is an issue for 
all countries undergoing industrialization. for 
example, between 1920 and 1960, the thames 
near london was polluted to such an extent that 
it was without fish. since then, large amounts 
of money have been invested to clean the river 
and today a lot of fish species and other aquatic 
animals live there again.

in Germany, a similar level of river pollution 
could be found in the rhine which, however, 
became a river with clean water again in the 
1970s thanks to state, municipal, and industrial 
companies’ investments.

in the former socialist countries of central 
and eastern europe, the quality of surface water 

resource has significantly improved, but only in the 
1990s after the collapse of communism. 

the situation of underground drinking water 
resources is more complicated. they are still 
polluted by nitrates used in agriculture and by oil 
products. 

the pollution of the seas and oceans, especially 
(but not only) by oil products is a great problem. 
Difficulties are caused by the undersea exploitation 
of oil which can escape into the surrounding sea. 
furthermore, there is the transportation of oil in 
tankers. the 1967 torrey canyon tanker accident 
perhaps still remains the most widely known oil 
spill in which 118,000 tons of oil were released.199 

nevertheless, many more oil spills into the sea go 
“unnoticed” in the routine operation of tankers200 
as well as other vessels. in the 1960s and 70s, the 
amount of escaped oil was estimated at 3 million 
tons per year.

198	 The	Aswan	Dam	provides	electricity,	water	for	irrigation,	protection	against	floods,	and	water	reserves	for	dry	periods.	But	irrigation	causes	the	salination	of	
the	soil,	fields	downstream	of	the	dam	are	not	fertilized	by	the	nutrient-rich	mud	coming	in	annual	flooding,	and	snails	have	multiplied	in	the	reservoir	which	
contributes	to	the	spreading	of	a	parasite	kidney	disease.	The	delta	of	the	Nile	lacks	the	washed-off	mud	with	nutrients	which	is	deposited	in	the	reservoir	and	the	
catch	of	fisheries	in	this	region	is	decreasing.

199	 Another	“famous”	accident	is	the	shipwreck	of	the	Exxon	Valdez	tanker	which	was	probably	the	fault	of	the	drunken	captain.	Near	the	coast	of	Alaska,	40,000	tons	
of	oil	were	spilled	into	the	sea	which	caused	the	death	of	250,000	sea	birds,	almost	3,000	sea	otters,	300	seals,	and	22	killer	whales.

200	 A	tanker	not	loaded	with	oil	is	unstable	on	the	sea	(the	position	of	its	center	of	gravity	is	high),	so	it	pumps	sea	water	ballast	into	its	tanks.	Later,	the	water	is	
emptied	back	into	the	sea,	but	highly	polluted,	of	course.

In the Soviet Union, 190 towns, more than 
5,000 villages, thousands of historic and 
cultural sites have been inundated. Thus, 
the roots of the old Russian culture have 
been cut off.

If the hay which could have been 
harvested on the inundated meadows 
was burnt, it would produce several 
times more electricity than the Rybinsk 
hydroelectric station is generating today.
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at present, the developing countries especially 
are struggling with water pollution and threats 
to aquatic ecosystems.201 in overpopulated asia, 
the yangtze river, the Ganges, the indus, and the 
mekong are among the world’s ten most polluted 
rivers. moreover, they become alarmingly dry 
seasonally. the river dolphin, which had lived in 
the yangtze river for 20 million years, was declared 
extinct in 2006.

almost 90% of rivers flowing through chinese 
cities are heavily polluted. in most chinese lakes, 

concentrations of nitrogen and phosphorus (from 
agricultural activities and households) exceed state 
prescribed limits. two hundred lakes in eastern and 
southwestern china were examined and 80% of 
them were ecologically degraded. approximately 
80% of the volume of sewage water flows directly 
into lakes or rivers. nearly 90% of underground 
water is contaminated with both organic and 
inorganic pollutants.

until 1985, the majority of the chinese 
population did not have to pay for water and this 

m
ill

io
ns

 o
f k

g 
pe

r d
ay

   
   

   

7000

6000

4000

3000

2000

1000

0
China

7.0 

5000

USA
2.5

India
1.7

Russia
1.5

Japan
1.4

8000

Fig. 39: Major polluters. The amount of orga-
nic compounds released into water per day in 
1998 (adapted	from	Clarke,	King,	2004)

Fig.40: Eutrophication	(adapted	from	Braniš,	
1999)

The river dolphin, which had lived in the 
Yangtze River for 20 million years, was 
declared extinct in 2006.

eutrophication =
 the addition of the volume 

of nutrients in rivers and lakes

nitrogen bound 
in acid rain

sewage from human settlements 
contain phosphorus and nitrogen

outwash of nitrogenous compounds 
and fertilizers (N, P, K) from �elds and pastures

nitrogen oxides from combustion

Infobox: the largest oil spill in history
In April 2010, the Deepwater Horizon, a BP (formerly British Petroleum) drilling rig in the Gulf of Mexico, 
exploded. Subsequently, oil was leaking uncontrollably into the sea for more than two months. The aftermath is 
alarming: eleven people died, 5.4 million barrels of oil leaked into the sea. The cleanup and recovery operations 
involved more than 40 000 people and total damage is estimated at 15 to 60 billion dollars.
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Photo	64:	The	Yangtze	River	(source:	the	
author)

Infobox: Gabčíkovo Waterworks
The Gabčíkovo Waterworks is located downstream of Bratislava, the capital of Slovakia. In 1977, the former 
Czechoslovakia and Hungary signed a treaty to build the Gabčíkovo-Nagymaros Waterworks as a joint project. The 
Hungarians later withdrew from the project under the pressure of “green” movements. Czechoslovakia and then the 
independent Slovakia insisted on finishing the project on its territory.

Downstream of Bratislava, the rate of flow in the old riverbed is 2,000 m3 per second out of which 1,750 m3 was 
routed to a derivation canal. As a result, navigability of the Danube improved. The area downstream of Bratislava is an 
inland delta and navigability is complicated by the constant deposition of gravel transported from the Alps. The hyd-
roelectric station generates 700 MW of electricity which is approximately half the capacity of a nuclear power plant.

The waterworks prevent floods to a certain degree and can be used for irrigation. On the other hand, this 
technologically and financially challenging construction endangered the largest underground resources of quality 
drinking water in central Europe, the surrounding alluvial forests were put at risk or destroyed and the level of 
underground water went down in the area. 

situation has been changing only very slowly. the 
price of water there is still one of the lowest in the 
world. Water is mostly subsidized and sells for 40% 
of its production cost (the chinese government 
is afraid that raising the price of water would 
endanger economic growth). (Glenn, Gordon, 
florescu, 2009)

John mcalister from aqua Biotronic.com (a 
company which specializes in water recycling) 
claims that china is committing “ecological suicide” 
and the price of water should be increased from 
the current us $0.75 per m3 to us $2.5 per m3.

in Bangladesh, the pollution of underground 
water with arsenic is a big issue. thirty million 
people, mostly the poor, are directly affected. in 
the total population of 130 million, an additional 
85 million people are exposed to potential risks 
caused by arsenic. 

in russia, it is primarily the 200,000 tons of 
hazardous material from chemical weapons buried 
at 350 sites across the country that threatens 
underground water. 

the environmental protection agency (epa) 
estimates that in the united states about 35 billion 
liters of solvents, heavy metals, and radioactive 
material leak into underground water resources 
each year. the purification of underground 
water contaminated with chemicals would cost 
approximately 1,000 billion dollars over the next 
30 years.

only 2% of rivers in the united states have 
their original, natural character. in the continental 
united states, one half of the wetland area has 
been lost. it is as much as 90% in california. 

according to the unep, the major problem in the 
near east, in the mesopotamia region, is the loss 
of wetland; its area shrank from the beginning of 

201	 This	is	directly	connected	with	the	health	of	the	population,	the	most	vulnerable	group	being	children.	Over	90%	of	the	1.8	million	deaths	annually	from	diarrheal	
diseases	related	to	unsafe	water	and	bad	hygiene	in	the	developing	countries	are	children	of	up	to	five	years	of	age.	According	to	the	WHO,	the	chance	of	a	child	
born	in	Europe	or	the	United	States	dying	of	a	diarrheal	disease	is	52	times	lower	than	of	an	infant	in	Sub-Saharan	Africa.

In Russia, it is primarily the 200,000 tons 
of hazardous material from chemical 
weapons that threatens underground 
water. 

Only 2% of rivers in the United States have 
their original, natural character.

the 1970s to the end of the 20th century by 90%. 
the loss is caused primarily by the construction 
of dams and drainage canals. originally, wetland 
spread over 12,500 km2 in the region of southern 
iraq where the tigris and the euphrates meet. 
most importantly, the wetland was split up by the 
construction of more than 30 large dams.

in europe, the Danube figures on the list of the 
world’s ten most endangered rivers. the World 
Wide fund for nature (WWf), a non-governmental 
organization, claims that more than 80% of the 
alluvial plains of the Danube and its tributaries 
have been lost since the beginning of the 19th 
century. it is also the recently constructed but 
controversial Gabčíkovo Waterworks which has 
its share in this situation.
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Water in agriculture
as has already been mentioned, agriculture 
accounts for 70% of human water consumption. 
the food and agriculture organization (fao) 
estimates that over the next 30 years, water 
consumption in agriculture will increase by 14% 
compared with the present level.

Between 1960 and 2000, the production of 
rice increased by 100%, the production of wheat 
by as much as 160% without any increase in the 
water used for irrigation. nevertheless, with the 
growing number of people and food consumption 
per person, agricultural production will also have 
to be increased.

improved irrigation is a priority. excessive 
irrigation can have drastic impacts on the 
environment as witnessed in, for example, the aral 
sea in asia202 or lake chad in africa.203 However, if 
properly managed, irrigation can turn out to be 
a beneficial investment and help reduce poverty. 
according to the fao, the present area of irrigated 
land will have to be increased by 80% so that the 
food demands in the developing countries can be 
satisfied. 

at the present time, 60% of the population in 
sub-saharan africa works in agriculture dependent 
on rain precipitation (while producing 40% of GDp 
in the sub-saharan countries). in southern asia, 
75% of people depend on rain precipitation in 
agriculture. therefore, productivity is low there. in 
sub-saharan africa, one hectare yields one ton of 
grain on average while it is 6–7 tons per hectare in 
north america and europe.

Water shortage in china could result in a 
global increase in food prices. the northern part 
of the country which produces 40% of grain in 
china is becoming dry as a result of excessive 
underground water exploitation. the population 
in china is growing by 12 million per year and, 
since consumption of meat is growing as well, 
demand for feed and grain is increasing. for that 
reason, china could become the world’s biggest 
grain importer which would significantly affect 
the grain market in north america and this in turn 
would have a large impact on global food prices.204

a major contribution to securing food safety 
would be the cultivation of plants resistant to 
water with a higher salt content. this would enable 
the growing of crops in desert conditions using 
slightly treated sea water for irrigation. the efforts 
have brought limited success so far, because 
conventional crops are derived from “fresh-water-
plant ancestors” (called therefore glycophytes). 
nevertheless, there are also halophytes, i.e. plants 
able to use salt water. if the gene responsible for 
salt water tolerance in these wild growing plants 
was found, it could be employed and implemented 
in conventional agricultural crops (today’s 
glycophytes).

one of the means of providing water both 
for people and irrigation in agriculture is the 
desalination of sea water. Between 2002 and 2007, 
the capacity of sea water desalination grew by 
50%. according to the international Desalination 
organization, the annual profit from selling 

desalinated water reached five billion dollars, but 
it should rise to seventy billion by 2020.

Water desalination is, however, energy 
intensive.205 it is therefore not surprising that 
the largest amount of water is desalinated in 
saudi arabia, approximately 30% of worldwide 
production. in 2002, this was more than one billion 
cubic meters of water. at present, 70% of drinking 
water in this country comes from desalination. 
Desalination plants use natural gas as their energy 
source and, besides drinking water, 3,600 mW of 
electricity is produced as a “by-product”.

Privatization of water resources
the privatization of water resources can lead to a 
more efficient water management, but not always. 
access to safe water is essential for quality of life. 
that is why for example Belgium considers the 
provision of drinking water a human right and its 
development aid is concentrated in this direction.

over the past 200 years, the majority of water 
management facilities have been public property. 
Water has been considered a public resource, 
not a market commodity. Governments have 
tended to claim that water should be provided 
free or at a very low price. thus, people have had 
no motivation to use water economically. it is 
logical under these circumstances that there have 
been no funds for the development of a water 
supply infrastructure. this has the most serious 
consequences especially for people in poor regions 
who have to pay a lot for water hauled by private 
vendors. if the government policy does not allow 
the setting of an adequate price which would yield 
a decent profit, the construction and maintenance 
of an essential infrastructure is not possible either. 
under such conditions it is almost impossible to 
attract private investors and their capital.

fredrik segerfeldt from the us-based cato 
institute claims that the privatization of water 
resources would be beneficial especially for the 
poor. already today, the poorest people have 
to face market forces, but under very unfair 
conditions. if they have no water supply network 
where they live and have to buy water from 
vendors, it is on average 12 times more expensive 
than tap water. for instance, the poor in lagos, 
nigeria, pay 4–10 times more than people with a 
connection to the water supply network. it is 17 
times more in lima, peru, 60 times more in Jakarta, 
indonesia, and allegedly 28–83 times more in 
karachi, pakistan.

segerfeldt reports that in Guinea, africa, only 
20% of the urban population had access to 
safe water prior to privatization in 1989. after 
privatization, in 2001, it was already 70% even 
though the price of tap water had increased 
from 15 cents per m3 to almost one dollar per m3. 
in cartagena, colombia, the number of people 
with access to tap water has risen by 27% since 
privatization. 

the quality of government in a given country 
is crucial for water privatization to be a success 
or a failure. if the government is corrupt, it may 
be administered very poorly. in cochabamba, 
Bolivia, the proportion of households connected 

If the gene responsible for salt water 
tolerance in these wild growing plants 
was found, it could be employed and 
implemented in conventional agricultural 
crops.

The largest amount of water is desalinated 
in Saudi Arabia, approximately 30% of 
worldwide production.

Belgium considers the provision of 
drinking water a human right.

Excessive irrigation can have drastic 
impacts on the environment as witnessed 
in, for example, the Aral Sea in Asia.
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to the water supply network dropped over a 
decade (1989–1999) after privatization from 
70% to 60%. in the richer neighborhoods, 99% of 
households had a water connection, while in the 
poorer suburbs only 4% of people were connected. 
(segerfeldt, 2007)

a lot of people do not support privatization 
because it usually causes a sharp increase in prices. 
there are a number of cases in which the results 
of the privatization of water resources have been 
questionable, or even disastrous.

another aspect of water privatization is the sale 
of bottled water. this market has been rising rapidly 
over recent years. in 2006 it reached us $50 billion 
and it is growing by 10% each year.206 ironically, 
the largest increase in sales is in the developing, 
not in the developed countries. in china, bottled 
water sales increased four times between 1997 and 

2002 to 10 billion liters annually. the money spent 
by the chinese on buying bottled water could be 
used for extending the water supply network to 
people without water connection.

nevertheless, people in rural regions of 
poor developing countries can only dream of 
privatization and water supply networks. the same 
holds for bottled water which is too expensive for 
the majority of them. in the regions suffering from 
water shortage, women spend several hours a day 
carrying water; men are only seldom engaged in 
this labor. the average distance which the women 
have to walk for water is usually about 6 kilometers 
and they carry some 20 liters of water in their 
containers. this takes a lot of time which could be 
devoted to other activities. Girls carrying water are 
deprived of time for attending school.

Fig. 41: People without access to safe water in 
urban and in rural areas	(adapted	from	World	
Bank,	2007)
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202	 A	megalomaniac	irrigation	project	was	designed	in	the	Soviet	Union	at	the	beginning	of	the	second	half	of	the	20th	century.	It	could	have	caused	an	even	more	
extensive	ecological	disaster	than	the	drying-up	Aral	Sea.	Fortunately,	it	was	never	carried	out.	The	flow	of	the	Siberian	rivers	was	to	have	been	reversed	from	
the	north	to	the	south	to	provide	irrigation	to	cotton	and	grain	fields	in	Central	Asia.	But	nature	is	like	a	tree.	If	you	cut	off	one	branch,	the	whole	tree	is	shaken.	If	
the	Siberian	major	rivers	were	reversed,	salinity	of	the	Arctic	Ocean	would	change.	With	this,	the	period	and	intensity	of	the	ocean	freezing	over	in	winter	would	
change	as	well	as	water	evaporation	from	the	ocean.	Consequently,	air	circulation	in	the	atmosphere	and	distribution	of	precipitation	would	be	altered.	Despite	
huge	investments,	vast	areas	of	the	former	Soviet	Union	could	paradoxically	have	become	water-deficient.

203	 Lake	Chad	was	once	the	world’s	sixth	largest	lake,	but	now	its	water	surface	has	shrunk	to	only	2%	of	its	area	in	1960	(!).	Because	of	irrigation,	the	water	level	of	
another	African	lake,	Lake	Victoria,	went	down	over	three	years	by	two	meters.	(Glenn,	Gordon,	Florescu,	2009)

204	 In	1999	alone,	the	level	of	underground	water	under	Beijing	decreased	by	8	meters.	There	was	a	decrease	of	almost	60	meters	from	1965	to	the	end	of	the	20th	
century.	Underground	water	resources	under	Beijing	may	therefore	be	soon	depleted;	no	one	knows,	however,	when.	In	India,	the	level	of	underground	water	
decreases	annually	by	1–3	meters	depending	on	individual	regions.	The	Worldwatch	Institute	estimates	that	an	underground	water	shortage	could	reduce	grain	
crop	yields	in	India	by	one	quarter.	In	a	country	where	half	of	the	children	under	5	years	of	age	suffer	from	malnutrition	and	a	majority	of	the	population	lives	on	
less	than	2	dollars	per	day,	each	reduction	in	yields	and	increase	in	food	prices	could	put	the	lives	of	the	poor	at	risk.	(Source:	http:	//www.	worldwatch.	org/press/
news/1999/08/13)

205	 The	WWF	warns	that	desalination	is	not	a	solution	because	it	consumes	a	lot	of	energy,	releases	greenhouse	gases,	and	destroys	sea	life	in	the	coastal	regions.	At	
present,	it	is	estimated	that	there	are	1,000	desalination	plants	worldwide.

206	 Each	year,	50	million	barrels	of	oil	are	used	just	to	produce	plastic	packaging	(bottles);	in	addition,	water	is	sometimes	transported	to	customers	thousands	of	
kilometers	across	the	continents	(for	example	Evian	brand	water).	Currently,	approximately	200	billion	bottles	are	sold	in	the	world	annually	(a	big	issue	in	many	
developing	countries	which	lack	properly	working	waste	management	and	the	bottles	end	up	as	litter	in	the	streets).	To	produce	them,	almost	three	million	tons	
of	plastics	are	used.

In the regions suffering from water 
shortage, women spend several hours a 
day carrying water. The average distance 
which the women have to walk for water 
is usually about 6 kilometers. 
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Virtual water, water footprint
some countries suffering from water shortage 
(for example egypt) can import water “virtually” 
in the form of food they buy (vegetable or animal 
farming products). to produce one kilogram of rice 
requires 3,000 liters of water207, to produce one 
kilogram of corn “only” 900 liters. one kilogram 
of wheat needs 1,350 liters of water and as many 
as 16,000 liters of water is necessary to obtain  
1 kilogram of beef. thus, water-scarce countries 
could import food from countries with sufficient 
water resources and save their own resources. it is 
estimated that by 2025, virtual water trade could 
reduce the demands on irrigation by 20%.208

Besides the concept of virtual water, the term 
“water footprint” has been used a lot lately in 

water-related discussions.209 the water footprint 
of an individual, a business, or a country is defined 
as the total volume of fresh water which is used 
for providing food and other services consumed 
by the individual, the business, or the country. the 
united states has the largest footprint – 2,480 m3 
per inhabitant per year, double the global average, 
especially due to high water consumption in 
agriculture. the chinese footprint is 700 m3 per 
inhabitant per year. only 7% of this footprint 
(consumption) comes from rainfall outside chinese 
territory. By contrast, 65% of the Japanese footprint 
(which is 1,150 m3 per inhabitant per year) comes 
from external resources, represented especially by 
a large proportion of imported food.

Fig.42: Minimum volume of water needed to 
produce 1 kg of food	(adapted	from	
Clarke,	King,	2004)

Increase in global temperature by 1–2 
degrees centigrade could result in water 
shortage for 250–600 million Africans.

To produce one kilogram of rice requires 
3,000 liters of water and as many as 
16,000 liters of water is necessary to 
obtain 1 kilogram of beef. 

Regional aspects of water management
Africa
the african share in global fresh water resources 
is 9%, out of which 15% are underground water 
resources. However, fresh water resources are 
distributed very unevenly across the african 
continent.210 the worst conditions are in the 
countries of northern africa.

only 47% of the rural population has access 
to safe water resources compared to 85% of the 
urban population. it is similar with accessibility to 
sanitation facilities. under the current conditions, 
sub-saharan africa would achieve the millennium 
Development Goals concerning water by 2040. 
as for the sanitation facilities, the goal would be 
achieved, with the current trend continuing, in 
2076. only a few african governments spend more 
than 0.5% of GDp on providing safe water and 
sanitation facilities. the intergovernmental panel 
on climate change (ipcc) warns that an increase 
in global temperature by 1–2 degrees centigrade 

could result in water shortage for 250–600 million 
africans.

Asia and Oceania
in 2005, almost 60% of people living in the asia-
pacific region had no access to safe drinking water 
(about 700 million people) and 70% of the planet’s 
inhabitants lacking proper sanitation facilities 
(about 2 billion people) lived there. among the 
regions of the world, asia has the least developed 
sanitation facilities. it is available to only 31% of the 
rural population and 78% of the urban population.

china amounts to 20% of the world’s 
population, but it has only 7% of global drinking 
water resources. more than two thirds of water is 
used in agriculture, but at the same time, 60% of 
the cultivated land suffers today from an acute 
shortage of water. seventy-five percent of drinking 
water is polluted. Water shortage is an issue in 
more than 100 major chinese cities.

the distribution of water resources is very 
uneven both in time and across regions. about 
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93% of water resources are located in southeast 
china which represents 53% of the country’s total 
area. in the northern regions of china, the level of 
underground water decreases by one meter and 
more every year.

in 2010, china produced as many as 1 million m3 
of desalinated water (it was 120,000 m3 in 2005). it 
also plans to route water from the tibetan plateau 
to the industrially more developed regions of 
northeast china. nevertheless, asian mountain 
glaciers are shrinking at present by 7% per year.

Europe
Water shortage is a problem for people in malta, 
cyprus, spain, italy, and in some regions of other 
countries, e.g. Hungary, macedonia, and Bulgaria. 
large regions along the mediterranean coast 
in italy, spain, and also in turkey are affected by 
the penetration of salt water from the sea into 
underground fresh water resources. 

Latin America
although this region has 28% of the world’s 
fresh water resources, 80 million people have no 
access to safe drinking water and sewage water 
is still an issue for 120 million. this can cause 
great difficulties primarily in metropolises such as 
mexico city, Bogota, sao paulo, or Buenos aires.

North America
on average, power plants use 100 liters 
of cooling water for each kilowatt-hour of 
generated electricity. thus, among the largest 
water consumers, power plants rank second to 
agriculture. 

in the environment of a market distribution 
system, it is the poor who are first affected by 
water related problems which can cause “class” 
tension between the rich and the poor.

Water resource tests show traces of dissolved 
medicines, hormones, and pesticides. potential 
effects on the human population and ecosystems 
remain unknown.

Fig. 43: Water shortage in South Asia, Near 
East, and North Africa (adapted	from	World	
Bank,	2007)
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Infobox: the healing power of water?
Water has been on Earth since its formation; that is, for billions of years. A Japanese scientist Masaru Emoto exami-
ned what kind of crystals are created when water freezes. He arrived at very interesting and surprising conclusions 
which are described in his book “The Healing Power of Water” (2009). According to him, water is an information 
carrier (it is a great solvent and therefore it can “absorb” effects of the environment) and its structure changes under 
external influences.

Spring water created beautiful hexagons when freezing while water in the lower reaches of the rivers did not 
create proper crystals at all. (Also chlorinated water did not create crystals.) It seems that water is able to “remember” 
what influenced it and how.

Emoto claims that the most beautiful crystals were created by water coming from the sources which people consider 
miraculous, with healing power (for example from the spring in the famous place of pilgrimage in Lourdes, France). 
Emoto says: “Water is a sincere mirror in which we can see the results of various civilization effects on living systems.”

207	 It	is	not	only	irrigation	water,	but	also	soil	moisture	and	all	the	water	a	plant	needs	throughout	its	vegetation	cycle.
208	 This	concept,	however,	has	one	big	drawback.	To	haul	food	weighing	hundreds	of	millions	of	tons	between	countries	and	continents	would	bring	huge	transporta-

tion	and	related	environmental	costs.
209	 The	term	is	close	to	the	concept	of	ecological	footprint	which	will	be	discussed	in	the	chapter	on	the	indicators	of	sustainable	development.
210	 One	third	of	fresh	water	in	Africa	is	contained	in	the	Congo	River.

In the northern regions of China, the level 
of underground water decreases by one 
meter and more every year.

On average, power plants use 100 liters 
of cooling water for each kilowatt-hour of 
generated electricity.

Photo 65: Steppe to semi-desert character of 
landscape in Spain (source:	the	author)
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2.8.5.4 climate change
climate change is currently the most widely 
discussed and perhaps also the most controversial 
global problem. since climate change,211 whether 
of natural or anthropogenic origin, is an immensely 
complex phenomenon, we live with a great deal 
of uncertainty about what is happening, who has 
caused it, and what will happen.

everyone has personal experience with the 
treacherous nature of weather forecasting.212 With 
all our mathematical models and satellites in orbit 
we can forecast weather quite reliably for a few 
days. a 7-day forecast is already problematic and a 
monthly forecast has a very tiny informative value. 
considering climate change, we are in the domain 
of decades, centuries, and millennia. 

the key concept in discussion about climate 
change is the greenhouse effect. it is a process in 
which the atmosphere causes the planet to warm 
up. it lets through radiation from the sun (primarily 
the visible component of solar radiation – light), 
but it efficiently absorbs the thermal radiation 

We hope vaguely but dread precisely.
Paul	Valéry

Fig. 44: Principle of the greenhouse effect 
(adapted	from	Moldan,	1997)

Fig. 45: Spectrum of the solar radiation 
(adapted	from	Kvasničková,	1991)

of longer wavelengths (infrared radiation into 
which the visible part of solar radiation has been 
changed after reaching the earth’s surface) and 
prevents its escape into space.213

the greenhouse effect has been present on 
earth naturally for almost all its history. Without 
greenhouse gases the temperature at the earth’s 
surface would be -18 degrees celsius and higher 
forms of life could not have therefore evolved.

Greenhouse gases include primarily water 
vapor (it contributes about 60% to the earth’s 
natural greenhouse effect), carbon dioxide 
(about 26%)214, and also methane, nitrous oxide 
and chlorofluorocarbons.215 By contrast, some 
man-made pollutants (e.g. sulfur dioxide – so2) 
cool down the atmosphere. they enter the 
atmosphere in the form of aerosols which reflect 
a fraction of solar radiation back into space.

at present, the most disputed issue is 
whether and to what extent human activities 
(mainly burning fossil fuels) contribute to the 
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greenhouse effect and the subsequent climate 
change. 

We know that the climate changed several times 
in history without human influence. for instance, 
the earth experienced an ice age 2.2 billion years 
ago216, another 400 million years ago, and then 
again 250 million years ago. taken geologically, 
the last ice age on earth occurred recently, it 
ended 10,000 years ago. since then, we have been 
living in an interglacial period. smaller natural 
fluctuations have occurred in this period, too. for 
example, in the 11th–14th century, the northern 
hemisphere became warmer and eastern parts 
of Greenland were temporarily inhabited by the 
vikings217 (hence the english name of the island 
suggesting greenery). on the other hand, the 
period of the 15th–19th century is referred to as a 
“little ice age”, in which the northern hemisphere 
had a colder climate than today.

With the advent of the industrial revolution, 
people started to interfere significantly with these 
natural cycles, above all by burning fossil fuels 
and the production of carbon dioxide (co2). fossil 
fuels have been formed for more than 500 million 
years (since the paleozoic era) by the anaerobic 
decomposition of dead plants and animals. 
carbon has been bound for millions of years and 
we are now releasing it back to the atmosphere 
by burning fossil fuels in the form of a greenhouse 
gas in a very short period of roughly two centuries.

What is going on at present, then? the 
concentration of co2 in the atmosphere is 
increasing quite significantly. samples collected 
from glaciers at great depths218 have revealed to 
us that the natural level of co2 in the atmosphere 
is 280 ppm.219 in 1958, its concentration reached 
315 ppm, today it is already 385 ppm. should the 
current trend continue, co2 concentration in the 

CO from fossil 
fuels 

2

56,6 %

CFCs 1,1 %

nitrogen oxides 

CO2            from deforestation, 
biomass degradation, etc. 

other  CO  2

2,8 %

methane 
14,3 %

17,3 %

7,9 %

Fig.46: Rate of the global emissions expressed 
in the equivalent of CO2 (2004)	(adapted	from	
WorldWatch	Institute,	2009)

atmosphere would increase to 560 ppm by the end 
of the 21st century. presently, with the level of 395 
ppm of co2 in the atmosphere, the concentration 
is the highest in the past 420,000 years. paul 
Hawken, and amory and Hunter lovins (Hawken, 
lovins, lovins, 2003) claim that the temperatures 
in the 21st century are expected to be highest in 
the past 10,000 years.

scientists from the lawrence livermore national 
laboratory in california estimate that the global 
temperature could increase by up to 8 degrees 
celsius if people burnt all the fossil fuels available. 
in that case, the concentration of co2 would rise 
to 1,423 ppm. the intergovernmental panel on 
climate change (ipcc) estimates that in the 21st 

century the average temperature on earth could 
increase by as many as 5.8 degrees celsius.220 since 
the mid-20th century, the average temperature has 
risen by 0.6 degrees celsius.

211	 Climate	is	a	long-term	characteristic	pattern	of	weather	conditioned	by	the	energy	balance,	the	circulation	of	the	atmosphere,	the	character	of	the	active	surface	
and	at	present	also	by	humans.

212	 Weather	is	the	momentary	state	of	the	atmosphere	at	a	particular	place.	It	is	determined	by	the	state	of	all	atmospheric	phenomena	in	a	given	short-term	period.
213	 The	balance	of	solar	radiation	reaching	Earth’s	surface	is	as	follows:	30%	of	incoming	solar	radiation	is	reflected	(6%	of	solar	radiation	received	is	reflected	by	

the	atmosphere,	19%	is	reflected	by	clouds,	and	5%	is	reflected	by	Earth’s	surface).	The	remaining	70%	of	incoming	solar	radiation	is	absorbed:	16%	by	the	
atmosphere,	3%	by	clouds,	and	51%	by	land	and	oceans.	

214	 “The	Earth	has	two	lungs,	the	forests	and	the	oceans.	Both	are	now	being	seriously	impaired,	and	thus,	so	is	the	ability	of	the	Earth	to	“breathe”.	As	it	happens,	the	
annual	fluctuations	in	CO2	levels	makes	it	seem	as	if	the	entire	Earth	breathes	in	and	out	once	a	year.	Since	three	quarters	of	the	Earth’s	land	is	north	of	the	equator,	
approximately	three	quarters	of	the	Earth’s	vegetation	is	in	the	Northern	Hemisphere.	When	the	Northern	Hemisphere	tilts	toward	the	Sun	during	its	spring	and	
summer,	the	amount	of	CO2	in	the	atmosphere	drops	significantly.	When	the	same	hemisphere	tilts	away	from	the	Sun	during	its	fall	and	winter,	the	deciduous	
plants	lose	their	leaves	and	stop	absorbing	CO2,	thus	driving	the	global	concentration	back	up”	(Gore,	1994).

215	 It	is	not	only	the	well-known	halogenoalkanes	(CFC	compounds,	or	freons),	but	also	hydrofluorocarbons	(HFC),	polyfluorinated	carbons	(PFC),	and	sulfur	hexaflu-
oride	(SF6).	

216	 Bill	Bryson	(2003)	presents	a	hypothesis	which	is	widely	discussed	today	that	for	some	time	the	Earth’s	surface	was	completely	covered	with	ice	and	the	Earth	
became	a	“snowball”.	An	ice	age	2.2	billion	years	ago	was	followed	by	a	warm	period	lasting	for	about	one	billion	years.	Then	a	severe	cooling	perhaps	set	in.	A	
decrease	in	solar	radiation	of	6%	caused	the	Earth	to	“freeze”.	Concentrations	of	greenhouse	gases	went	down	and	the	Earth	was	not	able	to	maintain	its	tem-
perature.	It	gradually	glaciated	and	resembled	today’s	Antarctica.	If	this	hypothesis	is	correct,	how	did	it	become	warm	again?	We	do	not	know	exactly,	it	might	
perhaps	be	the	influence	of	volcanoes	which	pushed	through	the	layer	of	ice	and	disgorged	large	amounts	of	heat,	gases,	dust,	and	ashes	into	the	atmosphere.	
Consequently,	the	ice	and	snow	melted,	the	atmosphere	was	restored,	and	the	greenhouse	effect	and	warming	was	“restarted”	again.	The	end	of	this	super-free-
zing	period	coincides	with	the	Cambrian	explosion	(about	530	million	years	ago)	and	the	following	rapid	evolution	of	more	advanced	life	forms.

217	 The	western	part	of	Greenland	was	inhabited	already	in	2500	BC	by	the	Inuit	from	North	America.
218	 Glaciers	contain	“trapped”	air	bubbles	with	samples	of	the	atmosphere	from	ancient	times.	Based	on	glacier	depth,	the	age	of	these	bubbles	can	be	determined	

together	with	the	atmosphere	composition	of	the	given	historical	era.
219	 Parts	per	million	(ppm)	indicates	the	number	of	particles	in	one	million	(a	unit).	Like	percent	(one	hundredth),	it	is	used	to	mark	a	part	in	relation	to	a	whole.	For	

example,	280	ppm	equals	0.028%.
220	 By	2050,	the	IPCC	estimates	a	temperature	increase	of	2–4	degrees	Celsius.	The	range	shows	the	great	degree	of	uncertainty	regarding	what	actually	is	and	will	be	

happening	with	the	climate.

Fossil fuels have been formed for more 
than 500 million years (since the Paleozoic 
era) by the anaerobic decomposition of 
dead plants and animals. Carbon has been 
bound for millions of years and we are 
now releasing it back to the atmosphere 
by burning fossil fuels.
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since 1850, we have already released 100 billion 
tons of carbon into the atmosphere by burning 
fossil fuels. at present, human activities produce 
7 billion tons every year. it does not seem much 
compared with 200 billion tons of co2 released 
annually in nature through volcanic activity and 
the decomposition of plants. the problem is that 
the balance between production and removal is 
neutral in nature (co2 is removed by living plants in 
the process of photosynthesis) and people disrupt 
this equilibrium.

out of the seven billion tons currently produced 
by people every year ecosystems absorb only 
3–3.5 billion tons, the rest remains in the 
atmosphere and increases the concentration 
of co2

221 (Glenn, Gordon, florescu, 2009). that 
is also why the ipcc estimates that the usage of 
fossil fuels (or production of co2) must decrease 
at least by 70% to stabilize the climate system. 
However, the trend has been rather the opposite. 
Despite the kyoto protocol (see infobox) the ipcc 
claims that emissions of carbon dioxide have 
been rising faster than the worst scenarios from 
2000–2004 assumed. if this trend continued, there 
would be a 25%–90% increase in concentrations 
by the year 2030 compared with 2000 (Glenn, 
Gordon, florescu, 2009). this increase is caused 
primarily by the rising exploitation of fossil fuels 
in the industrializing countries. as their typical 
representative, china outpaced the united states 
in 2006 and became the world’s biggest producer 
of co2.222 the united states and china together 
produce approximately one half of the global 
emissions of co2. other industrializing countries 
include india, indonesia, malaysia, mexico, Brazil, 
venezuela, argentina, chile, or the republic of 
south africa.

this trend will be very difficult to reverse. at 
present, there are 800–1,000 new coal power plants 
under construction or planned for construction 
worldwide. their operational life is about 40 years. 
it is logical that the investors’ interest will be to 
gain back the investment and a profit so that it 
can hardly be expected that these energy sources 
would be decommissioned prematurely.

thirteen out of the past fourteen years (up 
to 2009) have been the warmest in the whole 
recorded period (since 1850). moreover, the five 
warmest decades in the past two thousand years 

Fig. 47: Amount of CO2 emissions per kWh of 
generated energy from diverse resources
(adapted	from	Potůček,	2003)

The more deeply I search for the roots of the 
global environmental crisis, the more I am 
convinced that it is an outer manifestation 
of an inner crisis that is spiritual.

Albert	Gore

Photo 66: A coal power plant in Serbia 
(source:	the	author)

At present, there are 800–1,000 new 
coal power plants under construction or 
planned for construction worldwide. Their 
operational life is about 40 years. 
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have occurred in the period since 1960. this leads 
some experts to the opinion that climate change 
is already happening and cannot be prevented. 
We can only try to mitigate its consequences, but 
at the same time, it is necessary to adapt to the 
ongoing changes. it will be very difficult especially 
for the poor developing countries. today, an 
overwhelming majority of experts agree that 
climate change is under way. the question is to 
what extent people contribute to it and to what 
extent it is a natural phenomenon. most likely it is a 
combination of natural and anthropogenic factors; 
nevertheless, we are not able to determine their 
ratio.223

Fig. 48: Emissions by sectors expressed in the 
equivalent of CO2 (2004) 
(adapted	from	WorldWatch	Institute,	2009)

Infobox: the Kyoto Protocol and the copenhagen fiasco
The Kyoto Protocol (named after the city of Kyoto, Japan, where it was negotiated in December 1997) is a protocol 
to the UN Framework Convention on Climate Change.224 Industrialized countries committed themselves in it to 
reduce emissions of greenhouse gases by 5.2%. This reduction relates to a basket of six gases, namely their aggregate 
average emissions (in units of carbon dioxide equivalent) in the five-year period 2008–2012. Besides carbon dioxide 
(CO2), methane (CH4), and nitrous oxide (N2O), the emissions of which will be compared with the 1990 levels, the 
obligation relates to hydrogenated fluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6), the 
emissions of which can be compared either with the 1990 or the 1995 levels. Converting the emissions of individual 
greenhouse gases to the unified measure (carbon dioxide equivalent) is not easy. Individual greenhouse gases differ 
not only in their potential to cause the greenhouse effect, but also in their persistence in the atmosphere. Currently, 
the following conversion ratios are used:

1 t N2O = 310 t (CO2) eq (carbon dioxide equivalent)
1 t CH4 = 21 t (CO2) eq
For the protocol to come into force, two conditions were set:

– ratification by at least 55 countries;
– ratification by enough countries included in Annex I (i.e. the industrialized countries) that their emissions 

constituted at least 55% of the total 1990 emissions of all the Annex I countries.
Meeting the first condition did not impose a problem since the Protocol does not put the developing countries 

under any significant obligation and a number of island or maritime countries have a strong, in some cases even 
existential interest in measures against climate change. Meeting the second condition was much more complicated. 
When the United States finally refused to ratify the Protocol (its contribution to the Annex I countries emissions is 
approx. 36%), the future of the Protocol depended on Russia. After much hesitation, it ultimately ratified the Protocol 
in fall 2004. By the end of 2004, the Kyoto Protocol had been ratified by 132 countries including 37 Annex I countries.

A total reduction of emissions by 5.2% should be accomplished in a differentiated way. The EU15, Switzerland, 
the Czech Republic and some other Central European countries should reduce their emissions by 8%, the USA by 7%, 
Canada, Hungary, Japan, and Poland by 6%. Russia, New Zealand, and the Ukraine are to stabilize their emissions at 
the 1990 level, while Norway may increase emissions by 1%, Australia by 8%, and Iceland by 10%. It is nevertheless 
obvious that after the USA refused to ratify the Kyoto Protocol, the commitment of the Annex I countries to reduce 
emissions by 5.2% will not be met, even if all the other countries completely fulfill their obligations (which will not 
happen).

The European Union, or more precisely the then fifteen-member European Community (EU15) ratified the Treaty 
as an independent subject. It enabled the fifteen “old” member states of the EU to reach the emission reduction target 
collectively, although emissions of some EU15 countries were expected to rise over the decade starting 1990 by 10–20% 
(Greece, Ireland, Portugal, and Spain). 

221	 According	to	Peter	Cox	from	the	British	Meteorological	Office,	there	is	a	critical	threshold	where	ecosystems	lose	their	ability	to	absorb	CO2.	If	trees	and	other	plants	
are	not	able	to	adapt	to	the	ongoing	climate	change,	their	decomposing	bodies	will	release	more	carbon.	Human	induced	destruction	of	vital	environments	(e.g.	
tropical	rain	forests	or	coral	reefs	which	capture	CO2)	should	also	be	considered.	Bill	Bryson	(2003)	states	that	even	without	human	activity	the	natural	carbon	
cycle	has	been	upset	several	times	already,	but	it	has	always	sooner	or	later	restored	itself	to	its	original	stable	state.	For	humans,	however,	the	major	problem	is	
that	the	original	state	is	not	restored	overnight.	Last	time	it	took	60,000	years.

222	 Regarding	total	emissions,	not	emissions	per	inhabitant.	In	this	respect,	the	US	remains	the	biggest	producer;	Chinese	emissions	per	inhabitant	are	approximately	
a	quarter.

223	 Perhaps	the	most	important	natural	factor	which	affected	the	climate	in	the	past	was	the	fluctuating	intensity	of	solar	radiation.	Nevertheless,	it	should	not	be	
connected	with	the	present	global	warming,	because	the	fluctuating	intensity	of	solar	radiation	over	the	past	20	years	has	had	rather	the	effect	of	cooling,	not	
warming.

224	 The	United	Nations	Framework	Convention	on	Climate	Change	(UNFCCC)	is	a	multilateral	treaty	on	the	protection	of	the	Earth’s	climate	system.	The	objective	of	
the	convention	is	the	“stabilization	of	greenhouse	gas	concentrations	in	the	atmosphere	at	a	level	that	would	prevent	dangerous	anthropogenic	interference	with	
the	climate	system.	Such	a	level	should	be	achieved	within	a	time	frame	sufficient	to	allow	ecosystems	to	adapt	naturally	to	climate	change,	to	ensure	that	food	
production	is	not	threatened	and	to	enable	economic	development	to	proceed	in	a	sustainable	manner”.	By	January	2005,	the	convention	had	been	ratified	by	185	
countries.
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Thirteen out of the past fourteen years 
(up to 2009) have been the warmest in 
the whole recorded period (since 1850). 
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The Kyoto Protocol allows for the meeting of a part of the obligation by what is known as flexible mechanisms. 
They give the industrialized countries the opportunity to provide for emission reductions on the territory of another 
state or to buy from another state the allowance to release greenhouse gases. The Kyoto Protocol defines three types 
of flexible mechanisms:
– Emission Trading, ET;
– Joint Implementation, JI;
– Clean Development Mechanism, CDM.
None of these mechanisms alone leads to a reduction in greenhouse gas emissions. It is only a way of employing 
market instruments to lower the economic costs of emission reduction.

International emission trading is the most transparent mechanism. If it turns out that country A emits, for example, 
ten million tons of CO2 less than it is obliged to by the Protocol, it can sell this remainder to country B. Consequently, 
both countries A and B together meet their obligations, only the emission limits are redistributed between A and B. 

The countries of Central and Eastern Europe which have been undergoing economic transformation are estimated 
to have much greater opportunities for economically acceptable emission reduction as they used heat and electricity 
inefficiently in the past. On the basis of Joint Implementation, foreign investors would enter these countries and 
obtain emission credits as the profit from their investment. The receiving country, i.e. the country on the territory 
of which the emissions have been actually reduced, could not register it to its Kyoto Protocol commitment; still, it 
would get foreign investments and advanced technology.

The Kyoto Protocol also allows the Annex I countries to finance projects which must reduce really existing emis-
sions of greenhouse gases, but in Third-World countries (Clean Development Mechanism, CDM). Since 2000, it has 
been possible to obtain credits for applicable projects which can be registered to meet the obligations imposed by the 
Kyoto Protocol. There are some problematic, or disputable, ways of Clean Development Mechanism implementation 
which are also allowed by the regulations; one of them is forest planting and generally investments in sinks.

Commitments from Kyoto do not have to be met only by emission reductions. Signatories can also create and protect 
carbon sinks – they can provide for the larger deposition of carbon in forests and soils so that their net emissions of 
carbon dioxide (emissions minus the newly deposited carbon) are reduced. Sinks are the main carbon reservoirs on 
Earth. They include living organisms, soil, and the oceans.

The three flexible mechanisms mentioned (Emission Trading, Joint Implementation, Clean Development 
Mechanism) can be used only by those states which keep proper track of their own emissions and have established 
a registry recording the credits obtained. 

It became clear that the Kyoto Protocol would not be fulfilled. Therefore, after long preparations, the twelve-day 
Copenhagen Summit was held in December 2009. Representatives of all the 192 UN member states took part (115 
delegations were headed by the country highest representatives). The Copenhagen Accord was supposed to replace 
the Kyoto Protocol and assume its obligations after its expiration, i.e. after 2012. However, it ended up in a fiasco, 
even though the politicians of course chose less harsh words. 

Emissions of greenhouse gases were planned to be reduced by 50% by 2050 compared with 1990 levels. The devel-
oped countries’ contribution should be 80%, the rest should be achieved by the developing countries (including China, 
India, and other industrializing countries). However, representatives of many developing countries took advantage of 
the Copenhagen Summit to demand large sums of money of the order of billions (including such regimes as Mugabe’s 
government in Zimbabwe). The African Union demanded that the developed countries cut their emissions by 40% 
of the 1990 level by 2020 and at the same time give 0.5% of their GDP to the developing countries to help them fight 
climate change. The developed countries avoided taking on specific commitments and postponed them for later. 
Moreover, there is the threat that a portion of today’s development aid will simply be transferred under the label 
“climate change” and the other development projects will be left with less money. In short, I think the Copenhagen 
Summit exposed how fragmented the international community is at present and how virtually everyone selfishly 
guards their own interests.

Expected effects
the expected effects of climate change include: 
rising sea and ocean levels, the expansion of 
deserts, an irregular seasonal cycle, the retreat of 
glaciers, the migration of humans and other animal 
and plant species, more frequent wind storms 
and tornados, a stronger el niño pattern, less 
accessible fresh water, a change in the direction or 
the stopping of sea currents, a negative impact on 
natural ecosystems, agriculture and food supply, 
and on human health. 

a rise in ocean levels is slowly becoming a 
reality. scientists from the university of colorado 
at Boulder claim that antarctica loses 152 km3 of 

ice each year.225 (Glenn, Gordon, 2007) satellite 
pictures show that sea levels have risen by 3 cm 
over the past decade. in the 20th century, sea and 
ocean levels rose by 17 cm. the ipcc estimates 
that this century could experience a 28–43 cm 
rise in ocean levels. it is, however, a conservative 
estimate. for instance, in the journal science226 
stefan rahmstorf assessed the possible rise in sea 
levels in the 21st century at 1.4 meters. the World 
Bank estimates that there is a potential for a sea 
level rise by the end of the 21st century of 1–3 
meters increasing to as many as 5 meters if the 

Representatives of many developing 
countries took advantage of the 
Copenhagen Summit to demand large 
sums of money of the order of billions 
(including such regimes as Mugabe’s 
government in Zimbabwe). 

In the 20th century, sea and ocean levels 
rose by 17 cm. The IPCC estimates that this 
century could experience a 28–43 cm rise 
in ocean levels.

A one-meter rise would mean 56 million 
fugitives in 84 developing countries 
according to the World Bank. A two-
meter rise would increase the number of 
fugitives to 89 million and a five-meter 
rise to 245 million.
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glaciers in Greenland and antarctica unexpectedly 
broke up and slid into the sea.227

a one-meter rise would mean 56 million 
fugitives in 84 developing countries according to 
the World Bank. a two-meter rise would increase 
the number of fugitives to 89 million and a five-
meter rise to 245 million.

an even more radical estimate is presented 
by paul Hawken, and amory and Hunter lovins 
(2003): “thirty of the world’s largest cities lie near 
coasts; a one-meter rise in the oceans ... would put 
an estimated 300 million people directly at risk. 
that would include 16 percent of Bangladesh.”228

Higher sea and ocean levels also cause floods 
in the mouths of chinese and indian rivers, 
the nile in egypt and other major rivers of the 
world. low-lying archipelagos in the pacific 
and the indian ocean would disappear, coastal 
regions of indonesia, pakistan, thailand, senegal, 
mozambique, and other countries would be 
inundated.229

the oceans absorb about 80% of the increased 
global temperature. Growing concentrations of 
co2 in the atmosphere impose three serious risks 
on the world’s oceans and sea shores; ongoing 
warming, the acidification of water (resulting from 
co2 dissolved in sea water), and a further rise in 
sea levels.

Historically, climate change, or rather global 
warming, related to the expansion of deserts. the 
world’s largest desert, the sahara, has its origin 
in a combination of natural factors (the warmer 
and drier climate following the last glaciations 
10,000 years ago) and anthropogenic factors 
(overgrazing).

asia minor and central asia were flourishing 
lands in the past ice age. Glaciers extended 
from the caucasus mountains far below their 
present-day border. summer melting was more 
substantial, rivers were mightier and richer in fish. 
the surrounding lands were greener, a true Garden 
of eden. today, deserts stretch there. (svoboda, 
nováček, 2002)

as for the irregular seasonal cycle, spring in 
the northern Hemisphere comes a week earlier 
now. the altitude at which the atmosphere chills 

Photo 67: The Judean Desert 
(source:	the	author)

to freezing point rises by 4.5 meters each year. 
(Hawken, lovins, lovins, 2003)

Glaciers are retreating almost everywhere in 
the world.230 the migration of humans but also of 
animal and plant species is connected with the 
retreat (and also in the past with the emergence) 
of glaciers. ecologists estimate that ecosystems 
can handle a south-to-north drift of 200 km 
maximum in one hundred years; trees can migrate 
at the rate of several dozen kilometers per century 
at best. With the current climate change, the 
intensity of warming could produce alterations in 
environmental conditions which would necessitate 
movement to the north at the rate of 300 km, but 
perhaps as many as 500 km, in a hundred years. if 
these assumptions were correct, many ecosystems 
would not be likely to cope with such stress.

the ipcc predicts that, by the end of this century, 
the global temperatures could be 6.4 degrees 
celsius higher. But a rise of only 2.5 degrees celsius 
is sufficient to put 25–30% of plant and animal 
species at risk of extinction.

the most vulnerable ecosystems with respect to 
climate change are located in arctic regions. in the 
northern areas of russia, canada, and scandinavia, 
climate change could cause the loss of as many as 
70% of the ecosystems on which plant and animal 
species now depend. in iceland this rises to 82%. 
(Glenn, Gordon, florescu, 2009)

225	 The	scientific	team	reached	this	conclusion	thanks	to	satellite	measurements	of	gravitation	over	Antarctica	carried	out	in	2002–2005.	The	results	showed	that	
Antarctica	loses	the	largest	amounts	of	ice	in	its	western	part.	This	melting	causes	sea	level	to	rise	annually	by	0.4	mm.	If	the	glacier	in	the	western	part	of	
Antarctica	melted	completely,	the	level	of	the	world’s	oceans	would	rise	by	seven	meters.

226	 Rahmstorf,	S.:	A	Semi-Empirical	Approach	to	Projecting	Future	Sea-Level	Rise.	Science,	19	th	January	2007:	Vol	315,	No	5810,	pp.	368–370.
227	 Glaciers,	however,	are	not	melting	only	in	Antarctica	and	Greenland,	but	they	are	receding	worldwide.	The	glacier	on	Kilimanjaro	in	Africa	has	already	lost	80%	of	

its	original	size.	Dr.	Connie	Thompson	from	Ohio	State	University	thinks	it	will	probably	completely	disappear	within	15	years.	Ice	cover	is	rapidly	diminishing	in	the	
Arctic.	In	the	1990s,	it	was	estimated	that	the	Arctic	would	be	without	ice	in	the	summer	months	by	the	end	of	the	21st	century;	now	this	situation	is	expected	to	
occur	within	the	next	20	years,	maybe	even	earlier.	This	is	likely	to	cause,	among	other	things,	the	extinction	of	polar	bears.

228	 The	worst	situation	is	in	places	where	the	rising	sea	level	is	combined	with	a	sinking	tectonic	plate	which	is	precisely	the	case	of	Bangladesh,	or	Holland	if	Europe	
is	concerned.

229	 In	December	2006,	world	news	agencies	issued	a	report	that	rising	ocean	levels	had	submerged	two	islands	in	the	Bay	of	Bengal,	in	the	Sunderbans	natural	park	
on	the	border	between	India	and	Bangladesh.	Inhabitants	of	the	little	islands	called	Suparibanga	and	Lohacharra	had	to	be	evacuated.	Ocean	levels	rise	here	by	3	
millimeters	each	year	and	inundation	imminently	threatens	dozens	of	islands.	The	reason,	however,	is	not	only	higher	water	levels,	but	also	overexploitation	of	the	
mangrove	cover	which	protects	the	coast.	

230	 The	climate	has	always	been	changing	due	to	natural	factors	and	it	has	never	been	stable.	The	end	of	the	last	ice	age	in	Europe	occurred	about	12,000	years	ago	
with	the	deglaciation	of	the	Alps	and	Scandinavia.	On	the	American	continent,	the	glacier	stretched	down	to	present-day	New	York.	Ancient	Jericho	was	founded	
when	the	region	of	present-day	New	York	was	covered	with	ice	(some	7,000	years	ago).	A	vast	glacier	extended	over	the	area	of	Labrador,	Canada,	as	late	as	4,000	
years	ago	when	Egypt	was	already	living	through	the	age	of	the	pyramids.	A	major	ice	age,	which	is	still	going	on	now,	started	2	million	years	ago	and	it	has	
had	several	phases	of	onsets	and	retreats	(glacials	and	interglacials).	That	is	why	villages	buried	in	ice	can	be	found	high	in	the	Alps.	Historical	records	reveal	that	
people	lived	there	in	the	12th	century.	That	was	during	a	warmer	climate	anomaly	which	ended	before	the	onset	of	a	cooler	period	called	a	little	ice	age.	It	began	
during	the	15th	century	and	lasted	up	to	the	19th	century	(Svoboda,	Nováček,	2002).

The oceans absorb about 80% of the 
increased global temperature.

The most vulnerable ecosystems with 
respect to climate change are located in 
Arctic regions. 
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the higher frequency of storms and tornados is 
carefully watched by insurance companies which 
pay for a part of the damage caused. according 
to the insurance company swiss re, the economic 
loss caused by hurricane katrina in 2005 amounted 
to us $120 billion and damage resulting from 
hurricanes and tornados is likely to increase in 
the future. consequently, some properties in the 
most endangered regions have become almost 
uninsurable, similar to what has happened (to a 
much smaller extent, of course) in the flood areas 
of water streams in the czech republic.231

much discussed in relation to climate change 
is the phenomenon called el niño. at present, 
the earth is probably in a period of the warmest 
climate in the past one million years, especially 
in the pacific region where el niño, a potentially 
devastating event, originates. 

el niño (translated as the Boy or Baby Jesus, 
because it occurs around christmas) is a 
phenomenon which it is believed will be repeated 
with greater regularity in the future. surface 
water in the equatorial zone of the pacific ocean 
becomes overheated and evaporates more which 
leads to dramatic disruptions and extremes in 
the earth’s climate. this phenomenon typically 
brings heavier or even catastrophic rains to the 
western coast of south america; on the other 
hand, australia and southeast asia experience 
intense droughts accompanied by disastrous fires. 
(svoboda, nováček, 2002)

as oceans are becoming warmer, sea currents 
may relocate and change, more frequent and 
severe tropical hurricanes and typhoons may form, 
and perhaps more frequent and more intense el 
niño events may occur.232

Warmer oceans destroy coral reefs which, if 
healthy, incorporate co2 in their metabolism so 
that it becomes “imprisoned” in them.233 if the 
oceans are warmed, they can in fact release more 
co2, just like when you open a soda warmed in the 
sun. this is important because the oceans contain 

60 times more co2 than the atmosphere. (Hawken, 
lovins, lovins, 2003)

climate change will put agriculture at risk, too, 
which at the same time will have to produce more 
food for growing populations. the developing 
countries especially will experience problems 
related to food security. yields will go down 
in most tropical and subtropical regions, the 
distribution of precipitation and temperature 
will change. food production will be endangered 
primarily in africa.234

Besides agricultural productivity, climate change 
will also reduce the nutritional value of agricultural 
products. Wheat grown at co2 concentrations 
twice as high has a protein content 9–13% lower. 
a similar reduction applies also to the nutritional 
value of rice. in animal production, cattle, sheep, 
and other farm animals providing people with 
milk and meat will gain significantly less weight 
because of the reduced nutritional value of pasture 
feeding. (Glenn, Gordon, florescu, 2009)

some effects of climate change on food 
production, which is becoming more difficult, can 
already be observed now. Joaquim Goes from the 
Bigelow laboratory for ocean sciences warns that 
lower precipitation in the Himalayas threatens life 
far away in the waters of the arabian sea. this is 
because lower snowfall in the Himalaya causes 
stronger monsoon winds. these winds draw 
surface water away. to replace it, waters from the 
bottom of the arabian sea are pulled up. rich in 
nutrients but poor in oxygen, this deep-sea water 
kills fish and other sea animals. fisheries in the 
waters of somalia, oman, and yemen confirm it, 
saying that in these regions the proportion of dead 
fish caught has been increasing over recent years.

in connection with climate change, it is carbon 
dioxide which is most often mentioned. its global 
concentrations have risen four times over the 
past 50 years and are still increasing (Hawken, 
lovins, lovins, 2003). However, another major 
issue and risk is in store: the release of methane 
(cH4) into the atmosphere, a greenhouse gas 21 
times more efficient than co2.235 methane comes 
from marshlands, coal beds and leakages of 
underground gas, from bacteria in cattle guts236, 
termites, rice growing, putrefactive processes 
in landfills of communal waste, and from other 
sources. 

a large quantity of methane is hidden in the 
form of methane hydrate below the permanently 
frozen soil in the tundra and below ocean floors 
(especially in the arctic ocean). When the frozen 
soil of the tundra warms, large amounts of 
methane will be released, potentially as much as 
ten times its present volume in the atmosphere.237

on the other hand, the greenhouse effect is 
reduced by human emissions of aerosols238 into 
the air.239 these tiny droplets reflect a fraction 
of solar radiation and contribute to climate 
cooling. it is therefore possible that the effects of 
climate change caused by greenhouse gases are 
significantly underestimated precisely because 
of the cooling function of aerosols. nevertheless, 

Photo 68: The Canadian Arctic – the character 
of the landscape will change due to the 
climate change 
(source:	the	author)

Another major issue and risk is in store: 
the release of methane (CH4) into the 
atmosphere, a greenhouse gas 21 times 
more efficient than CO2.

When the frozen soil of the tundra 
warms, large amounts of methane will 
be released.
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Fig.49: Distribution of living organisms on the 
present-day, warmer, and cooler Earth
(adapted	from	Lovelock,	2006)

231	 Hurricanes	will	hit	primarily	the	Caribbean	and	southern	regions	of	the	United	States.	Tornados	will	be	more	frequent	on	the	central	plains	of	North	America	and	
China	will	experience	more	devastating	fl	oods.	People	will	suff	er	from	diseases	not	occurring	previously.	Epidemics	will	set	in,	because	rodents	spreading	infecti-
ons	will	multiply,	and	the	present-day	temperate	climate	zone	will	be	hit	by	malaria	and	encephalitis	brought	here	by	mosquitoes	and	ticks.	All	this	will	contribute	
to	the	migration	of	multitudes	of	people	even	in	regions	not	directly	aff	ected	by	rising	ocean	levels.	Nevertheless,	it	will	not	be	the	fi	rst	time	a	change	in	ecological	
conditions	has	triggered	the	migration	of	people.	It	happened	already	in	prehistory,	in	ancient	times,	in	the	Middle	Ages,	but	also	quite	recently.	We	can	recall	the	
migration	of	the	Irish	to	America	due	to	a	potato	disease	during	the	19th	century	(Svoboda,	Nováček,	2002).

232	 In	July	2009,	the	temperature	of	the	world’s	oceans	was	the	highest	in	the	whole	of	recorded	history,	i.e.	in	the	past	130	years.	According	to	the	US	National	
Climatic	Data	Center	their	surface	temperature	averaged	at	17	degrees	Celsius.	With	respect	to	global	warming,	this	phenomenon	is	much	worse	than	record-
breaking	temperatures	on	land,	because	compared	to	land,	water	warms	up	and	cools	down	more	slowly	(ČTK,	21.	8.	2009).

233	 Trillions	upon	trillions	of	tiny	marine	organisms	capture	atmospheric	carbon	in	the	form	of	carbon	dioxide	when	it	falls	as	rain	and	use	it	to	make	their	tiny	shells.	
For	example,	the	White	Cliff	s	of	Dover	in	England	are	made	up	of	nothing	but	these	tiny	organisms	which	in	ancient	eras	absorbed	carbon	dioxide.	Altogether	
there	is	about	20,000	times	as	much	carbon	locked	away	in	the	Earth’s	rocks	as	in	the	atmosphere	(Bryson,	2003).

234	 It	is	estimated	that	for	the	developing	countries	the	cost	of	climate	change	will	be	10–40	billion	dollars	each	year,	but	this	fi	gure	should	be	taken	as	a	very	rough	
one,	because	so	far	only	very	little	is	known	about	climate	change	and	its	potential	consequences.	The	Stern	Review	(named	after	Sir	Nicholas	Stern)	asserts	that	
the	global	economy	could	decrease	by	20%	as	a	result	of	climate	change	and	it	strongly	recommends	adopting	necessary	preventive	as	well	as	adaptive	measures	
now	when	the	costs	would	perhaps	amount	to	just	about	1%	of	global	GDP	per	year	(even	so,	it	would	be	a	large	sum	of	money,	about	US	$700	billion).	

235	 Nitrous	oxide	(N2O)	is	three	hundred	times	more	effi		cient	than	CO2,	and	CFC	compounds	(freons)	even	as	much	as	10,000	times	more	effi		cient.	Fortunately,	
compared	to	CO2,	people	release	them	into	the	atmosphere	in	smaller	quantities.

236	 Livestock	production	is	therefore	a	signifi	cant	source	of	methane.	If	livestock	is	kept	indoors,	it	is	benefi	cial	to	collect	methane	produced	inside	buildings	and	use	it	
as	a	fuel,	for	example	for	water	heating.

237	 The	concentration	of	methane	in	the	atmosphere	has	increased	from	700	ppm	at	the	end	of	the	18th	century	to	1720	ppm	at	present.	Each	year,	the	concentration	
of	methane	increases	by	one	percent	(Hawken,	Lovins,	Lovins,	2003).

238	 An	aerosol	is	composed	of	solid	or	liquid	particles	0.001–20	micrometers	in	size	dispersed	in	a	carrier	gas.
239	 In	this	context,	the	term	global	dimming	is	discussed.	It	stands	for	a	gradual	reduction	in	the	amount	of	solar	radiation	reaching	the	Earth.	This	phenomenon	was	

fi	rst	observed	in	the	early	1990s.	It	is	caused	by	a	change	in	the	composition	of	solid	particles	in	clouds.	(Over	the	past	30	years,	human	activities	have	led	to	an	
increase	in	quantity	of	these	particles	by	a	factor	of	ten.)	As	a	result,	radiation	dropped	globally	by	about	10%.
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the problem is that greenhouse gases remain in 
the atmosphere longer than aerosols and when 
concentrations of aerosols in the atmosphere go 
down, the trend towards earth’s warming could 
sharply accelerate. 

What effects could climate change have in the 
21st century, then? With respect to the complexity 
of the problem it is difficult to predict; but 
fundamentally, three scenarios are possible: 
1. Warming up. as a result of human emissions 

of greenhouse gases into the atmosphere 
and a change in the albedo of the earth’s 
surface240 warming up will occur with the 
effects described above – the melting of the 
glaciers, rising sea and ocean levels, the mass 
migration of people as well as animals and 
plants (and extinctions of those animals and 
plants which will not manage to change their 
habitat fast enough), desertification (this danger 
being relevant also for southern europe), the 
spread of tropical diseases to the subtropical 
and temperate climate zones, a reduction in 
agricultural potential (more precisely the area 
of farmland available due to inundation and the 
penetration of salt sea water into underground 
fresh water resources), etc. perhaps the most 
affected continent would in this case be africa, 
although its contribution to the sources of this 
problem is the smallest. two thirds of the rain 
forest in the congo river basin would most 
likely disappear within 50 years. the retreat of 
the forests would speed up desertification and 
soil erosion, and the continent would become 
even more vulnerable to climate change.241

2. cooling down. melting glaciers in the arctic 
and Greenland will cause a change in the 
salinity of water which will disrupt thermohaline 

circulation in the atlantic ocean. salt water is 
denser and sinks earlier. if the sea currents 
in the atlantic had lower salinity, they would 
not sink but continue to the arctic and warm 
up the arctic ocean instead of europe. Water 
is a huge heat reservoir and transporter. every 
day, the Gulf stream carries heat to europe the 
amount of which equals the world’s output of 
coal for ten years (Bryson, 2003). that is why, 
for example, Great Britain and ireland (but also 
the whole of Western and to a certain degree 
also central europe) have such mild winters 
compared with canada and russia. should 
the Gulf stream indeed be diverted away from 
europe,242 average temperatures would decrease 
by several degrees243 having far-reaching 
consequences, especially for agriculture.244

3. a new ice age. Bill Bryson (2003) writes that 
for most of its history the earth has been 
hot, with no permanent glacier anywhere.245 

nevertheless, in the past 2.5 million years 
alone, at least 17 very cold periods – ice ages – 
have set in. now we are living in an interglacial 
period which could change, either as a result 
of purely natural factors or a combination of 
natural and anthropogenic factors. an ice age 
could start from a relatively small impulse, e.g. a 
very cold summer. if we moved north america, 
eurasia, and Greenland 500 km to the north, a 
permanent ice age would set in and there would 
be no way of escaping it. no one can of course 
move the continents north, but a new ice age 
could be paradoxically triggered by a global 
rise in temperatures as well. Warming would 
cause water to evaporate from the oceans and 
form clouds more intensively.246 consequently, 
higher latitudes would receive heavier snowfalls 
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Fig. 50: Thermohaline circulation 
(adapted	from	Moldan,	2009)

Every day, the Gulf Stream carries heat to 
Europe the amount of which equals the 
world’s output of coal for ten years.

An ice age could start from a relatively 
small impulse, e.g. a very cold summer.
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accumulating snow on land. snow has a high 
albedo, it reflects 90% of solar radiation (the 
opposite to the effect of dark soil or vegetation 
cover). therefore, permanent snow cover would 
continue spreading down from higher latitudes. 
Josef svoboda, an arctic ecologist working at the 
university of toronto, describes the possible 
course of this scenario in north america. 
“the arctic ocean is surrounded by land and 
numerous islands. Heavier winter snowfalls 
mean more extensive snow deposits which can 
delay snow melting and shorten the summer 
growing season. in one extraordinarily cold 
summer, it might happen that snow would not 
melt at all and during the following winter, old 
snow would be piled up with a new, fresh layer. 
and because the earth is frozen 700 meters deep 
in these latitudes, snow cover would freeze to 
the ground and form the basis of a new glacier. 
year by year, the glacier would grow fast both in 
area and volume.” 

the canadian arctic should perhaps be more afraid 
of a new glaciation. the inuit,247 whose population 
is about 30 thousand but rapidly growing, were 
given vast territories in the arctic under their 
own administration.248 their province of nunavut 
stretches over more than one million km2. if two 
thirds of this area were covered with snow and ice 

(as happened already in the little ice age which 
started 500–600 years ago and lasted well until the 
end of the 19th century) within one generation, 
the area of their territory would considerably 
shrink and the inuit would not be able to make a 
living. they would have to move south where they 
would come in contact with the indians suffering 
from longer winter seasons as well.249 (svoboda, 
nováček, 2002) 

Photo 69: A picture of an Inuit village – Baker 
Lake 
(source:	the	author)

240	 Albedo	is	a	measure	of	the	reflectivity	of	an	object	or	its	surface.	It	is	the	ratio	of	reflected	electromagnetic	radiation	to	the	amount	of	incoming	radiation	indicated	
as	a	percentage	from	0%	to	100%.	The	albedo	of	fresh	snow	is	up	to	90%,	while	the	water	surface	of	the	oceans	has	a	low	albedo	of	about	15%.	That	is	why	the	
diminishing	white	stretches	of	snow	and	glaciers	are	also	a	source	of	Earth	warming	just	like,	for	example,	the	ever	larger	areas	covered	with	asphalt	both	in	cities	
and	the	landscape.

241	 Fifty-five	million	years	ago,	CO2	levels	increased	over	a	period	of	several	thousand	years	until	they	became	(as	the	analysis	of	sediments	revealed)	70%	above	
normal	values.	This	brought	a	temperature	rise	of	seven	degrees	Celsius.	The	trouble	is	that,	according	to	current	climate	models,	it	should	have	risen	by	3.5	degrees	
only.	It	is	therefore	possible,	that	the	reaction	of	the	climate	to	increasing	CO2	levels	is	not	linear	but	exponential,	or	higher	levels	of	CO2	concentration	trigger	addi-
tional	processes	unknown	to	us	so	far.	For	example,	methane	hydrates	are	(perhaps)	released	from	the	sea	floor	and	methane	from	the	permafrost	(permanently	
frozen	soil	in	tundra).	Methane	hydrates	originate	as	a	waste	product	of	microbiological	activity	and	due	to	low	temperatures	and	high	pressure	they	are	deposited	
in	the	form	of	ice	on	the	sea	and	ocean	floor.	However,	they	could	melt	with	a	rising	water	temperature	and	escape	from	it	into	the	atmosphere.

242	 The	journal	Nature	reported	that	the	Gulf	Stream	is	now	30%	weaker.	It	is	in	fact	a	mighty	“river”	100–200	kilometers	wide	and	60–80	meters	deep,	where	water	
flows	at	a	speed	of	2.5	meters	per	second.	The	condition	of	this	“water	stream”	is	being	constantly	monitored	by	3,000	automatic	floats	equipped	with	gauges.	
At	present,	the	rate	of	flow	is	decreasing	at	a	rate	of	20–40%	and	it	is	also	shifting	south.	According	to	Zdeněk	Kukal,	a	marine	geologist,	the	Gulf	Stream	could	
disappear	in	a	few	hundred	years.	(Kukal,	2007)

243	 Over	the	past	60,000	years,	the	Earth	has	become	warmer	or	cooler	by	up	to	7	degrees	Celsius	at	least	twenty	times.	Life	must	adapt	to	these	changes;	the	degree	
of	adaptability	of	modern	society	to	such	changes	is,	nevertheless,	questionable.	No	such	swings	have	occurred	for	the	past	10,000	years.	Perhaps	it	was	aided	
by	the	activities	of	humans	who	started	cutting	down	forests	and	cultivating	corn.	Higher	concentrations	of	greenhouse	gases	from	burning	trees	might	have	
prevented	the	onset	of	a	new	ice	age	some	8,000	years	ago.

244	 Paul	Hawken,	and	Amory	and	Hunter	Lovins	(2003)	describe	this	possibility	rather	dramatically:	A	slight	global	warming	may	precipitate	a	sudden	ice	age.	The	
Gulf	Stream,	a	flow	of	warm	water	equivalent	to	the	mass	of	one	hundred	Amazon	Rivers,	maintains	Europe	and	its	farms	at	temperatures	five	to	ten	degrees	
Celsius	higher	than	would	otherwise	be	the	case.	Increased	flows	of	freshwater	melting	off	the	Greenland	icecap,	however,	could	simply	stop	the	Gulf	Stream	in	
a	matter	of	only	a	few	years.	When	mixed	with	the	current,	the	sweeter	water	of	melted	ice	could	prevent	a	downwelling,	the	process	whereby	the	heavier	Gulf	
Stream	sinks	and	returns	eventually	to	the	Equator.	Such	an	event	would	be	the	equivalent	of	turning	off	the	heat	in	Europe.

245	 If	all	the	glaciers	on	Earth	melted	today,	ocean	levels	would	rise	by	60	meters.
246	 Water	vapor	is	the	most	significant	greenhouse	gas.	In	such	case,	positive	feedback	occurs:	the	warmer	it	is,	the	more	intensive	evaporation	is;	the	more	water	

vapor	in	the	atmosphere,	the	greater	the	greenhouse	effect,	so	that	it	gets	even	warmer,	and	so	on.	
247	 The	Inuit	is	a	term	for	the	Eskimos.	In	their	language,	“Inuit”	means	“people”,	while	“Eskimo”	denotes	“a	raw-meat	eater”	which	is	considered	derogatory.
248	 This	happened	in	1999.
249	 Until	recently	climatologists	thought	that	the	onset	of	an	ice	age	lasted	hundreds	or	at	least	dozens	of	years.	William	Patterson	from	the	University	of	

Saskatchewan	(Canada)	warns	that	an	ice	age	could	theoretically	set	in	within	a	few	months,	which	in	fact	happened	relatively	recently.	A	minor	ice	age	hit	the	
northern	hemisphere	12,800	years	ago	and	lasted	for	1,300	years.	Its	onset	is	connected	with	a	change	in	the	circulation	of	currents	(especially	the	Gulf	Stream)	
in	the	Atlantic	Ocean.	This	change	was	triggered	when	the	banks	of	Agassiz,	a	glacial	lake	in	North	America,	collapsed.	The	volume	of	escaping	water	was	equal	to	
the	volume	of	water	held	in	the	present-day	system	of	the	Great	Lakes	between	the	US	and	Canada.	The	dilution	of	salt	water	in	the	North	Atlantic	and	a	change	
in	temperature	weakened	the	suction	effect	which	transports	warm	water	from	the	equatorial	region	up	north.	Sediment	analysis	from	Lough	Monreach,	a	lake	in	
Ireland,	indicates	that	this	change	occurred	within	one	to	three	months!	Even	after	the	currents	in	the	Atlantic	had	been	“restarted”	one	thousand	years	later,	it	took	
an	additional	200	years	before	the	conditions	were	restored	to	more	or	less	their	original	state.
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With respect to climate change, it seems 
that great uncertainty is our fate. all the three 
scenarios have their logic, they could materialize. 
We can only endeavor to act with caution (limit 
anthropogenic impacts causing climate change) 
and at the same time try to adapt continuously to 
potential consequences.250

the depressing outcome of the copenhagen 
summit showed us that at present the international 
community is not able to enforce effective 
measures. attention is therefore focused on 
adaptation to climate change and also to “climate 
engineering” – preventing climate change by 

means of technology and extensive interventions 
in the natural environment. it is, nevertheless, 
playing with fire. indeed, we can say “jumping 
out of the frying pan into the fire” or “fighting 
fire with fire”. a different chapter mentions the 
adverse effects of intensive irrigation on the 
dying aral sea. compared to the impacts on the 
global climate, this is only a relatively small-scale 
intervention. nevertheless, the self-confidence 
of some technocrats seems limitless. We are 
(fortunately) not able to control the weather, but 
we already want to regulate the climate. some of 
the discussed proposals are listed in the infobox.

Infobox: climate engineering as a solution?
If the international effort to reduce greenhouse gases fails, climate engineering is the only way to reduce rapidly the 
rise in the temperature of the atmosphere.

Paul J. Crutzen, Nobel Prize winner in chemistry

One of the most widely discussed ideas of how to cool down the planet is to release sulfur dioxide into the upper 
layers of the atmosphere. Inspiration was provided by Pinatubo, a volcano in the Philippines. During its eruption in 
1991, sulfur dioxide was ejected which oxidized in the atmosphere forming droplets of sulfuric acid. They remained 
in the upper layer of the atmosphere for several years and counterbalanced the greenhouse effect (partially blocking 
sunbeams). That means we could, for example, mix airplane fuel with 0.1–1% of sulfur which would be sprayed 
into the air 10–12 km above the Earth’s surface. However, sulfuric acid can damage the ozone layer. Indeed, we have 
wide and troublesome experience with acid rain as a result of brown coal burning and, moreover, CO2 stays in the 
atmosphere much longer than droplets of SO2. 

A promising and perhaps very serious idea is to separate CO2 directly in factory stacks. The problem is not in 
catching carbon dioxide, but in its safe disposal because it is produced in large amounts. It could be stored under 
ground, in depleted gas or oil fields. Prevention of its future uncontrolled escape is not ensured, though.251 CO2 could 
be isolated by means of a reaction with chalk dissolved in water (similar to the reaction of SO2 with calcium carbo-
nate yielding gypsum). The product would be a solution of calcium bicarbonate which is easier to store than CO2.

Lowell Wood and Ken Kaldeira from the Lawrence Livermore Laboratory proposed to build a sunshade between 
the Earth and the Sun. A disc about 11 km in diameter would reflect sunlight from its position at the Lagrange point 
between the Earth and the Sun (the point where the gravitation of the Earth and the Sun is equal and thus the shield 
could “hang” there in one place). The disc would deflect or disperse a few percent of sunlight and so slightly cool 
the planet down. A variation of this proposal is to release small stratospheric balloons which would again reflect a 
fraction of sunlight and thus limit the heat balance of the Earth.

Edward Teller (the inventor of the hydrogen bomb) suggested launching small metal particles working as reflectors 
into the higher layers of the atmosphere.

Other popular proposals also include “marine cloud whitening”. Hundreds of people with high-performance pumps 
would spray sea water into the atmosphere producing denser clouds also containing sea salt which should reflect more 
incoming sunbeams (but, at the same time, water vapor is a greenhouse gas so the overall efficiency is uncertain). 
This proposal was supported also by Bjorn Lomborg, a well-known statistician who had earlier rather disputed the 
risks of climate change. Today, he speaks about the need to take effective adaptive measures.252

Another ambitious and probably quite plausible plan was presented by James Lovelock and Chris Rapley who 
proposed mixing cold with warmer surface water in the oceans with pumps one hundred meters in length. It would 
produce more algae and plankton consuming more CO2.

Painting large urban areas white is among the rather weird proposals (white reflects incoming sunlight best). 
This project at least cannot spoil anything although it will most likely fail to protect the planet against climate change.

(Source: Lovelock, 2006)

With respect to climate change, it seems 
that great uncertainty is our fate.

The self-confidence of some technocrats 
seems limitless. We are (fortunately) 
not able to control the weather, but we 
already want to regulate the climate.

The problem is not in catching carbon 
dioxide, but in its safe disposal.
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2.8.5.5 Depletion of the ozone layer
the earth is exposed to solar radiation of various 
wavelengths. electromagnetic waves 180–300 
nanometers in length are called ultraviolet 
radiation (uv radiation). at an altitude of 15–40 
km (in the stratosphere), ultraviolet radiation splits 
diatomic molecules of oxygen into separate atoms 
which are highly reactive. reacting with other 
diatomic molecules of oxygen they form triatomic 
oxygen molecules – ozone (o3).

ultraviolet radiation of wavelengths between 
250–300 nanometers again splits ozone into 
molecular oxygen (o2) and a free oxygen atom (o). 
a significant portion of uv radiation is absorbed in 
this cycle and converted into heat (i.e. long-wave, 
infrared radiation).

therefore, in the stratosphere, at altitudes of 
about 20–25 km above earth’s surface, there are 
higher concentrations of ozone – the ozone layer. 
only one molecule in 100,000 in the ozone layer is 
ozone (o3). the thickness of the ozone layer over 
the equator is approximately 4 kilometers and 2.5 
km over the poles. if we compressed this layer 
to ozone only, its thickness would be just 2.5–4 
millimeters. 

Without the ozone layer, higher forms of life 
could not exist on land. there is indeed a very thin 
boundary between life and death.253

uv radiation has relatively high energy so it 
can damage organic molecules (including Dna). 
By contrast, infrared radiation only sets cells into 
vibration, i.e. it warms them up.

if the ozone layer shrinks by 1%, the intensity of 
uv radiation on earth’s surface increases by about 
2%. a higher intensity of uv radiation affects the 
occurrence of skin cancer and eye diseases, and 
it weakens the immune system. a 2% increase 
in uv radiation on earth’s surface increases the 
probability of skin cancer occurring by 3–6% (and, 
at the same time, suppresses the ability of the 
immune system to fight cancer). if concentrations 
of stratospheric ozone decrease by 1%, yields of 
soybeans shrink by approximately 1% as well (a 
similar relation holds for other agricultural crops 
as well) due to a loss of chlorophyll. (meadows, 
meadows and randers, 1992)

a decrease in stratospheric ozone is caused by 
nitrogen oxides produced by aircraft engines. this 

phenomenon was observed already in the 1970s. 
the main problem, however, is the effect of cfc 
compounds (chlorofluorocarbons), also known 
as freons. the negative impacts of cfcs were first 
exposed in a scientific article published in 1974 by 
mario molina and sherwood rolland.258 initially, 
they were not taken too seriously by the scientific 
community, but this has radically changed 
especially since 1984 when British scientists 
recorded a 40% decrease in stratospheric ozone 
over antarctica and they connected it with the 
effects of cfcs.254

chlorinated and fluorinated hydrocarbons are 
extremely destructive (this applies primarily to 
chlorine, but to a certain degree also to fluorine 
and bromine). one kilogram of cfcs can destroy 
seventy thousand kilograms of atmospheric 
ozone. also, cfcs survive for a very long time, one 
century on average. moreover, besides depletion 
of the ozone layer, these compounds cause the 
greenhouse effect at which they are 10,000 times 
(!) more efficient than co2. on that account, Bill 
Bryson (2003) claims that cfcs are perhaps the 
worst invention of the 20th century. 

at first, though, cfcs seemed nothing but 
useful. they are very stable, nontoxic compounds. 
in the 20th century, they were used as refrigerants, 
propellants of aerosols, in sprays, as expansive 
gases in insulation foams, or as solvents for 
cleaning terminals in electronics (mezřický, 2005).

Between 1950 and 1970, the global production 
of cfcs grew by 7–10% each year. it doubled in 
less than 10 years.

in the 1980s, an average american used 0.86 
kg of cfcs annually, an average chinese or indian 
0.03 kg. this had its consequences. over this 
period, concentrations of stratospheric ozone on 
the southern hemisphere (especially in the region 
around antarctica) decreased by 5–9%, in the 
northern hemisphere (especially over the pacific 
ocean and the asian interior) by 3–6%. in the 
1970s and 1980s there was a global decrease of 
0.6% in stratospheric ozone each year.

compared to a long-term gradual decrease, 
regional short-term but very profound fluctuations 
in ozone concentrations can be more dangerous. a 
50% drop in concentration is called an ozone hole. 

250	 Major	insurance	companies	estimate	that	annual	economic	losses	from	climate	change	will	reach	US	$150–300	billion	in	the	second	decade	of	the	21st	century.	
One	of	the	effective	measures	would	therefore	be	to	reallocate	government	subsidies	from	fossil	resources,	which	in	the	industrialized	countries	amount	to	US	
$200	billion	per	year,	to	renewable	sources	of	energy	(Glenn,	Gordon,	Florescu,	2009).

251	 There	was	a	natural	disaster	in	Cameroon	in	the	late	1990s	in	which	carbon	dioxide	escaped	from	an	extinct	volcano	lake	and	suffocated	the	inhabitants	of	a	
nearby	village.	

252	 Bjorn	Lomborg	made	his	reputation	primarily	with	his	book	“The	Skeptical	Environmentalist”	(2006).	Climate	change	is	the	main	topic	of	his	publication	“The	
Skeptical	Environmentalist’s	Guide	to	Global	Warming”	(2007).	With	his	typical	self-confidence,	he	embarks	on	very	disputable	calculations.	He	claims	that	these	
measures	would	cost	about	USD	9	billion,	while	the	profit	from	preventing	an	increase	in	temperature	would	be	USD	20,000	billion.	I	do	not	quite	see	the	source	of	
the	boldness	with	which	he	financially	assesses	a	system	as	complex	as	the	climate	and	its	evolution.	Similarly,	in	the	book	The	Skeptical	Environmentalist	(igno-
ring	the	fact	that	Lomborg	is	not	an	environmentalist,	but	a	statistician,	so	the	title	is	misleading)	he	states	that	in	some	particular	years,	there	was	globally	no	
reduction	of	forests,	and	therefore	deforestation	is	not	a	pressing	issue.	He	ignores	the	fact	that	a	tropical	rain	forest	is	of	a	significantly	different	quality	compared	
to	plantation	lumberwoods,	say	in	Ireland.	

253	 Ozone	is	an	unstable,	very	reactive	molecule	which	oxidizes	almost	anything	it	comes	in	contact	with.	Ozone	occurs	also	in	ground-level	layers	of	the	atmosphere,	
especially	along	roads,	because	it	is	produced	by	the	combustion	engines	of	cars.	Here,	ozone	is	a	highly	destructive,	but	fortunately	only	short-lived	pollutant.	It	
harms	the	respiratory	organs	of	plants	and	animals	(that	is	why	there	are	sometimes	young	trees	along	highways	with	some	branches	dead	because	of	ground-
level	ozone).	

254	 Molina,	M.,	Rolland,	F.,	S.	(1974):	Stratospheric	Sink	for	Chlorofluoromethanes:	Chlorine	Atom	–	Catalyzed	Destruction	of	Ozone.	Nature	(249),	810–812.
255	 The	research	was	done	by	the	British	Antarctic	Survey	in	the	region	of	Halley	Bay.

The thickness of the ozone layer over the 
equator is approximately 4 kilometers and 
2.5 km over the poles. If we compressed 
this layer to ozone only, its thickness 
would be just 2.5–4 millimeters. 

Chlorinated and fluorinated hydrocarbons 
are extremely destructive. One kilogram 
of CFCs can destroy seventy thousand 
kilograms of atmospheric ozone.

Besides depletion of the ozone layer, these 
compounds cause the greenhouse effect 
at which they are 10,000 times (!) more 
efficient than CO2.

In the 1980s, an average American used 
0.86 kg of CFCs annually, an average 
Chinese or Indian 0.03 kg. 
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Fig. 51: Relationship between released CFCs 
and depletion of the ozone layer 
(adapted	from	Lean,	Hinrichsen,	1990)

Infobox: Why the ozone hole occurs mostly over antarctica
Antarctica is surrounded by oceans, so winds can circulate about the continent undisturbed by land. In winter, wind 
swirls (called circumpolar vortices) are formed which confine the air over Antarctica and prevent it from mixing 
with the surrounding atmosphere. A relatively isolated environment forms here in which atmospheric compounds 
can react with one another. Such strong vortices do not form over the North Pole, so an ozone hole does not occur 
here, or more precisely they are not so frequent and so profound. 

The stratosphere over Antarctica in winter is the coldest place on Earth (-90 °C). Ice crystals of mist intensify 
the chemical reactions which release highly reactive chlorine from CFCs. Chlorine atoms do not initiate the chain 
reaction of ozone destruction immediately. First, they react with single O3 molecules and form chlorine monoxide 
(ClO). Molecules of ClO react with one another and form a relatively stable compound ClOOCl. It accumulates during 
the darkness of the Antarctic winter and waits for the return of the spring sun.

With the arrival of sunbeams in the Antarctic spring, ClOOCl splits releasing an enormous amount of Cl which 
starts reacting with the ozone. Within a few weeks, concentrations of O3 drop radically. At some altitudes, the decrease 
is as much as 97% (Meadows, Meadows and Randers, 1992).

this phenomenon lasts usually for some days. it is 
known primarily in the southern hemisphere in the 
region of antarctica (see the infobox), but also in 
some parts of south america, australia, and new 
Zealand. more recently, the ozone hole has been 
repeatedly recorded in the northern hemisphere 

as well. it was first recorded over central europe in 
the winter of 1992 and then in the winter of 1993 
when ozone concentrations dropped for several 
days by 30–40%.256

A 50% drop in concentration is called an 
ozone hole. This phenomenon lasts usually 
for some days. 

Depletion of the ozone layer is presented as an 
example of a global problem caused by humans 
which, however, the human community has found 
the strength and resolution to deal with effectively.

as soon as the link between cfcs and the 
disappearing stratospheric ozone became 
apparent, scientists as well as nongovernmental 
environmental organizations raised the alarm. 
these two groups relatively quickly won the favor 
of the media and gradually with their help also the 
attention of the public and politicians.

as early as 1981, a panel known as the vienna 
Group held talks about ozone depletion and 
in march 1985 the vienna convention for the 
protection of the ozone layer was signed. in 
1987, representatives of 24 countries signed a 
protocol to this convention in montreal, canada. 
it scheduled phasing out the production of 
substances depleting stratospheric ozone. its 

goal was to achieve an 80% reduction in both the 
production and consumption of cfcs by 1989 
compared with the 1986 levels.257

after further negotiations chaired by the 
united nations environment programme (unep), 
delegates of 92 countries met in london and 
agreed on the termination of the production and 
usage of cfcs by 2000 (this is known as the london 
amendment). the deadline for the production ban 
was later altered by the copenhagen amendment 
adopted in 1992.

further tightening of the limits was accepted by 
the countries in vienna in 1995. the developing 
countries committed themselves to ending the 
production of cfcs by 2005 and the developed 
countries promised to stop producing cfcs by 
1995 while production of “soft cfcs” should be 
terminated by 2020.258

The developing countries committed 
themselves to ending the production of 
CFCs by 2005 and the developed countries 
promised to stop producing CFCs by 1995 .
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We can conclude that the world can do without 
(at least hard) cfcs. industry was able to develop 
substitutes and the economic costs needed to 
stop the consumption of hard cfcs were lower 
than anyone had expected at the beginning of 
negotiations. Donella and Dennis meadows, and 
Jorgen randers (1992) claim that the montreal 
protocol was a historic treaty which went far 
beyond the limits considered still politically 
acceptable by the environmentalists. finally, 
it proved insufficient anyway, but essential 
amendments were adopted.

today, the main issue is the longevity of cfcs – 
they remain in the atmosphere for more than one 
hundred years. moreover, it is often neglected that, 
after their release, cfcs take 15 years to reach the 
stratosphere. this means that, for example, at the 
time of the global ban on cfc production (2005) 
it was the cfcs released in 1990 and earlier which 
were then destroying the stratospheric ozone. 
also, production of soft cfcs is still going on. 

thirteen years had passed from the publication 
of the first scientific article describing the 

relationship between releasing cfcs and the 
depletion of the ozone layer before the montreal 
protocol was adopted. it took an additional 
thirteen years to put the montreal protocol 
(including the london amendment) into effect. 
it will take more than one century until chlorine 
originating in cfcs vanishes from the atmosphere 
for good.259 (meadows, meadows and randers, 
1992)

the montreal protocol and its amendments 
therefore epitomize a global convention in 
which the representatives of nations managed 
to agree on an effective action, and in that sense 
it can be an example and inspiration for the 
future. on the other hand, we should not be too 
optimistic. the key factor for success in this case 
was the development of substitute compounds. 
as for climate change, which represents an 
environmental problem of the same importance, 
the situation is worse. the major greenhouse gas 
is carbon dioxide which is a product of burning 
(especially burning fossil fuels). to reach an 

256	 The	Czech	Republic	has	only	one	station	measuring	the	concentration	of	stratospheric	ozone	located	at	the	astronomical	observatory	in	Hradec	Králové.	When	
such	a	significant	decrease	in	ozone	was	first	recorded	here	in	1992,	the	scientists	could	not	believe	their	own	eyes	and	took	the	measurements	repeatedly.	Finally,	
they	sent	the	readings	to	an	international	database.	Later	it	turned	out	that	two	additional	stations	out	of	four	in	the	countries	of	Central	Europe	had	falsified	their	
results	and	reported	lower	readings.	There	was	no	evil	intention	behind	it,	the	scientists	just	could	not	believe	that	the	ozone	hole	could	appear	over	Central	Europe	
and	they	did	not	want	to	look	“foolish”	to	their	colleagues	from	abroad.	Another	instructive	case	of	human	error	is	cited	in	Meadows,	Meadows	and	Randers	
(1992):	in	the	United	States,	scientists	from	NASA	discovered	only	after	some	time	that	their	computers	were	set	to	ignore	very	low	readings	of	ozone,	because	
such	values	were	regarded	as	failures	of	the	measuring	device.

257	 The	Montreal	Protocol	had	one	weakness:	a	majority	of	the	developing	countries	did	not	sign	it.	China,	for	instance,	wanted	to	make	it	possible	for	its	people	to	
buy	the	first	fridge	for	their	households	which	meant	an	enormous	consumption	of	CFCs.	The	Soviet	Union	in	turn	claimed	that	its	five-year	economic	plan	did	not	
allow	for	a	rapid	change	in	CFC	production.	(Meadows,	Meadows	and	Randers,	1992)

258	 Beside	CFC	compounds,	also	called	“hard	CFCs”,	there	are	HCFC	compounds,	called	“soft	CFCs”.	They	form	an	alternative	to	the	standard	CFCs,	differing	from	them	by	
the	presence	of	hydrogen	atoms	in	their	molecules.	With	respect	to	depletion	of	the	ozone	layer,	they	are	approximately	one	hundred	times	less	dangerous.	On	the	
other	hand,	they	are	extremely	efficient	greenhouse	gases.

259	 The	concentrations	of	stratospheric	ozone	should	return	to	their	1970	levels	approximately	around	2050.	Nevertheless,	the	problem	might	not	be	solved	definitive-
ly,	because	it	is	not	only	CFCs	which	threatens	the	ozone	layer.	If	a	regional	nuclear	conflict	broke	out	(e.g.	on	the	Korean	Peninsula,	or	between	India	and	Pakistan,	
or	in	the	Near	East	between	Israel	and	some	Islamic	countries)	in	which	100	nuclear	bombs	were	detonated	each	with	the	energy	of	15	kilotons	of	TNT	(energy	
roughly	comparable	with	the	bomb	which	destroyed	Hiroshima),	approximately	five	million	tons	of	dust	and	ash	would	be	discharged	into	the	air.	A	portion	of	
this	pollution	would	enter	the	stratosphere,	warming	up	the	gases	there.	As	a	result,	chemical	reactions	leading	to	ozone	decomposition	would	be	triggered.	In	
the	northern	hemisphere	(from	the	temperate	zone	up	north),	the	ozone	layer	would	be	depleted	by	an	estimated	40–70%.	Earlier	studies	from	the	1980s,	which	
tried	to	model	the	consequences	of	a	nuclear	conflict,	neglected	the	risks	of	fires	and	subsequent	stratospheric	pollution.

The Montreal Protocol was a historic 
treaty which went far beyond the limits 
considered still politically acceptable by 
the environmentalists.

Th e  M o nt re a l  Pro to co l  a n d  i t s 
amendments therefore epitomize a global 
convention in which the representatives of 
nations managed to agree on an effective 
action.

pr
od

uc
tio

n 
of

 C
FC

s 
(t

ho
us

an
ds

 o
f t

on
s)

400

350

300

250

200

150

100

50

0
19961992199019881986 1994

USA
Japan
Germany

France
China

India

Fig.52: Production of CFCs in selected 
countries 
(adapted	from	Gore,	2006)



142

Pavel Nováček Sustainable Development

agreement here on the effective reduction of greenhouse gases is much more difficult and complicated, 
and the final outcome is uncertain.

Infobox: Methodology of landscape planning - lanDeP
LANDEP (from “landscape ecological planning”) is a systematically ordered complex of applied methodologies and 
methods of landscape ecology264 which aims at outlining the ecologically optimal use of landscape. More specifically, it 
proposes the most convenient arrangement of demanded social activities in the landscape. (Ružička and Miklós, 1982)

The basic goal of LANDEP is to answer the question “where and how to use the land”. Principally, however, the 
proposals should not inhibit the development of society. It means that harmony between ecological conditions and 
individual activities should be found.

The fundamental steps are:
– Analyses, in which the underlying data of landscape features are modified and homogenized. In this analytical 

phase, the work is divided into three horizontal blocks: abiotic, biotic, and socioeconomic.
– Interpretation, which produces special-purpose (interpreted) landscape features from the underlying analytical 

indicators.
– Syntheses, the products of which are complex homogenous spatial units with precisely defined features. 
– Evaluation, which assesses the appropriateness of each landscape element for individual social activities.
– Proposals, which are the ultimate goal of LANDEP, have the form of the optimal localization of social activities 

in the landscape and model the ecologically most suitable functional division of the landscape. The proposals 
reflect primarily the demands of society, the technical aspects of various social activities as well as aspects of 
landscape and environmental formation and protection.

– The authors incorporate LANDEP both into the sphere of landscape research (advancement of complex landscape 
research, advancement of science and knowledge) and into the sphere of landscape use (Ružička and Miklós 
(1982), Nováček et al. (1990)).

However, they also bring about the disturbance of 
natural relations, cause malfunctions, and threaten 
the landscape’s stability.262 

through their everyday activities people 
influence and change the character of the 
landscape. it is a permanent conflict between 
landscape stability and productivity. (Huba and 
ira, 1994) 

this conflict is systematically studied by 
landscape ecology and its applied, practically 
oriented subdiscipline, landscape planning. in the 
1980s, the slovak academy of sciences developed 
a methodology of landscape planning lanDep 
(ružička and miklós, 1982) which explored land 
use, i.e. it tried to answer the question “where 
and how to use the land”.263 its principle was that 
proposals should not inhibit the development of 
society nor preserve the state of the environment, 
but that it is necessary to search for an acceptable 
compromise between the demands of society 
and the preconditions of the landscape for 
development. i was privileged to be a student and 
a colleague of the above mentioned authors plus 
about thirty more researchers and experts who 
were elaborating this slovak school of landscape 
ecology. for these reasons, a brief fundamental 
outline of lanDep methodology is given here (see 
the infobox).

2.8.5.6 land use
for people, the landscape is (in the geographical 
sense) the immediate place of their existence and 
the satisfaction of their material and partly also 
spiritual needs. the landscape is a homeostatic 
system260 which is able to compensate for 
disruptions of its structure by means of its 
autoregulatory mechanisms, yet only to a certain 
degree. Going beyond these limits (of landscape 
carrying capacity)261 lowers the productivity of the 
landscape and forms qualitatively new relations. 
(Huba, 1984)

the landscape is the living space for people, 
who need it for their survival and development. 
therefore, it (or more precisely some of its 
phenomena and features) is for us a natural 
resource which is exhaustible, because it always 
extends over a limited space.

a concept closely related to the existence of 
natural resources is environmental productivity. 
two types of productivity should be differentiated: 
natural (given by the features of natural elements 
and their mutual relations), and artificial 
(conditioned by external relations – additional 
energy). people perform costly activities to 
enhance the natural productivity of the landscape. 

People perform costly activities to 
enhance the natural productivity of the 
landscape.

It is necessary to search for an acceptable 
compromise between the demands of 
society and the preconditions of the 
landscape for development.

The basic goal of LANDEP is to answer the 
question “where and how to use the land”. 
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Fig. 53: Major ecosystems by precipitation and 
average temperature
(adapted	from	Moldan,	1997)

260	 It	means	a	system	of	dynamic	equilibrium	maintained	primarily	through	negative	feedback.
261	 Landscape	capacity	indicates	the	limits	of	tolerable	carrying	capacity	on	a	landscape	ecosystem	induced	by	anthropogenic	factors	without	disturbing	its	structure	

and	the	reproductive	capacity	of	its	resources	(Drdoš	and	Kozová,	1992).
262	 Ecological	stability	is	the	capacity	of	an	ecological	system	to	compensate	for	external	disturbing	effects	with	its	own	spontaneous	mechanisms.	(Míchal,	1994)
263	 LANDEP	is	a	complex	methodology	for	the	study	of	abiotic,	biotic,	and	socioeconomic	phenomena	in	a	landscape.	A	parallel	methodology	was	elaborated	by	

Czech	scientists.	Its	purpose	is,	however,	narrower	–	to	study	biotic	phenomena	in	a	landscape.	It	is	called	the	“Territorial	system	of	ecological	stability”	and	its	
main	authors	were	Antonín	Buček,	Jan	Lacina,	and	Jiří	Löw	(Löw,	1984).

264	 The	LANDEP	methodology	utilizes	both	borrowed	methods	(e.g.	the	model	of	water	erosion	intensity	by	Wischmeier	and	Smith,	1978),	and	those	of	its	own	(e.g.	
reassessment	of	evaluated	ecological	land	units	and	its	subsequent	interpretation,	specification	of	micro	drainage	areas,	microclimate	regions,	conflict	of	interests	
in	the	landscape,	etc.).

265	 Including	steppe	cover	not	used	for	farming.	Farming	as	such	uses	approximately	25%	of	the	land	surface.

the surface area of the earth is 510.1 million 
km2; land (the use of which will be our topic now) 
occupies 29.36% of it, the rest is covered by seas 
and oceans.

in area, the main land ecosystems are as follows:
– forests of all kinds: approximately 25%;
– steppes, meadows, permanent pastures: 

approximately 25%;265

– farm cultivation (arable land): approximately 
10%;

– deserts, permanently frozen areas:  
approximately 28%;

– tundra (semi-deserts on permanently frozen 
soil): approximately 5%;

– fresh water resources and wetlands:  
approximately 3%;

– built-up areas: approximately 4%.
providing food for almost 7 billion people puts the 
ecosystems under a great strain. in the developing 
countries, the main issue is forests (especially 

tropical rain forests) which are cut down and 
burnt to obtain new land, while in the developed 
countries, agriculture has acquired the character 
of industrial production. the major issues 
include heavy mechanization (and subsequent 
soil compaction), extensive use of chemicals 
(industrial fertilizers added to the soil: nitrogen, 
phosphorus, and potassium, as well as protective 
chemicals – herbicides, insecticides, fungicides, 
etc.), and consolidation of land (bringing about 
the removal of field coppices, solitary trees and 
other greenery outside forests which leads to a 
decrease in the number of plants and animals, 
and most importantly to more intensive water 
and wind erosion).

the following sections introduce two negative 
global phenomena resulting from excessive 
anthropogenic pressure on ecosystem use: 
deforestation (cutting down of forests) and 
desertification (expansion of deserts). 

The experience of today shows that the 
conflict of humans and the environment is 
no longer an outer conflict but has become 
an issue as inner as love or pain. Until we 
comprehend that whatever happens outsi-
de of us happens with us, we will inevitably 
head towards catastrophe.

Andrej	Bitov

Forests precede civilizations and deserts 
follow them.

Francois	René	de	Chateaubriand
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2.8.5.6.1 forests at Risk

Photo 70: Forest in Chiapas, Mexico 
(source:	the	author)

In the Czech Republic, SO2 emissions 
decreased by more than 90% during the 
1990s thanks to a reduction in coal mining 

and better technologies.

another cause of forest degradation (primarily in 
the developed countries of the temperate climate 
zone) is the impact of biotic pests (augmented 
by an extensive monocultural, mainly coniferous 
forest crop) and unsuitable extraction methods. 
Weakened forests are much more vulnerable to 
calamitous climatic disasters.

it is primarily tropical rain forests which are 
at risk in the developing countries. they are 
considered the “lungs of the planet” (producing 
globally an estimated one-third or more of oxygen 
and at the same time absorbing carbon dioxide). 
they have the highest plant and animal species 
diversity (although they cover only 6% of land 
surface, they are home to 40% of plant and animal 
species272).

tropical rain forests are threatened most of all by 
timber extraction for the wood-working industry273 
and by the clearing of new land for farmers. the 
construction of major waterworks can prove a 
threat, too, because it brings about, not only 

forests are among the most productive natural 
ecosystems. more than one half of woods and 
forests are accessible for timber extraction.266 
Deforestation results mainly from the three 
following activities:
– obtaining farm land for farmers;
– obtaining firewood for households in the 

developing countries267;
– extracting timber for the building industry and 

other sectors of the economy.

the causes of forest degradation in the 
developed countries are generally known. the 
major air polluters are various industrial processes, 
agriculture, and transportation. in the 1970s and 
1980s, forests were damaged to a large extent 
especially by sulfur and nitrogen oxides. With 
the progress of industrialization, this problem is 
shifting to the developing countries today (see the 
infobox).

Infobox: acid rains
Acid rain is caused by sulfur oxides from coal-burning power plants and nitrogen oxides from motor vehicles. The 
content of sulfur in coal, primarily brown, is one percent and more. Oxidation in burning produces sulfur dioxide 
which reacts with air humidity forming weak sulfurous acid, or sulfuric acid. Nitrogen oxides released in the burning 
of oil products undergo a similar process, forming nitric acid.

Weak acid is harmful to all life forms, especially forest ecosystems.268 Coniferous forests are more vulnerable. 
Deciduous trees have the advantage of shedding their leaves each year. In addition, acid rain causes the corrosion of 
metallic materials, house facades, or historic buildings (particularly those built of alkaline limestone or marble). Acid 
rain releases aluminum contained in the soil which, if free, is toxic to the root systems of plants.

In the second half of the 20th century, several major producers of acid rain could be identified: Central Europe 
(especially the “black triangle” in the region of northern Bohemia and the adjoining areas in Poland and former East 
Germany with a concentration of brown coal mining linked to coal burning power plants and the chemical industry), 
Great Britain (at that time, the non-governmental organization Friends of the Earth attempted a boycott of tourism 
in Britain as a “revenge” for polluting Western Europe, distributing postcards saying “We love your country … but not 
your pollution”), and the east coast of the United States.

Atmospheric circulation, however, does not respect state borders so great problems with acid rain originating in 
Central Europe were also experienced in the Scandinavian countries, not only relating to forest degradation, but also 
to the acidification of lakes which threatened fisheries.

This situation significantly improved in the developed countries at the end of the 20th century. For example in the 
Czech Republic, SO2 emissions decreased by more than 90% during the 1990s thanks to a reduction in coal mining269 

and better technologies270.
Clear indicators of forest degradation resulting from acid rain can be found in newly industrializing countries – in 

India, Malaysia, Thailand, Indonesia, China, Nigeria, Brazil, Venezuela, Mexico, and others.
Burning low-quality coal, especially brown, as well as the combustion of gasoline and diesel fuel in automobile 

engines can cause smog (smog is a blend word of “smoke” and “fog”). Based on their sources, two types of smog 
are distinguished: London smog, the source of which is power plants, but also households burning coal271, and Los 
Angeles smog, resulting from nitrogen oxides produced by vehicles.
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266	 Harvesting	the	coniferous	forests	of	the	temperate	zone	is	economically	the	most	efficient.
267	 Two	thirds	of	the	planet’s	population	depend	on	firewood	as	their	primary	source	of	energy.	In	many	places	in	Asia	and	Sub-Saharan	Africa,	women	from	villages	

set	off	at	dawn	on	a	journey	of	several	kilometers	to	collect	firewood.	They	come	back	in	the	afternoon	with	a	bundle	of	firewood	which	lasts	for	some	three	days.
268	 Natural	water	is	neutral	to	mildly	acid	(around	pH	6.5).	As	a	result	of	acid	rain,	however,	water	pH	decreases	typically	to	values	around	pH	4.5–5.5.	In	the	1980s,	

measurements	of	rain	water	pH	at	some	places	in	Czechoslovakia	revealed	occasionally	values	lower	than	3.	
269	 At	present,	there	is	unfortunately	a	growing	effort	by	the	coal	lobby	to	intensify	mining	for	brown	coal	in	northern	Bohemia	again	and	to	break	the	territorial	limits	

on	mining.
270	 State-of-the-art	separators	can	decrease	the	content	of	sulfur	dioxide	in	the	fumes	by	up	to	95%.	Another	option	is	using	fluidized	combustion.	Pulverized	coal	is	

combusted	in	injected	air	with	pulverized	limestone	which	binds	about	90%	of	the	sulfur	dioxide	produced.
271	 It	took	its	name	from	the	London	smog	disaster	of	December	1952	which	killed	four	thousand	people.	As	a	reaction,	Great	Britain	built	a	number	of	coal	power	

plants	on	the	east	coast	from	where	a	substantial	portion	of	pollution	is	blown	away	by	prevailing	western	air	currents	to	western	and	northern	Europe.	In	Inner	
London,	concentrations	of	smoke	have	dropped	to	10%	of	the	values	recorded	in	the	1950s.

272	 These	species	are	often	highly	specialized.	In	the	forests	of	Peru,	13%	of	insect	species	inhabiting	the	tree	layer	can	for	example	live	on	only	one	species	of	tree.
273	 The	main	cause	of	deforestation	in	general	is	growing	consumption	and	trade	in	forestry	products.	For	instance,	the	consumption	of	paper	is	globally	more	than	

five	times	the	amount	of	1950.	Second	to	fossil	fuels,	firewood	is	also	among	the	most	important	energy	sources.
274	 Václav	Mezřický	(2005)	reports	that	tropical	rain	forests	are	being	destroyed	at	the	rate	of	160–200	thousand	km2	per	year.	Up	to	the	mid-20th	century,	these	

forests	covered	30%	of	the	land	surface	(not	counting	the	vast	frozen	areas	of	Antarctica	and	Greenland).	
275	 From	time	to	time,	such	fires	get	out	of	control	–	when	the	wind	unexpectedly	changes	its	direction,	the	monsoon	is	late,	etc.	In	such	cases,	the	damage	is	

enormous,	disastrous	for	the	given	country	(for	example,	Indonesia,	which	experienced	such	a	disaster	in	the	second	half	of	the	1990s).
276	 In	the	tropical	regions,	80%	of	organic	matter	is	in	the	form	of	living	matter	(biomass)	and	20%	is	the	deposit	of	decayed	matter	in	the	soil.	For	the	forests	of	the	

temperate	climate	zone,	the	ratio	is	approximately	50:50.	In	tundra	regions,	living	matter	accounts	for	20%	of	organic	matter,	while	80%	is	deposited	in	the	soil.

Photo 71: Acid rain also threatens the Taj 
Mahal (India) 
(source:	the	author)

the clearing of trees, but also the relocation of 
indigenous populations (for example, the itaipu 
Dam on the paraná river between paraguay and 
Brazil). another risk is mining for minerals. in 
the tropical regions there are, for instance, rich 
deposits of bauxite, tin, and copper.

the cutting down of tropical rain forests in latin 
america, southern and southeastern asia, and in 
the western part of central africa proceeds at a rate 
of 150,000 km2 per year, that is half a hectare per 
second.274 this supports desertification processes 
around forest ecosystems, because as the trees 
are cut down, evapotranspiration (the amount 
of water evaporated from plants) decreases and 

consequently, there is a shortage of rainfall in the 
surrounding steppes and savannas. 

When clearing arable land for farmers, a tropical 
forest is usually completely burnt down.275 since 
the majority of organic matter in the tropics 
is concentrated in the above ground part (in 
biomass) and the soil here forms only a thin 
layer,276 farmers abandon their fields and pastures 
after several (usually 4–6) years, because nutrients 
become exhausted, and the farmers move on and 
burn down another part of the forest. the rain 
forest will not grow over the abandoned area 
again; it is occupied only by a secondary, poor 
quality growth, mostly bushes. 
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Fig. 55a,b,c: Disappearing tropical rain forests 
in Latin America, Africa, and Southeast Asia
(adapted	from	Lean,	Hinrichsen,	1992)
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pastures are usually used for cattle breeding, 
fields for growing feed (and recently also energy 
crops). the meat is then mostly exported to the 
developed countries. in this way a lot of states 
repay their loans and the interest.277

the process of civilization started with massive 
deforestation as much as 4,000 years ago in 
china and india, and continued some 1,000 
years ago with the colonization of europe.278 in 
north america, the process took place 300 years 
ago. in south america, but also in southern and 
southeastern asia and to a large extent in central 
africa as well, deforestation and land cultivation 
is still going on. that means we are still stripping 
the earth of its green cover. the main issue, 
however, rests in the different renewability 
of forests in the tropics and in the temperate 
climate zone. While forests can be cut down and 
replanted in a temperate climate for centuries 
if properly managed, forest loss is irreversible 
in the tropics due to the thin layer of fertile soil. 
so when the developing countries in the tropics 
claim that they are only imitating the process of 
civilization which took place in europe several 
centuries ago (and therefore we have no right to 
keep them from doing the same), they are right, 
but only partially. We have indeed changed the 
character of the primeval landscape and reduced 
the area of forests by dozens of percent, but our 
landscape is still suitable for life and its use is 
sustainable in the long term. this does not apply 
to the tropics. moreover, it is in the interest of all 
of us, the inhabitants of both the developing and 
the developed countries, to preserve these vital 
ecosystems of global importance to the largest 
possible extent, not only because of oxygen 
production and co2 absorption, but also for the 
sake of their vast species diversity offering an 
invaluable abundance which can be used for crop 
cultivation in agriculture, in the pharmaceutical 
industry, in the cosmetics industry, etc. However, 
we should also be willing to participate jointly in 
the preservation of these forests, contributing our 
knowledge, technology, and funds.

de
vi

at
io

n 
of

 th
e 

de
at

h 
ra

te
400

200

0

0

1953November 1952 JanuaryDecember 

600

3

2

1

SO
 m

g/
m

2
3

SO  2

death rate

Fig. 54: The death rate figures in London after 
the smog disaster in December 1952
(adapted	from	Hadač,	1987)

55a

55b 55c



147

2 Global challenges

Fig. 56a: Transfer of sulfur over the borders of 
Czechoslovakia in 1987
(adapted	from	the	Czech	Ministry	of	
Environment,	1990)
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Fig. 56b: Transfer of nitrogen over the borders 
of Czechoslovakia in 1987
(adapted	from	the	Czech	Ministry	of	
Environment,	1990)

277	 Such	activities	were	earlier	exemplified	by	the	link	between	American	hamburgers	and	the	deforestation	of	the	Brazilian	part	of	the	Amazon	rain	forest.	In	the	
1970s,	immense	external	debts	forced	Brazil	to	exploit	the	forest	and	its	soil.	Out	of	the	total	tropical	rain	forest	area	of	300	million	hectares,	8	million	were	burnt	
down	between	1966	and	1978	and	converted	into	pastures	for	cattle.	Export	of	beef	to	the	United	States	increased	from	2,000	tons	per	year	at	the	beginning	of	
the	1960s	to	100,000	tons	per	year	at	the	end	of	the	1970s.	Lean	meat	from	extensively	raised	cattle	is	excellent	for	making	hamburgers	which	are	so	popular	in	
North	America.

278	 For	instance	more	than	90%	of	the	central	European	region	was	covered	with	forest	before	the	arrival	of	the	Slavs	in	the	5th	and	6th	centuries	AD.	Today,	forests	
cover	30%	of	the	area.

279	 “In	Roman	times,	one	could	walk	North	Africa’s	coast	from	end	to	end	without	leaving	the	shade	of	trees;	now	it	is	a	blazing	desert.	(…)	The	loss	of	750	metric	
tons	of	topsoil	per	second	world-wide	and	5,000	acres	of	forest	cover	per	hour	becomes	critical.	Turning	40,000	acres	a	day	into	barren	land	–	the	present	rate	of	
desertification	–	is	not	sustainable	either”	(Hawken,	Lovins,	Lovins,	2003).

280	 Bohuslav	Šnajder,	a	Czech	traveler	and	journalist,	differentiates	between	a	“culture	of	wheat”	and	a	“culture	of	rice”.	Rice	cultivation	requires	the	collective	effort	of	
many	people	(construction	and	maintenance	of	irrigation	canals,	manual	planting,	etc.).	An	individual	conforms	to	a	group.	It	has	historically	influenced	the	men-
tality	of	people	in	Asia	where	an	individual	is	expected	to	conform	to	the	interests	of	the	whole	(e.g.	a	rural	community).	By	contrast,	crops	typical	for	Europe	and	
North	America	(like	wheat)	can	be	grown	by	smaller	groups,	i.e.	by	a	farmer	with	his	family	and	helpers.	As	a	result,	it	is	especially	the	United	States	and	Canada	
where	individualism	has	evolved,	and	where	individuals	must	rely	on	themselves	and	their	near	ones.	People	here	conform	to	collective	bodies	(represented	for	
example	by	the	state)	cautiously	and	to	a	limited	extent	only.	

2.8.5.6.2 soil at Risk, spread of Deserts
Globally, 15 million km2 are used as arable land. 
the remaining farm land (mainly meadows 
and pastures, or irregularly cultivated land) 
occupies an area of some 35 million km2. in total, 
approximately one quarter of the land surface is 
used in agriculture.

it is estimated that, in the course of their 
evolution, people have destroyed the same 
hectarage of productive land as they are using 
today. it has caused the decline or complete 
collapse of whole civilizations. Waste lands in the 
near east were once fertile and thickly forested. 
Greece abounded with green mountains. rome 
was supplied from its granary in northern africa279 

(Duvigneaud, 1988).

there is a general difference between old 
peoples and cultures (india, china, europe) and 
new peoples, or rather countries (the united states, 
the former soviet union, canada, australia). the 
cultivated area per inhabitant in “new” countries is 
large. these countries do not need to economize 
on land use, but they economize on labor. By 
contrast, europe and especially asia have smaller 
land holdings per inhabitant and therefore they 
economize on land, not labor280 (Duvigneaud, 
1988).

economizing on labor in the industrial age 
brings the massive exploitation of chemicals and 
mechanization. nevertheless, employing heavy 

The history of every nation is eventually 
written in the way in which it cares for 
its soil.

Franklin	D.	Roosevelt

Economizing on labor in the industrial 
age brings the massive exploitation of 
chemicals and mechanization. 
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Photo 72: Ninety-nine percent of primeval 
forests have been destroyed on Haiti
(source:	the	author)

machinery necessitates extensive land use, which 
in turn leads to water and wind erosion.

By contrast, countries where soil is scarce also 
cultivate sloping plots with difficult access. these 
are subsequently threatened by erosion, especially 
water erosion281, or landslides. in china alone, 2.5 
billion tons of fertile loess is washed away into the 
rivers each year.

We can therefore say that, through their 
agricultural activities like plowing, hoeing, 
fertilizing, drainage (removing water from the 
landscape by unsuitable reclamation), or on 
the other hand irrigation, people have not only 

Fig. 57: Tropical rain forest in Costa Rica 
between 1940 and 1984
(adapted	from	Meadows,	Meadows,	
Randers,	1992)
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281	 The	intensity	of	water	erosion	depends	primarily	on	the	following	factors:	slope	gradient,	slope	length,	vegetation	cover	(growing	corn	on	a	field	is	not	the	same	
as	growing	perennial	fodder	crops),	type	of	soil	(light	soils	are	more	vulnerable	to	erosion	than	heavy	soils),	precipitation	factor	(not	only	the	amount,	but	also	the	
intensity	of	rain	storms).	In	1977,	Wischmeier	and	Smith	devised	an	equation	which	calculates	the	intensity	of	water	erosion	reflecting	these	key	factors.

282	 Soil	is	in	fact	an	amazingly	intricate	and	complex	system	full	of	life.	One	teaspoon	of	quality	grassland	soil	may	contain	five	billion	bacteria.	One	square	meter	
of	soil	hosts,	apart	from	innumerable	microorganisms,	as	many	as	1,000	ants,	spiders,	worms	and	smaller	larvae,	2,000	earthworms,	large	millipedes	and	
centipedes,	8,000	slugs	and	snails,	40,000	springtails,	120,000	mites,	and	12	million	nematodes.	Fine	particles	in	a	kilogram	of	clay	soil	have	a	surface	area	equal	
to	approximately	40	hectares	(Hawken,	Lovins	and	Lovins,	2003).

283	 Soil	salinization	is	likely	to	have	been	the	main	cause	leading	to	the	fall	of	the	Babylon	Empire.

Fig. 58: Forest area 
(adapted	from		Jeníček,	Foltýn,	2003)Middle East and North Africa
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Infobox: agriculture and its impact on landscape
In the industrial age, agriculture has gradually modernized and its production intensified. The number of workers in 
agriculture, especially in the developed countries, has decreased. Today, one farmer in the United States can provide 
food for more than 40 people.

The intensification of agriculture is not without cost and has its advantages and disadvantages. To double the yields, 
ten times (!) more energy is necessary (in the form of fertilizers, mechanization, etc.) which comes mostly from 
non-renewable fossil fuels. It might seem surprising, but for that reason modern agriculture has a quite unfavorable 
ratio of energy acquired to energy expended (the energy return).

For humans as hunters and gatherers this ratio was 5:1 to 10:1 with more energy acquired (it is not a surprising 
finding; logically, the amount of energy people gained from hunting or gathering most have been higher than the 
amount spent on these activities otherwise they would have died of hunger).

changed the natural structure of the soil, but also 
affected its physical and chemical properties, and 
the composition of the edaphon (soil organisms).282 
the soil is threatened by erosion, landslides linked 
to deforestation, overgrazing, disruption of the 
soil by cattle hooves, the cultivation of unsuitable 
crops, and a shortage of farm and industrial 
fertilizers (which in arid regions causes, not only 
erosion, but also the draining of the surface layer 
of soil). in some areas of semi-deserts and steppes, 
the soil is turning into desert.

When excessive irrigation is done in warm 
(subtropical) regions, a large portion of the 
irrigating water evaporates, which results in a 
gradual increase in the concentration of salts283 
dissolved in the water in minute quantities.

chemical contamination is caused by the 
excessive use of industrial fertilizers (nitrogen, 
phosphorus, potassium), the use of pesticides, 
seed disinfectants, and accidental leaks of some 
inorganic or organic toxic substances (heavy 
metals, oil products). chemicals no longer in 
use, but with very slow decomposition, persist 
in the soil for a very long time – for example 
polychlorinated biphenyls (pcB compounds) 
which have carcinogenic and toxic effects 
(mezřický, 2005).

for all that, agriculture is the most significant 
factor of landscape formation, which on one hand 
provides our nourishment, on the other hand it 
changes the appearance of the landscape (see 
the infobox).
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Traditional subsistence farming had a very favorable ratio of 15:1 to 40:1. Nevertheless, with the advent of industri-
alization, we started to expend large amounts of additional energy which exceeded the energy gained from farming.284 
Half of the synthetic fertilizers have been produced in the past 20 years. The anthropogenic flows of reactive nitrogen 
(which includes oxides, nitrates, or acids, but not N2 in the atmosphere) are at least the same as, but quite likely higher 
than the natural flows. Approximately 40% of the population today depends on artificial fertilizers resulting in the 
large-scale nitrification of the oceans (Cílek, 2007).

Thirty years ago, Great Britain had a ratio of energy expended to energy acquired of 0.48:1, now it is 0.15:1. The 
global average is about 0.1:1.285 That means the hunters and gatherers tens of thousands years ago were 100 times 
more efficient in energy acquisition than modern farmers. We are compensating for this imbalance by using fossil 
fuels.

Modern agriculture must therefore be subsidized and the resources spent are by no means small. Agricultural 
subsidies provided in the OECD member states are more than US $300 billion per year. Hawken, Lovins and Lovins 
(2003) present the United States as an example documenting the irrationality of the subsidies. The United States 
“subsidizes agricultural production, agricultural nonproduction, agricultural destruction, and agricultural restora-
tion, and for good measure, it subsidizes crops that cause death and disease, by giving over US $800 million a year 
to tobacco farmers”.

Subsidies for breeding one cow amount in the European Union to two dollars per day. It is more than one half of 
the planet’s population have to live on.286

Today, only 11 plant species287 dominate agricultural cultivation while there are some 30,000 species with the 
potential for cultivation. Over the course of history, people have so far exploited in some way about 7,000 plant species.

Agriculture is the biggest consumer of water288, but since the 1970s, the irrigated area has remained virtually the 
same, because levels of underground water have been decreasing.289 Today, 99% of food is produced on land; only 
1% originates in water ecosystems.

Before and after harvesting, pests spoil up to 50% of yields. Diseases damage or destroy 13% of the globally 
cultivated crops, insects account for 15%, and weeds for 12%. Additional damage represents a loss of 10% (Hawken, 
Lovins and Lovins, 2003).

For the present, agriculture can produce enough food to sustain people. Globally, there are 2 kg of food (more 
precisely provisions to prepare food) per person per day. The problem is the low purchasing power of poor people 
in the developing countries. India exports rice, but at the same time, some 200 million Indians lack food. Famine-
stricken Ethiopia exported more food than it received as humanitarian aid. It was coffee that was exported, that is a 
crop grown monoculturally in order to earn cash. 

Besides environmental issues, subsidies in the developed countries remain the fundamental topic of the world’s 
agriculture. Even though their production costs (including wages) are considerably lower, farmers in the developing 
countries are not able to compete with their subsidized colleagues in the developed countries.

Nevertheless, future demand for farm land by Western (but also Chinese and Arabian) investors may become a 
great concern for people in the developing countries (primarily in Africa). Subsistence farmers and cattle herdsmen 
who take the land as their own, but do not possess any documents to prove it, could be moved out without any 
compensation if their governments (often very corrupt) sell or long-lease the land. Governments of countries like 
Ethiopia, Sudan, Kenya, Tanzania, and others accept food aid worth several billion dollars each year. At the same time, 
they sell or lease out their own land to foreigners disregarding the locals (Silver-Greenberg, 2009).

Photo 73: Soil compaction caused by using 
mechanization on large tracts 
(source:	the	author)

Photo 74: Irrigation of date palms in the valley 
of the Jordan River 
(Israel)(source:	the	author)

Bad land management results in the spread of 
deserts, i.e. the process of desertification. Deserts 
occupy 28% of the land surface, that means 
about 48 million km2 (including antarctica and 
Greenland). the productivity of deserts is very low, 
one ton of organic matter per hectare/year.

Desertification occurs in arid and semi-arid 
regions and is caused mainly by human activities. it 
threatens 40% of today’s total area of soils. (Jeníček 
and foltýn, 2003)

the un identifies the following five places with 
the highest risk of further desert expansion:
– the sonoran Desert in northwestern mexico 

which stretches out to the southwestern parts 
of the us.

– the atacama Desert on the coastal strip 
between the south american andes and the 
pacific ocean.

– the sahara in africa, the arabian peninsula, the 
deserts of iraq, central asia, rajasthan in india, 
the taklamakan Desert and the Gobi Desert in 

The productivity of deserts is very low, one 
ton of organic matter per hectare/year.
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284	 To	produce	one	kilogram	of	nitrogen	contained	in	industrial	fertilizers,	two	liters	of	oil	are	needed.
285	 The	cultivation	of	shrimps	has	the	very	low	value	ratio	of	0.004:1	which	shows	that	acquiring	food	from	the	sea	is	not	necessarily	as	promising	as	some	people	

hope.
286	 	Subsidies	are	far	from	being	a	simple	topic	and	the	world	is	not	black-and-white.	Agriculture	should	fulfill	three	functions	–	production,	landscaping	(a	farmer	

is	not	only	a	producer	of	food,	but	also	a	“landscape	architect”),	and	social	(so	that	people	do	not	move	from	the	countryside,	especially	in	remote	areas,	to	the	
cities).	Subsidies	supporting	the	latter	two	functions	can	be,	in	my	view,	justified.

287	 The	three	most	important	cultivated	plants	are	grain	crops	–	rice,	wheat,	and	corn.
288	 A	possible	solution	offers	drop	irrigation	which	uses	computer-controlled	feeders	attached	to	plastic	pipelines	dug	in	the	ground	so	that	water	gets	to	plant	roots	

“drop	by	drop”	as	needed	and	avoiding	losses.	Nevertheless,	advanced	technologies	as	well	as	considerable	investments	are	required.
289	 To	produce	one	kilogram	of	cotton	fiber,	5,000	liters	of	water	are	needed.	That	is	why	cotton	planting	is	for	instance	the	main	cause	which	brought	misfortune	to	

the	drying	Aral	Sea.
290	 This	is	the	“buffering	capacity”	which	might	be	exemplified	by	the	self-cleaning	mechanism	in	water	streams.

Photo 75: Semi-desert landscape by the Lake 
Turkana in the north of Kenya 
(source:	the	author)

china and mongolia (all these regions together 
form the largest desert zone in the world). 

– south africa around the kalahari Desert.
– most of australia.
Desertification has had the most serious impact 
in africa and asia. over the past fifty years, the 
sahara has expanded by 650,000 km2, consuming 
productive soil. the global desert area increases by 
approximately 60,000 km2 each year.

some of today’s desert regions could be fertile 
if there was enough water in the soil and air. for 
instance, were these conditions met, large areas 
in africa could provide food for the continent 
thanks to the intensive solar radiation they receive. 
supplying water to these regions is, however, a 
challenge which will most likely be beyond our 
capacity in the coming decades. it is therefore not 
adaptation to the processes of desertification, but 
preventing the desert spreading which remains 
the key issue.

2.8.5.6.3 long-term sustainable use of 
ecosystems
all the above mentioned global environmental 
issues expose our persistent unwillingness 
or inability to use ecosystems rationally, with 
concern for their functioning in the long term. 
ecosystems are capable of attenuating the impact 
of anthropogenic factors.290 that is, we can, for 
some time, impair or damage the ecosystems 
and accumulate foreign substances in them. 
nevertheless, when the threshold of ecological 
stability is exceeded, their degradation or even 
devastation occurs. at some point, only a small 
change is sufficient to render the whole ecosystem 
nonfunctional. the problem is that these threshold 
values are unknown to us.

the distribution of the world’s major land 
ecosystems, called biomes, depends on 
temperature, precipitation rates, and soil 
properties. We can distinguish eight major 
ecosystems:
– tropical rain forests;
– tropical deciduous forests and savannas;
– semi-deserts and deserts;
– sclerophyllous shrub forests;

Photo 76: The Atacama Desert in Chile (the 
Moon Valley) 
(source:	the	author)
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– broad-leaf forests of the temperate zone;
– steppes of the temperate and sub-polar zones;
– taiga;
– tundra.

in addition, there are the ecosystems of the 
world’s oceans and seas which are formed by 
different factors. for our purposes, however, we 
can take the oceans and seas of the world as a 
single ecosystem.291

ecosystems provide numerous services to us. 
the millennium ecosystem assessment (World 
resource institute, 2005, and moldan, 2009) 
identifies the following services: provisioning, 
regulating, supporting, and cultural.
provisioning services are represented by products 

obtained from the ecosystems. they include for 
example:

– food from plants, animals, and microorganisms;
– fibers (wood, cotton, hemp, silk, wool, etc.);

Photo 77: Jaisalmer – a town in the desert 
(Rajasthan, India) 
(source:	the	author)

Photo 78: A desert in Australia (Coober Pedy)
(source:	the	author)

– energy (wood and other biological materials);
– genetic resources (used in animal and plant 

breeding and in biotechnologies);
– biochemical substances, natural drugs, and 

pharmaceuticals.
regulating services bring the benefits of process 
regulation in the ecosystems. they include for 
example:
– regulating the quality of air;
– regulating the climate;
– regulating water;
– regulating soil erosion;
– purifying water and managing (biodegradable) 

waste;
– regulating diseases;
– regulating pests;
– regulating natural disasters (e.g. coastal 

mangroves reduce the damage caused by 
hurricanes and breakers). 

supporting services are essential for the 
production of all other ecosystem services. they 
include for example:
– soil formation;
– photosynthesis;
– primary production (assimilation and 

accumulation of energy in organisms);
– nutrient cycle (approximately 20 nutrients 

are circulating in the ecosystems, including 
nitrogen and phosphorus);

– water cycle.
cultural services are nonmaterial benefits gained 
by people from the ecosystems. they include for 
example:
– diversity of cultures;
– spiritual and religious values;
– knowledge systems (both traditional and 

formal);
– values of personal formation and education;
– esthetic values;
– values of cultural heritage;
– recreation and tourism.

anthropogenic activities threaten, to a varying 
degree, virtually all major global ecosystems. We 
can sum up by saying that in the second half of the 
20th century alone, one quarter of arable land and 
one third of forest cover in the world was lost. at 
the current rate of destruction, we will lose during 
our lifetime 70% of the coral reefs, which are home 
to 25% of sea life. our ability to overfish oceans 
with nets several kilometers in length brings about 
a yearly bycatch of 20 million tons of dead or 
entangled swordfish, turtles, dolphins, and other 
fish292 (Hawken, lovins and lovins, 2003).

pressure on the ecosystems is still growing 
quickly, and since the developing countries are 
striving to become rich, this is not likely to change 
in the future. since 1990, each year has brought an 
increase in global economic activity of 2.5–3%. if 
this trend continues, the global economy will be 
almost three times bigger in 2050 than today.

We are still able to respond to individual, albeit 
complex, issues (e.g. depletion of the ozone layer, 
protection of antarctica, etc.). the protection of 
the ecosystems and their long-term sustainable 

In the second half of the 20th century 
alone, one quarter of arable land and one 
third of forest cover in the world was lost.
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use are, nevertheless, more challenging, because 
they require systems thinking and a complex, 
interdisciplinary (or transdisciplinary) approach. 
unfortunately, such an approach is quite sporadic 
and currently suppressed rather than encouraged 
in the sphere of education and research:

“cartesian thinking believed that in any 
complex system the behavior of the whole could 
be analyzed in terms of the properties of its 
parts. systems science shows that living systems 
cannot be understood by analysis. … thus 
systems thinking is ‘contextual’ thinking; and since 
explaining things in terms of their context means 

291	 Regarding	biodiversity	on	land,	wetland	ecosystems	and	other	fresh-water	ecosystems	are	of	great	importance.	These,	however,	represent	a	lower	level	of	differen-
tiation;	they	are	components	of	the	eight	main	global	ecosystems	(bioms).

292	 This	bycatch	which	is	thrown	overboard	would	provide	3	kg	of	fish	for	each	person	on	Earth.
293	 Hawken,	Lovins	and	Lovins	(2003)	aptly	remark:	“Although	you	can	go	to	a	bookstore	and	find	books	that	explain	the	tenets,	principles,	and	rules	for	everything	

from	golf	and	dominoes	to	taxes,	judo,	and	war,	there’s	no	user’s	manual	for	how	to	live	and	operate	on	the	Earth”.

explaining them in terms of their environment, 
we can also say that all systems thinking is 
environmental thinking.”293 (capra, 1996)

Between 1991 and 1993, an interesting 
experiment was carried out in arizona. in a 
200-million-dollar project called Biosphere 2, 
researchers found out that they were unable to 
maintain oxygen at levels necessary for life with 
only eight people living inside a closed space, 
while Biosphere 1, known as the earth, provides 
this service day by day free of charge for almost 7 
billion people (see the infobox).

Fig. 59: Spread of deserts 
(adapted	from	Lean,	Hinrichsen,	1992)

0 5 000 km

Photo 79: Arctic tundra
(source:	the	author))	
Photo 80: A steppe of the temperate zone (USA)
(source:	the	author)
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Photo 81: The Atlantic Ocean at Bar Harbor 
(Maine, USA) 
(source:	the	author)

One of the most important lessons of 
Biosphere 2 is that some resources cannot 
be bought for any amount of money. Two 
hundred million dollars and a few of the 
world’s brightest minds were needed to 
construct a working ecosystem which 
experienced problems sustaining the lives 
of eight people for 24 months.

Infobox: biosphere 2 and ecosystem services
A costly experiment called Biosphere 2 enabled us to better assess the value of services provided by the ecosystems. 
In 1991, eight scientists entered a sealed, glass-enclosed space extending across 12,750 m2. For two years they stayed 
inside where diverse ecosystems were created – a desert, a tropical rain forest, a savanna, a wetland, a farm field, as 
well as an “ocean” with coral reefs. The “bionauts” shared their habitat with insects, pollinators, fish, reptiles, and 
mammals. The species were selected to enable ecosystem functions to be maintained.

Biosphere 2 was one of the most ambitious projects to study life in a closed system. Nevertheless, air quality 
steadily deteriorated in the course of the experiment. The scientists had expected an increase in concentrations of 
carbon dioxide; but they were surprised by a decrease in the levels of oxygen. Out of the original 25 species of small 
vertebrates, 19 became extinct in Biosphere 2.

One of the most important lessons of Biosphere 2 is that some resources cannot be bought for any amount of 
money. We cannot “manufacture” a watershed, a gene pool, soil, alluvial meadows, pollinators, or the troposphere, 
let alone create an entire ecosystem.

Two hundred million dollars and a few of the world’s brightest minds were needed to construct a working ecosys-
tem which experienced problems sustaining the lives of eight people for 24 months.

The estimated value of the biological services provided to us by the biosphere enveloping the planet Earth is at least 
USD 36,000 billion per year.294 The value of global natural capital is estimated at somewhere between USD 400–500 
thousand billion. (Hawken, Lovins and Lovins, 2003)

our ability to irreversibly destroy animal and 
plant species was exposed in the chapter on 
biological diversity. our ignorance or carelessness 
enables us to cause large-scale ecological disasters, 
too, for example the escape of dioxin in seveso, 
italy, in July 1976, the escape of toxic gases in 
Bhopal, india, in 1984295, or the chernobyl nuclear 
reactor disaster in april 1986. 

in addition, we can devastate vast ecosystems so 
that they cannot provide any ecosystem services to 
us any longer. the destruction of the aral sea (see 

the infobox) epitomizes all the other complete and 
irreversible disasters. sadly, the greatest burden 
of environment damage falls mainly on the poor. 
they cannot afford investment into preventive 
or adaptive measures and suffer most, be it the 
spread of deserts, destruction of the forest cover, 
climate change, or other anthropogenic factors. 
it shows that the nearly 40-year-old statement by 
indira Gandhi is still valid: “poverty is the greatest 
polluter”.
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Infobox: how the fourth largest lake became a desert
Approximately 10,000 years ago, the Amu Darya and the Syr Darya rivers met in the Aral depression and formed the 
world’s fourth largest lake with an area of 66,458 km2. Over the past 40 years, its area has shrunk to one quarter. 
The Aral Sea was quite deliberately destroyed with the unrealistic vision of irrigating the surrounding desert which 
would forever yield cotton.

In 1954, the first of the irrigation systems started to channel water from the rivers to the new cotton plantations 
instead of into the lake. Since the 1960s, the area of farmland has been extended from 2.8 million hectares to 80 
million hectares. To irrigate the cotton plantations, 90% of the flow rate in the Amu Darya and the Syr Darya was 
channeled into the irrigation system. Over the period 1966–1993, the water level in the lake decreased by 16 meters. 
The shoreline receded by 80 meters on average. In some places, however, by as many as 150 kilometers. Fishing ports 
were left on dry land. Due to higher water salinity, 20 out of 24 fish species became extinct and the fishing industry 
ceased to exist. Around the lake, a white plain emerged covered with toxic industrial chemicals – residues of fertilizers 
used for cotton production. Salt content increased from 5 to 30 grams per liter of water. Each year, wind storms whirl 
up 75–100 million tons of salt and dust. Winds annually 
drift four tons of salt onto each hectare of the surround-
ing land, turning it into a desert.

In 1997, the World Bank supplied the first funding 
for lake restoration projects. Nevertheless, a majority of 
studies indicate that the threshold at which the changes 
become irreversible was at that time already exceeded. 
Today, nobody believes that the Aral Sea can be restored 
into its original size. Up to now, 17 million dollars has 
been invested in the preparatory phase. Now, when the 
projects should be carried out, they are short of funding. 
The disaster exceeded standard measures a long time ago 
and after the initial astonishment it is becoming uninter-
esting, even for the media. The world is not only the Aral 
Sea, the countries affected are no economic tigers, and 
the long-term fight for the Aral exhausts them.

Currently, the lake is divided into the smaller (dimin-
ishing) northern part and the larger southern body of 
water which is separating further into eastern and west-
ern parts. If the inflow from the Amu Darya is restored, 
the eastern part can be saved with an area of some 7,000 
km2. The western part which will be left without any 
tributary will turn into a desert. Nevertheless, these 
changes require the reduction of the irrigated area in 
the basin of the rivers from today’s 70,000 km2 to 40,000 
km2 and necessitate enhanced irrigation technologies 
diminishing the amount of water used per area unit to 
one third. At present, the problem concerns about 35 million people living in the regions affected by the alterations. 
It is as if almost two thirds of the Czech Republic turned within thirty years into a hostile desert. 

If we continue to ignore the present state, the Aral Sea will become history by 2020. As of now it seems that we 
have destroyed the fourth largest lake on Earth replacing it with the twenty-first largest desert. The locals have already 
named it the Akkum (the White Desert).296 (Beckel, L., ed., 1997, and personal conversation with Hynek Adámek, the 
editor of National Geographic, the Czech Republic).

294	 This	figure	is,	nevertheless,	misleading	and	simplifying,	because	a	lot	of	ecosystem	services	cannot	be	simply	assessed	in	terms	of	money.	It	is	the	same	as	those	
misleading	and	even	indecent	attempts	to	assess	financially	the	value	of	human	life	which	appear	time	to	time.

295	 It	is	the	largest	industrial	accident	in	history.	In	December	1984,	more	than	40	tons	of	deadly	toxic	gases,	mostly	methyl	isocyanate	and	hydrogen	cyanide,	escaped	
from	a	chemical	plant	owned	by	an	American	company	Union	Carbide.	Several	thousand	people	were	killed;	tens,	maybe	hundreds	of	thousands	of	others	have	
had	to	deal	with	long-term	health	issues	related	to	poisoning.

296	 Similar	problems	to	those	suffered	by	the	Aral	Sea	press	on	Lake	Chad	in	Africa	(due	to	irrigation	for	farmland	as	well)	and	the	Dead	Sea	in	the	Near	East.	The	water	
level	decreases	there	in	the	long	term	approximately	by	one	meter	per	year.	The	Dead	Sea	has	the	advantage	of	being	very	salty.	With	growing	salt	concentrations,	
evaporation	from	the	water	surface	decreases.	The	Dead	Sea	could	perhaps	be	saved	by	the	“Peace	Canal”,	a	180-kilometer-long	canal	from	the	Gulf	of	Aqaba	(part	
of	the	Red	Sea)	which	would	route	water	to	the	Dead	Sea.	The	estimated	cost	of	the	project	is	6–7	billion	dollars.	In	recent	years,	not	only	Israel,	but	also	Jordan	
has	started	to	use	a	lot	of	water	for	irrigation	so	a	technical	solution	to	save	the	Dead	Sea	will	most	likely	be	necessary.	

Photo 82: Landscape surrounding Assisi (Italy) 
(source:	the	author)

It may be that your sole purpose in life is 
simply to serve as a warning to others.

Albert	Einstein
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2.8.5.7 environmental security

Photo 83: Haiti – devastated environment 
hampers development (a road buried in mud 
after a rain storm) (source:	the	author)

Photo 84: The Aral Sea in 1989 and 2008
(www.en.wikipedia.org))

as a reaction to the environmental issues described 
above, an attempt to address them through a 
complex approach has been evolving over the 
past 10–15 years. it is known as the concept 
of environmental security. it is an increasingly 
important, although so far not sufficiently explored 
topic. a unified definition of environmental 
security recognized for instance by organizations 
and programs of the un (WHo, unep, unDp, 
and others) has not been formulated yet. for 
our purposes, two definitions of environmental 
security are presented which resulted from a study 
by the millennium project (Glenn, Gordon, 1999):
– environmental security is the relative safety 

from environmental dangers caused by 
natural or human processes due to ignorance, 
accident, mismanagement or design and 
originating within or across national borders.

– environmental security is the state of 
human-environment dynamics that includes 
restoration of the environment damaged by 
military actions, and amelioration of resource 
scarcities, environmental degradation, and 
biological threats that could lead to social 
disorder and conflict.

the term environmental security refers to a 
number of issues which can be grouped into three 
general categories:

– issues relating to the adverse impact of human 
activities on the environment.

– issues relating to the direct and indirect 
effects of various forms of environmental 
change (especially scarcity and degradation) 
which may be natural or human-generated on 
national and regional security.

– issues relating to the insecurity individuals 
and groups experience due to environmental 
change such as water scarcity, air pollution, 
global warming, etc.

environmental security might therefore be 
described as the state in which social systems 
interact with ecological systems in sustainable 
ways, all individuals have fair and reasonable 
access to environmental goods, and mechanisms 
exist to address environmental crises and conflicts.

there are often cases of misunderstanding 
when environmental security is confused with 
sustainable development which focuses on 
socio-economic development in harmony with 
the environment while environmental security is 
concerned with preventing conflicts triggered by 
environmental factors, with military needs related 
to protection of soldiers from environmental risks, 
and with amelioration of military caused damage 
(Glenn, Gordon, 1999).
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caused by ignorance or 
mismanagement caused by intention

caused by a mix of 
natural and human 

actions

Within a 
country

–     oil spills in ogoniland, 
nigeria

–     aral sea depletion in russia
–     indonesian fires
–     Ground water contamination 

and fresh water scarcity
–     Hazardous wastes
–     soil erosion
–     Human settlement and 

development patterns

–     sarin gas attack in 
tokyo subway

–     chemical attacks and 
draining marshes in  
iraq

–     poisoning, diversion, 
or misuse of water  
resources

–     floods
–     famines
–     soil salinization
–     earthquakes
–     introduction of 

exotic species

trans-
border

–     rain forest depletion
–     river use (the Jordan, the nile, 

the tigris, the euphrates)
–     chernobyl nuclear accident
–     Diminishing biodiversity
–     ozone layer depletion
–     fisheries depletion
–     Global climate change
–     acid rains and air pollution
–     poverty
–     radioactive waste

–     Burning oil fields in 
kuwait

–     Water poisoning
–     Dam construction and 

water diversion
–     Biological weapons

–     solar radiation 
changes

–     Global warming
–     new drug resistant 

diseases such as  
aiDs 

–     Desertification
–     population growth
–     Gap between the 

rich and the poor

297	 So	far,	the	concept	denoted	by	the	term	“environmental	refugee”	has	not	been	completely	clarified,	because	political,	economic,	social,	and	environmental	causes	
of	migration	are	usually	interwoven.	A	typical	example	of	generating	environmental	refugees	might	be	the	relocation	of	1.5	million	Chinese	inhabitants	necessita-
ted	by	the	construction	of	the	Three	Gorges	Dam.	

table 5: categories of threats to environmental security (Glenn, Gordon, 1999)

Disturbance of the environment and natural 
resources has a secondary effect which relates 
significantly to national security. it is the migration 
of inhabitants, whether within a state, or on an 
international scale. “environmental refugees” 
include people who have been forced to leave their 
traditional homes due to environmental changes 
which threatened their existence or significantly 
affected the quality of their lives. (mezřický, 2005)

Quite often, the term “environmental refugee” 
is understood as referring to a victim of a natural 
disaster (including soil depletion – desertification), 
but as early as 1988, J. Jacobs broadened this 
concept to also cover people evacuated due 
to large development projects or industrial 
accidents.297 (Jacob, J., 1988)

2.8.6 natural Resources
natural resources can be divided into exhaustible 
and inexhaustible, and both these groups further 
into renewable and non-renewable resources.

logically, the most threatened resources are 
those which are exhaustible and non-renewable 
like fossil fuels, but also various metallic and non-
metallic minerals. 

an exhaustible, but renewable resource is, for 
instance, a forest. Hypothetically, all forests could 
be cut down. nevertheless, if we are reasonable, 
this will not happen and forests can be replanted 
and managed in a sustainable way for centuries 
(this holds primarily for the forests of the 
temperate climate zone).

an example of an inexhaustible, but non-
renewable resource is solar radiation. the sun has 

been radiating energy for five billion years, and the 
process of thermonuclear synthesis in the sun will 
continue for another five billion years. it is certain 
that the sun will burn out one day, but from the 
perspective of a human lifetime this resource can 
be considered inexhaustible.

finally, an example of an inexhaustible and 
at the same time renewable resource is water. it 
forms two thirds of our blue planet’s surface. that 
means this resource can no doubt be regarded as 
inexhaustible (even though the volume of water 
on earth is finite) as well as renewable. Water can 
be polluted, but not destroyed. it becomes clean 
again thanks to its self-purification processes even 
without the intervention of people, no matter 
whether it takes several days or dozens of years.

We are facing a very difficult challenge on 
the threshold of the third millennium: only 
the cooperation of those who believe in the 
value of life will avert the defeat of civiliza-
tion with unimaginable consequences.

John	Paull	II.

“Environmental refugees” include people 
who have been forced to leave their 
traditional homes due to environmental 
changes which threatened their existence.
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2.8.6.1 Raw Materials

Foto 84: Voda je nevyčerpatelný a obnovitelný 
zdroj. Přesto je jí regionálně nedostatek. 
(horské ledovce v Andách)
(archiv	autora)

Photo 85: Water is an inexhaustible and 
renewable resource. Still, it is scarce in some 
regions. (Mountain glaciers in the Andes) 
(source:	the	author)

raw materials represent a part (subset) of natural 
resources. in the period of industrialization, they 
condition the development of a civilization. a 
key position is held especially by strategic raw 
materials. they are of great importance for a 
society, they are relatively scarce, and they can be 
found only in some places on earth.

today, perhaps the most important strategic 
raw material is crude oil. nevertheless, this could 
change, and thus trigger an alteration in the riches 
and strategic importance of individual countries. 
if the automobile industry invests massively in 
the development of electric automobiles, there 
will be an immense growth in the importance of 
lithium. Besides other applications, lithium is used 
as an anti-depressant or as an admixture in the 
production of special-purpose glass, but primarily, 
it is a component of accumulators used in mobiles 
and laptops. electric automobiles also use lithium 
accumulators, and therefore a great increase 
in demand is expected. the largest deposits of 
lithium can be found in Bolivia, also in chile, 
china, and the united states. in the future, this 
could help Bolivia, the second poorest country of 
latin america, become a new “kuwait”, but also a 
country tormented by prolonged wars and turmoil 
where various interest groups would fight to gain 
control over this precious natural resource. 

one thousand years ago, people used hardly ten 
chemical elements. today, virtually all elements 
occurring naturally are indispensable – and there 
are ninety of them. (Jeníček and foltýn, 2003)

in their first report to the club of rome from 
1972 (the limits to Growth), Donella and Dennis 
meadows, and Jorgen randers predicted that 
if the then trends continued, a number of non-
renewable raw materials would soon be depleted. 
it was 11 years for gold (i.e. in 1983), 13 years for 
mercury, silver should have been depleted in 16 
years, tin in 17 years, and oil in 31 years (i.e. in 
2003). it did not happen. even though the authors 
were wrong in predicting the period of depletion, 
they were correct in pointing out that exponential 
growth in consumption is not sustainable in the 
long term.

in 1973, an oil crisis set in with the opec 
countries (organization of the petroleum 
exporting countries) twice in a row increasing the 
price for a barrel of oil, thus gaining enormous 
profits. However, countries with a market economy 
managed to react very flexibly, some within 
months, some over several years:
– new deposits of crude oil and other raw 

materials were found and opened;
– energy efficient technologies were developed 

(a huge improvement could be seen, for 
example, in the petrol and diesel consumption 
of vehicles);298

– recycling developed relatively quickly (for 
instance, recycling aluminum saves more than 
90% of energy compared to its production 
from bauxite);

– some resources were substituted with other, 
less expensive ones (e.g. copper in cables for 

Bolivia, the second poorest country of 
Latin America, could become a new 
“Kuwait”, but also a country tormented 
by prolonged wars and turmoil.
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– in africa. the chinese have the big advantage 
of not being stigmatized as a former colonial 
power. on the other hand, chinese businessmen 
as well as government representatives act quite 
unscrupulously from our point of view – they, for 
instance, do not care much for respecting human 
rights and they are not troubled by cooperation 
with corrupt or even criminal regimes like those 
in Zimbabwe or sudan. 

african countries are not able to resist such 
pressure effectively, mainly because their leaders 
focus more on gaining profit for themselves (or 
their tribes) than on the interests of all the people 
living in their countries. in such cases their riches 
can become their “curse”.

Western africa is the birthplace of the term 
“blood diamonds” which are used for funding 
the procurement of weapons and the struggles 
of rebels. angola suffered from a civil war for two 
decades just because its government obtained 
financial resources to buy weapons and run its 
army from exploiting oil while the rebels obtained 
their money from mining for diamonds and gold. 
the result is an exhausted and ruined country 
where 11–18 million mines are still planted and 
active. in 2000, the phenomenon was aptly 
described by William pfaff (see the infobox). today, 
ten years later, it could be reprinted without a 
single change and it would still be topical.

298	 Large	savings	can	be	achieved	through	seemingly	insignificant	details.	In	the	United	States,	aluminum	cans	were	lighter	by	40%	in	2002	than	a	decade	ago.	
Anheuser-Busch	saved	8,000	tons	of	aluminum	annually	just	because	they	reduced	the	diameter	of	their	beer	can	rims	by	3	millimeters.	(Hawken,	Lovins	and	
Lovins,	2003)

299	 China	is	home	to	21%	of	the	world’s	population,	but	it	has	only	7%	of	the	global	resources	of	available	fresh	water,	7%	of	cultivated	land,	and	4%	of	forests.	
Regarding	raw	materials,	China	has	large	deposits	of	coal.	Its	burning,	however,	produces	greenhouse	gases,	and	global	efforts	to	save	the	climate	thus	become	
(not	only	due	to	China)	somewhat	like	“tilting	at	windmills”.

telecommunications was substituted with 
optical fibers);

– developed countries have already largely 
built their basic infrastructure (buildings, 
roads, railways, …) and now they are primarily 
maintaining it, which is not as material-
intensive as new construction. 

one issue is still current, though: our orientation 
towards economic growth and consumption 
behavior has not changed yet. that is why we have 
not yet solved, but only postponed, the problem of 
the scarcity of raw materials (and natural resources 
in general).

at present, the greatest pressure on the rise in 
prices of raw materials is generated by the demand 
of china299, but also of india, russia, Brazil, and 
other countries. 

the industrial revolution occurred in england at 
a time when this country had 30 million people 
and sufficient resources. the american industrial 
revolution started at a time when this country had 
50 million people and sufficient resources. now, an 
industrial revolution is under way in china – at a 
time when this country has 1.3 billion people and 
resources are scarce.

china is looking for raw materials wherever 
it can and raising their market prices. most of 
all, however, it is vigorously strengthening its 
position in the continent with large natural riches 

before 
1950 1950–1970

1970–1990

1990–2010

2010–2030

2030–2050

2050–2070

Fig. 60: Gas needed to satisfy demand increa-
sing annually by 3.5% (adapted	from	
Meadows,	Meadows,	Randers,	1992)

Angola suffered from a civil war for two 
decades just because its government 
obtained financial resources to buy 
weapons and run its army from exploiting 
oil while the rebels obtained their money 
from mining for diamonds and gold. 
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Infobox: africa to experience fights over mineral resources
The core problem in sub-Saharan Africa is not land, but control of mineral resources. That struggle for control 
causes most of Africa‘s instability and inspires its most terrifying conflicts. ... The minerals problem pits gangster 
„liberation movements“ against robber-presidents. ... In an Africa that lacks the educated middle and professional 
classes capable of sustaining accountable governments, it is a fatal problem. ... Western mineral and oil companies 
buy those exports through bilateral arrangements with whoever – government or rebels – controls the mines or 
oil fields. Bribery is rampant. ... What can be done? First, suppress illegal Western imports of African minerals. The 
international community should impose and police a buyers‘ boycott of illegally exported mineral wealth, and enforce 
rules of transparency on contracts by international corporations to buy or exploit African resources. ... Disciplined 
Western security forces are effective against undisciplined African armies, rebel movements and gangsters. The UN 
and the international community should propose a bargain to African governments. It would supply internationally 
controlled security forces to guard their national resources and guarantee an orderly marketing and sale. ... This 
security would be provided on condition that the government‘s use of the profits is scrutinized by the international 
economic aid institutions, and that the government observes some minimum standard of respect for human rights 
and political accountability. ... This is a mere sketch. It is an attempt to find a new approach to the problem. The 
old ones are not much good (According to William Pfaff: A Not-so-modest Proposal for Africa, Los Angeles Times 
Syndicate, May 16, 2000).

Fig. 61: Sources of waste in the European 
Union at the end of the 1980s (adapted	from	
Seager,	1995)

2.8.6.2 Waste, Recycling
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Ecosystems produce no waste; substances 
circulate in them (e.g. the carbon or the 
nitrogen cycle) and it is only a fraction 
of the energy which is irreversibly lost as 
waste heat.

The amount of waste accompanying the 
production of a semiconductor chip is 
100,000 times greater than its weight.

ideally, we should try to make the economy of 
human society resemble the way nature works. 
ecosystems produce no waste; substances circulate 
in them (e.g. the carbon or the nitrogen cycle) and 
it is only a fraction of the energy (originating in 
solar radiation) which is irreversibly lost as waste 
heat.

Waste can be defined as any measurable 
outcome which does not create any value for 
consumers (Hawken, lovins and lovins, 2003). that 
is, for instance, debris and refuse, solid communal 
waste, and various special kinds of waste. 
nevertheless, the main problems are connected 
with dangerous wastes.300

the industrial metabolism in the united states 
each day consumes materials weighing twenty 
times more than an average citizen, which 
amounts to 450 tons of material per person per 
year. the global material flows of human society 
represent annually some 500 billion tons. also, we 
appropriate more than 40% of the total biological 
production provided by land ecosystems (Hawken, 
lovins and lovins, 2003).

every product we consume has its hidden 
history – an unrecorded list of resources and 
wastes. it is the “ecological rucksack”, or the load 
imposed by the product on the ecosystems. the 

amount of waste accompanying the production 
of a semiconductor chip is 100,000 times greater 
than its weight. for a personal computer, the waste 
is four thousand times its weight. only one percent 
of the total material flows in north america turns 
into products which are still used six months after 
their purchase301 (Hawken, lovins and lovins, 
2003).

material cycles need to be closed as perfectly 
as possible so that the production of waste is 
minimized. one of the contributions to achieve 
this is (besides reducing consumption and 
economizing inputs) recycling waste. it is not 
only recycling as such: “repair, reuse, upgrading, 
remanufacturing, and recycling are then the five 
main ways to keep the gift of good materials and 
good work moving on to other users and other 
uses.” (Hawken, lovins, lovins, 2003)

already at the turn of the 1970s, ecologist paul 
Duvigneaud (1988) predicted that recycling would 
mean the “second industrial revolution” in which 
the goal is not only to maximize production, but 
also to economize it and minimize the disturbance 
of the environment.

in their book natural capitalism (2003), amory 
and Hunter lovins, and paul Hawken list numerous 
examples in which large savings can be brought by 
simple or even trivial measures.

single-use cameras are so cheap because fuji 
and kodak actually save them from photo finishers, 
remanufacture them, insert films into them, and 
sell them again.

instead of selling carpets, an atlanta (usa) based 
company interface offers leasing services on floor 
coverings. people want to walk on a nice carpet, 
not to own it. Whenever the company inspection 
finds out that a carpet (for instance in an office or in 
a firm which is leasing it) needs renewal, it replaces 
overnight 10–20% of carpet segments which are 
worn. the amount of carpet material used is thus 
reduced by 80–90%, because non-worn out pieces 
of the carpet stay in place.
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300	 Waste	dangerous	to	human	health	is	defined	as	waste	with	at	least	one	of	the	following	characteristics:	high	acute	toxicity;	serious	irreversible	after-effect;	serious	
local	caustic	effect;	capable	of	transferring	serious	infections.

301	 That	is	why	industrially	developed	and	consumption	oriented	societies	are	sometimes	referred	to	by	the	pejorative	“throw	away	societies”.
302	 At	the	beginning	of	the	21st	century,	five	times	more	paper	was	used	globally	compared	with	1950.	Paper	accounts	for	about	2%	of	global	trade	and	2.5%	of	

global	industrial	production.	To	produce	paper	for	a	Sunday	edition	of	the	New	York	Times	alone,	75,000	trees	are	used	(Hawken,	Lovins	and	Lovins,	2003).
303	 The	fundamental	instruments	of	a	state’s	ecopolitics	are	legal	regulations,	economic	instruments,	and	organizational	measures.
304	 Curitiba	is	called	a	“Mecca	for	architects”	because	of	its	progressive	architectonic	solutions	(pedestrian	zones,	successful	elimination	of	slums),	and	it	is	also	known	

for	its	excellent	system	of	public	transport	named	RTS	–	rapid	transit	system.
305	 In	total,	Curitiba	has	slightly	over	one	million	inhabitants.	

Photo 86: Landfill in Ohio – in the 1990s, 
waste was transported from as far away as 
New York	(source:	the	author)

Photo 87: Curitiba (Brazil) (source:	the	
author)

recycling alone cannot solve everything, 
though. a change in production and consumption 
patterns is necessary. this will be described in the 
section on sustainable development. this need can 
be illustrated by the consumption and recycling 
of paper. it is common today to recycle paper 
and it indeed helps protect nature, but only to a 
limited extent. paper can be recycled only a few 
times (approximately seven times) with its quality 
deteriorating a bit in each cycle until it is suitable 
only to produce toilet paper or as pulp to fill postal 
envelopes, not mentioning the fact that paper 
production by recycling requires energy as well.302

a strong motivation for better resource 
management is provided by economic instruments 
(the section on sustainable development deals 
with them in greater detail). landfill taxes in 
Denmark, for example, increased the reuse of 
construction debris in less than ten years from 
12% to 82%, which is twenty times more than the 
average growth of 4% recorded in most industrial 
countries. Green taxes in Holland have reduced 
leaks of heavy metals into lakes and canals by 
as much as 97% since 1976 (Hawken, lovins and 
lovins, 2003).

a similar effect to those of economic instruments 
might be achieved also by organizational and 
legislative measures.303

the Brazilian city of curitiba304 finances its 
“Garbage purchase program” from what they 
would anyway have to spend on garbage 
collection in poorer neighborhoods where 
normal collection would be almost impossible. 
small trucks come to more than a hundred places 
where squatters live, and ring their bells. tens 
of thousands of inhabitants305 fetch bags with 
garbage and exchange them for food. for 60 kg 
of garbage they obtain enough vouchers for one 
person to get food for one month (Hawken, lovins 
and lovins, 2003).

considering the possibilities offered by 21st 

century technologies, this system may seem 
demeaning, but it might prove a good example 
worth following in large cities of the developing 
countries.

With respect to legislative measures, Germany 
was the first to introduce the concept of “extended 
product liability”, also referred to as liability for a 
product “from the cradle to the grave”. as a result, 
the recycling of packaging in Germany increased 
from 12% in 1992 to 86% in 1997 (Hawken, lovins 
and lovins, 2003).

this German example is very important, because 
it can still be witnessed today (especially in the 

developing countries) that a growing standard of 
living (and the ever growing populations) brings 
about an increase in both resource consumption 
and waste production. amory and Hunter lovins, 
and paul Hawken claim that a large portion of 
industrial and some food product packaging 
could be reduced by 20–50%. for example the 
consumption of wood-pulp (packaging material) is 
strongly correlated with general well-being, which 
might have serious impacts on woods if the curve 
capturing the growth of well-being and the curve 
of material and energy resource consumption 
cannot be globally “detached”.
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2.8.6.3 energy
Photo 88: Giant Sequoia – the largest living 
organism on Earth (Sequoia National Park, 
USA)	(source:	the	author)

Fig. 62: Number of people without electri-
city (millions, 2004) (adapted	from	UNDP	
2007/8)

Each year in the second half of the 
20th century saw an increase in energy 
consumption of 3–4% which means that 
the consumption doubled every 20 years. 
The consumption of electricity doubled in 
fact every decade. 

the functioning of human society is conditioned 
by the availability of energy. Due to their 
photosynthetic capabilities plants can exploit 
incoming solar radiation and convert it into organic 
matter. therefore plants may be considered 
producers and all consumers including humans 
depend on them in the food chain.

throughout their existence, people have 
primarily used energy from biomass, i.e. energy 
acquired in the process of photosynthesis. only 
over the past few centuries (mainly the past two) 
have we learnt to exploit the energy of fossil 
fuels on a large scale. fossil fuels (coal, oil, gas) 
formed from dead plants in anaerobic conditions 
over the period from the paleozoic to the tertiary 
era. today´s developed countries have built their 
industrialization, and scientific and technological 
progress on them.

fossil fuels originated in a period stretching 
over tens to hundreds of millions of years, but 
should the current trends continue unchanged, 
this “canned energy” will be almost exhausted 

in the 21st century. that is over three centuries 
of industrial development which, moreover, has 
taken place so far only in countries where not even 
a half of the world´s population live. 

in the period since World War ii, people have 
consumed more energy and material resources 
than they did throughout their whole history 
before it! each year in the second half of the 20th 

century saw an increase in energy consumption of 
3–4% which means that the consumption doubled 
every 20 years. the consumption of electricity 
doubled in fact every decade. in spite of that, 2.4 
billion people still do not have electric current 
available in their homes.

even more conspicuous is the increase of energy 
consumption per person. the daily consumption of 
an individual of the genus Homo living one million 
years ago (Homo habilis, later on Homo erectus) 
was around 8,000 kJ. Developments in agriculture 
increased this consumption over the period before 
christ to 50,000 kJ. in the middle ages, around 
1400 aD, daily consumption grew to 110,000 kJ 
due to trade and transport. at the end of the 19th 
century, it was already 300,000 kJ, and over the 20th 

century, daily energy consumption went up to one 
million kJ (Jeníček and foltýn, 2003).

at present, global energy consumption is 
satisfied from six primary sources: crude oil 
and oil products have a 44% share, natural gas 
provides 26%, coal 25%, hydroelectric power 
plants generate 2.5%, nuclear power plants 
2.4%, and other renewable resources supply 
0.2%. the list, however, does not include a very 
significant non-commercial source, firewood 
and what remains after harvesting crops, which 
provide a fair amount of energy for heating and 
cooking. this source accounts for approximately 
one third of total energy consumption in africa, 
asia, and latin america. in the poorest countries 
(e.g. ethiopia, nepal) it supplies 80%–90% of total 
energy consumption.

according to current estimates, people have 
approximately an additional 1,000 billion tons of 
coal at their disposal, 1,000 billion barrels of crude 
oil, and more than 150,000 billion m3 of natural 
gas. another commercial fuel is deposited in the 
form of some 3 million tons of uranium.

today, we annually consume about 0.5% of total 
coal reserves, 1.6% of natural gas reserves, 3% of 
crude oil reserves, and 2% of uranium reserves. 
if the current trends continue, crude oil will be 
depleted in approximately 30 years, uranium in 
50 years, natural gas in 70 years, and coal in 200 
years (mezřický, 2005).

on one hand, there is positive progress in 
technological advancement in the developed 
countries which brings higher energy efficiency.
these countries today use 33% less energy per 
GDp unit compared with the beginning of the first 
oil crisis in 1973. on the other hand, more energy 
required by the industrializing countries will lead 
to increasing energy demands. this concerns 
primarily china and india where one third of the 
global population lives. Quite close behind them 
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Fig. 63: Global specific energy demand 
evolving in the long term (adapted	from	
Moldan,	2009)
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there are many other ambitious players – mexico, 
Brazil, argentina, venezuela, indonesia, malaysia, 
the republic of south africa, nigeria, and more.

according to the international energy outlook 
(us Department of energy, 2007), global energy 
consumption will increase between 2004 and 2030 
by 57%. Global daily consumption of oil and other 
liquid fuels will grow from 83 million barrels of oil 
equivalent in 2004 to 118 million barrels in 2040.

current predictions indicate that in the period 
up to 2030, the global consumption of coal will 
increase by 2.2% each year. compared with 2004, 
global consumption of fossil fuels will be 81% 
higher unless we are able to introduce energy 
generation from renewable resources on a mass 

scale. according to the predictions “sustainable 
Growth scenario” published by shell oil, the 
consumption of fossil fuels will triple from its 
present level over the next 50 years (Glenn, 
Gordon, 2007).

it is probable that one of the priorities in the 
energy sector will be to develop technologies for 
the bulk collection, storage, and possibly reuse of 
carbon compounds released in burning fossil fuels. 
it will also be necessary to make these technologies 
widely accessible for the developing countries as 
well. otherwise there will be no escape from the 
catastrophic consequences brought by climate 
change which results from burning coal and other 
fossil fuels.

2.8.6.3.1 fossil fuels

In the period up to 2030, the global 
consumption of coal will increase by 2.2% 
each year. Compared with 2004, global 
consumption of fossil fuels will be 81% 
higher unless we are able to introduce 
energy generation from renewable 
resources on a mass scale.

the exploitation of fossil fuels enabled the 
industrial revolution to take place in many 
countries and brought an unprecedented rise 
in the standard of living. over the past 60 years, 
energy consumption per person per year has 
increased by a factor of sixteen in the developed 
countries.

a manual worker produces energy which 
is equivalent to one fifth of a horsepower. 
nevertheless, we consume many times more 
energy precisely because of our exploitation of 
fossil fuels and other energy resources. at present, 
the average energy consumption per inhabitant 
of this planet is equal to the immediate energy 
needs of approximately twenty people. in the most 
developed economies with the highest energy 
consumption, the number of virtual energy slaves 
per inhabitant is somewhere around 150 (cílek and 
kašík, 2007).

economic growth and the development of 
society have been based on cheap and available 
energy resources represented for a long time 
by fossil fuels. today, energy consumption per 
inhabitant is 50–100 times higher in the developed 
countries compared with the developing countries. 
the seven largest economies of the oecD consume 
55% of global fossil fuel production (Jeníček, 
foltýn, 2003).

immense “energy guzzlers” in the developed 
countries are transport, housing, and the nature 
of urban development. for instance, los angeles, 
Detroit, and phoenix in the united states have low 
population density, but high energy consumption 
per inhabitant which reaches 5–6 times the 
amount consumed in cities like Hong kong, tokyo, 
or paris.

The story of oil
the most closely monitored fossil fuel which is also 
highest in demand is crude oil. as the key energy 

Unprecedented financial transfer is streng-
thening nondemocratic actors and trends 
in many oil-producing countries. It‘s giving 
power to leaders who have not earned it 
by actually building their economies or 
educating their people.

Thomas	Friedman
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source of the present day it deserves a more 
detailed examination.

crude oil is a liquid mixture of solid, liquid, and 
gas hydrocarbons of natural origin. it formed over 
time some 2–3 kilometers deep beneath the earth‘s 
surface in an environment of high temperatures, 
microorganisms, and other substances. oil is 
dispersed in rock as small droplets. it is usually 
mixed with water and forms a water emulsion, 
it penetrates into pores in grains of quartz and 
limestone, or it forms thin films on mineral grains.

Photo 89: Houston – a great “energy guzzler” 
(source:	the	author)

Infobox: trends in oil extraction and oil prices in the second half of the 20th 
century
In the early 1960s, the center of oil extraction shifted to young Arab countries which did not have much experience 
in political economy. In January 1961, the Organization of Petroleum Exporting Countries (OPEC) was founded. Its 
founders were Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela. Later on, Qatar, Indonesia, Libya, the United Arab 
Emirates, Algeria, Nigeria, Ecuador, and Gabon joined.

At a meeting in Vienna in September and October 1973 a decision was made to increase oil prices by 70% in an 
attempt to punish the US and European countries for supporting Israel during the Yom Kippur War in October 1973. 
In December of that year, the Teheran decision once again increased prices and imposed an oil embargo against the 
US and the Netherlands. 

In 1980, the price of oil stabilized for a long time at US $30 per barrel. A new rise in the price of oil took place in 
2005 when it reached US $80 per barrel, later on, however, the price dropped to approximately US $60 per barrel. Oil 
prices peaked at the record-breaking level of US $145 per barrel in 2008, nevertheless, by the end of the year prices 
had gone down to US $35–40. The 2009 price trends were similar, and at present oil prices are fluctuating around 
US $115 per barrel.

As can be seen, prices fluctuate greatly. The extreme swings of 2008 are probably connected with the depreciation 
of the dollar, but primarily with the global financial crisis and the onset of economic recession.

Various studies reach various conclusions, but the prevailing opinion is that in the near future oil prices will 
significantly increase, perhaps by as much as 200% (Cílek and Kašík, 2007).

an oilfield functions like a sponge which under 
suitable conditions soaks up hydrocarbons. the 
porosity of common sandstone is about 22% by 
volume. in some kinds of limestone and dolomite, 
their porosity reaches up to 30% by volume. By 
contrast, the porosity of granite is less than 0.5% 
by volume. this explains why nearly two thirds of 
oilfields are located in sandstone (usa, the north 
sea), and one third in limestone and dolomite (the 
near east).

306	 The	exploration	of	potential	oil	fields	in	the	deep	sea	is	extremely	expensive.	A	deep-sea	well	projected	by	Chevron	in	the	Gulf	of	Mexico	will	cost	about	USD	3.5	
billion.

307	 Three	categories	of	oil	reserves	are	distinguished;	proven	reserves	which	exist	with	a	probability	of	90%,	probable	reserves	with	a	probability	of	50%,	and	possible	
reserves	having	a	probability	of	10%.	
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there are approximately 900 large sedimentary 
basins around the world; some 600 of them 
may contain oil. of these, 160 are economically 
productive, and an additional 240 have at least 
been initially surveyed. some 200 remaining basins 
are located under the sea, their exploration is 
expensive, and the odds that a large, commercially 
attractive field will be found are several times 
smaller than in case of land basins.306 the global 
average rate of exploitability is around 35%, 
seldom less than 20% and never more than 45%. 
(cílek and kašík, 2007)

What are the current oil reserves? no one 
knows exactly. the volume of available global oil 
reserves may be roughly estimated at 0.95–2.2 
trillion (thousand billion) barrels. it is quite likely 
that both oil extracting companies and individual 

states overestimate oil reserves, the former in 
order to strengthen their market position and 
obtain favorable bank loans, the latter to improve 
their prestige (i.e. to enhance their importance in 
international politics). 

at the end of the 1980s, the eleven opec 
member states started to assign oil production 
quotas based on the volume of their proven 
reserves. in fact, six countries increased overnight 
their volume of proven reserves by 42–197% 
without announcing the discovery of any new 
field at that time. With this administrative act the 
world “gained” 287 billion barrels of oil reserves. 
some sources claim that kuwait has only half of the 
reserves it quotes. pessimists assume that some 
fields in the caspian region are overestimated by 
a factor of up to five. (cílek and kašík, 2007)

in their book nejistý plamen (uncertain flame), 
václav cílek and martin kašík present four 
scenarios of oil reserve trends in the near future.
– pessimistic scenario – proven307 global reserves 

are 1,000 billion barrels of oil. at the current 
consumption of approximately 84 million 
barrels per day, which is 30 billion barrels per 
year, the reserves will dry up in 33 years, but 
problems will set in much earlier, because 
the demand is growing and it will be difficult 
to maintain production at a level which will 
satisfy it.

– realistic scenario – available global reserves 
are 2,000–2,200 billion barrels of oil which will 
last for 66 years at the current consumption 
level. the term available reserves covers proven 
reserves and a realistic fraction of probable, 
possible, and up to now undiscovered 
reserves. in fact, oil consumption is growing at 
such a rate that oil will be depleted in some 40 

years even according to this realistic estimate. 
moreover, in less than a decade, there will 
be apparent signs of panic and of economic, 
political, or military conflicts over diminishing 
reserves.

– optimistic scenario – available reserves are 
2,200 billion barrels of oil, but since one third 
of sedimentary basins have not been explored 
at all yet, and since a portion of the remaining 
basins have not been explored thoroughly, we 
can suppose that additional proven reserves 
will amount to around 2,600 billion barrels of 
oil in total which should last for 50–70 years. 
total volume of oil consumed over the past 
century is approximately 800 billion barrels.

– super optimistic scenario – in addition to the 
2,600 billion barrels of oil, there will be a further 
billion barrels in unconventional sources such 
as oil sands in canada and venezuela.

What are the current oil reserves? No one 
knows exactly. 

Fig. 64: Depletion of world’s oil supply	(adap-
ted	from	Barney,	Blewett,	Barney,	1993)
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Pessimists assume that some fields in the 
Caspian region are overestimated by a 
factor of up to five. 
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Infobox: Peak oil and eRoeI
Peak oil is the point in time when oil extraction (in an oilfield, a state, or globally) reaches its maximum, after which 
oil production enters the phase of a decrease leading to final depletion. It does not mean that oil will be depleted 
suddenly after peak oil, but its extraction will go down bringing about a significant increase in its price. 

Oil reserves on Earth are limited and exhaustible. What is worse, there is no other source of energy with characte-
ristics as convenient as those of oil. Peak oil may therefore become a turning point in the history of our civilization.

Out of the 65 major oil producers, more than 50 have already passed peak oil – the United States308, Kuwait, Norway, 
Great Britain, Russia, Mexico, Venezuela, China, India, Australia, Qatar, Oman, Libya, and others. The majority of peak 
oil proponents believe that it will globally occur by 2015. The most optimistic estimates are 2035.

ERoEI (Energy Return on Energy Invested) is a benchmark of energy gained, in other words it is the ratio between 
energy acquired and energy invested.

The overall energy investments to energy acquisition must be lower than the energy produced in a given process, 
otherwise this effort would be pointless. The energy returns of major energy resources are as follows:
– Oil in the initial stages of its extraction: 100
– Oil in Texas around 1930: 60
– Oil in the Near East: 30
– Remaining oil: 10–35
– Natural gas: 20
– High-quality coal: 10–20
– Low-quality coal: 4–10
– Hydroelectric power plants: 10–40
– Wind energy: 5–10
– Solar energy: 2–5
– Nuclear energy: 4–5
– Oil sands: max. 3
– Bituminous slate: max. 1.5
– Biofuels (in Europe): 0.9–4
The first glance reveals the extraordinary position occupied by oil among other energy sources. When the consequen-
ces of peak oil take full effect, cheap, easily accessible energy will be history. The relative balance between energy 
supply and demand based on a sufficient amount of affordable and readily available energy will give way to an era of 
permanent imbalance between supply and demand in which prices and the value of money will cease to fulfill their 
monitory and regulatory functions. The prices of energy, and especially of oil, will pass through a chaotic period 
typical of chronic disorders in supply. (Cílek and Kašík, 2007, and Kašík, 2007)

Fig. 65: The use of fossil fuels throughout 
history	(adapted	from	Radermacher,	2004)
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Peak oil is the point in time when oil 
extraction reaches its maximum, after 
which oil production enters the phase of 
a decrease leading to final depletion.

When the consequences of peak oil take 
full effect, cheap, easily accessible energy 
will be history.

There is in fact a related, potentially 
enormous source of energy called natural 
gas hydrate which is actually a type of ice.

Gas
natural gas accounts for approximately 23% of 
global energy consumption. Deposits of natural 
gas on earth are located unevenly and usually far 
from most of the consumers. russia has one third 
of total natural gas reserves and the states of the 
persian Gulf control roughly the same volume.

there is in fact a related, potentially enormous 
source of energy called natural gas hydrate which 
is actually a type of ice. natural gas escaping 
from the depths of the earth mixes under specific 
conditions (low temperatures, high pressure) 
with water under the sea floor and forms natural 
gas hydrate. once gas is “freed” from the ice, it 
can be collected in tanks and routed in gas lines 
just like ordinary natural gas. extraction from the 
deposits of hydrates yields the same gas as we use 
today. the only products of burning natural gas 
are carbon dioxide, water, and a small amount of 
nitrogen oxides.

natural gas hydrate is located in coastal regions 
near major consumer countries. at the current 
level of consumption, these reserves could last 
for approximately one thousand years.
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to release the gas, the ice must first melt. that 
can be achieved in three ways: by increasing the 
temperature, decreasing the pressure, or applying 
chemicals. although hydrate fields are large in 
some places, they are quite diluted. (Jeníček and 
foltýn, 2003)

Coal
coal provides one quarter of the global energy 
balance. the largest deposits are located in the 
united states and china. the major problem with 
coal is that burning it produces carbon dioxide, i.e. 
a greenhouse gas. in addition, brown coal contains 
sulfur. When burning (oxidizing), it produces sulfur 
dioxide, the source of acid rain.

if we wanted to solve the problem of co2 
emissions by replacing fossil fuels with nuclear 
power plants, we would have to build 2,000 new 
facilities, which means two or three per week over 
the next 15 years. (Glenn, Gordon, 2007)

the united states is currently developing 
technologies which could reduce co2 emissions 
from the exploitation of coal perhaps to zero. in 

308	 Marion	King	Hubbert,	an	American	geologist,	predicted	as	early	as	1956	that	oil	production	in	the	continental	part	of	the	United	States	would	reach	its	peak	in	
1970	after	which	it	would	start	decreasing.	In	the	1950s	this	prediction	seemed	very	unlikely,	but	it	proved	correct.	Oil	production	in	the	US	reached	peak	oil	in	
1970	when	3.39	billion	barrels	of	oil	were	extracted,	while	in	2005	it	was	only	1.31	billion	barrels.

309	 Hydrogen	is	produced	from	natural	gas	or	from	methanol	in	a	process	known	as	reforming	in	which	hydrocarbons	are	converted	under	higher	temperature	and	
pressure	into	different	hydrocarbons	and	hydrogen.

310	 For	instance	adapting	the	present	gas	stations	to	offer	hydrogen	would	be	very	expensive	and	organizationally	challenging.
311	 France	with	the	most	developed	nuclear	program,	generates	80%	of	electricity	from	this	resource.
312	 Since	1954	when	the	first	electricity	generating	reactor	was	put	into	operation,	111	reactors	with	a	total	generating	capacity	of	36,000	MW	have	been	decommis-

sioned	(Cílek	and	Kašík,	2007).

this process, coal is first gasified and electricity is 
subsequently generated from hydrogen. carbon 
oxides are “driven out” and then deposited, 
possibly in underground reservoirs (that is, they 
would not escape into the atmosphere as they do 
now). the process is called carbon sequestration.

this issue is investigated by the carbon 
sequestration leadership forum (http://www.
cslforum.org), in which many countries participate: 
australia, Brazil, canada, china, columbia, 
france, Germany, india, italy, Japan, mexico, the 
netherlands, norway, russia, Great Britain, the 
united states, the republic of south africa, and 
the european commission. the forum establishes 
a framework for international cooperation in 
research and development in the fields of the 
sequestration, trapping, transportation, and 
storage of carbon produced when burning fossil 
fuels. the goal is to trap carbon dioxide before it 
gets to the atmosphere and store it subsequently 
in convenient geological formations including 
depleted oil and gas fields.

2.8.6.3.2 hydrogen as a fuel

If we wanted to solve the problem of CO2 
emissions by replacing fossil fuels with 
nuclear power plants, we would have to 
build 2,000 new facilities, which means 
two or three per week over the next 15 
years.

Hydrogen is not an energy source, but an energy 
carrier. as václav cílek and martin kašík (2007) 
point out, hydrogen must first be produced to 
be employed in any technological or energy 
process. Hydrogen is most easily produced by 
the decomposition of natural gas309 or by the 
electrolytic splitting of water.

the transition to hydrogen fuels might 
nevertheless prove too expensive310 and it is 
also quite likely too late for it to prevent climate 
change.

the cost of its production and technological 
issues connected with its compression may result 
in the commercial usage of hydrogen becoming 
competitive with conventional natural gas in 
twenty or more years.

in the future, solar radiation could become a 
cheap source of hydrogen. molecules of water 
would be split into hydrogen and oxygen. 

Hydrogen would be transported from production 
sites (e.g. desert regions where solar panels could 
be stationed on large areas) to its destinations 
by “hydrogen lines” (similar to gas lines) where it 
would react with atmospheric oxygen. this would 
again yield water, but also release energy. energy 
is transmitted here chemically in which (unlike in 
electricity transmission) there are no losses.

an unexpected impulse for hydrogen 
production may come from biotechnologies. 
there is a naturally occurring bacterium 
carboxydothermus hydrogenoformans which can 
produce hydrogen by the reaction of water with 
carbon monoxide. if we were able to imitate this 
bacterium or employ its capabilities in industrial 
processes, we would obtain a sustainable source of 
hydrogen production (http://www.physorg.com/
news8680.html).

2.8.6.3.3 nuclear energy

An unexpected impulse for hydrogen 
p r o d u c t i o n  m a y  c o m e  f r o m 
biotechnologies. There is a naturally 
occurring bacterium Carboxydothermus 
hydrogenoformans which can produce 
hydrogen by the reaction of water with 
carbon monoxide.

nuclear energy is a very important, but currently 
also the most controversial energy source. it is used 
exclusively to generate electricity with global share 
of approximately 17%311 (cílek and kašík, 2007).

today, there are 440 nuclear reactors in 
operation around the world, of which more than 

80% are more than 15 years old. their average 
operational life is 40 years and average output is 
1,000 mW. over the next 10–15 years, 300 reactors 
should be decommissioned312, while some 30 
new nuclear power plants are presently under 
construction.

Today, there are 440 nuclear reactors in 
operation around the world, of which 
more than 80% are more than 15 years 
old.
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With fossil fuels becoming less accessible and 
therefore also more expensive, nuclear power 
engineering may undergo a revival.313 since the 
beginning of the 1970s when the first report to 
the club of rome, “the limits to Growth”, exposed 
the unsustainable rate of raw material exploitation, 
the development of efficient technologies, energy 
savings, and renewable resources has not received 
sufficient attention. today, we are under great 
pressure of time. as a result, both the developed 
and the developing countries will tend to find a 
solution in nuclear programs.314

nuclear energy has several advantages. above 
all, it does not produce carbon dioxide which is a 
greenhouse gas. on the other hand, a lot of waste 
heat is generated and released in the form of water 
vapor which also causes the greenhouse effect.

at the current consumption of 64,000 tons of 
uranium per year, fuel reserves would last for 200 
years. if the installed output triples due to the 
expected revival of nuclear power engineering, 
the reserves will cover only about 70 years. 315

nuclear energy also suffers from a number of 
disadvantages and hazards.
1. safety hazards. today, both the technological 

level and safety standards are high, but 
human errors can never be fully eliminated. 
as a student i was taught that there was only 
one cause which could trigger a major reactor 
accident – when it is hit by an asteroid. the 
chernobyl nuclear disaster in april 1986 as well 
as the fukushima Daiichi nuclear accident in 
march 2011 convinced us that it was not true. 
Human carelessness, as well as evil intent (risks 
connected with military conflicts or terrorist 
attacks) pose a small, yet real safety hazard.

2. Disposal of spent fuel. a satisfactory solution 
to this issue has not been found anywhere 
in the world yet. an open fuel cycle (used 
by all present-day nuclear power plants) 
assumes that spent fuel is disposed of in 
repositories located deep underground. the 
period for which radioactive waste poses a 

potential risk (i.e. the level of radioactivity is 
too high to release it into the environment) 
is approximately one million years. this 
means that satisfying our present energy 
demands creates a burden for the next 40,000 
generations! finding a convenient site for 
a permanent nuclear waste repository is 
a model example of the nimBy (not in my 
backyard) syndrome. in the czech republic, 
more than one half of its inhabitants approve 
of nuclear energy; nevertheless, when it comes 
to disposal of spent fuel, there is not a single 
community which would voluntarily give 
consent to the construction of a permanent 
repository in its district.

3. conserving energy-intensive methods of 
production and consumption. When nuclear 
energy is proclaimed a priority, it leads 
logically to a slow-down in the development 
and expansion of renewable energy resources 
as well as to lower savings. industry with large 
energy consumption demands is “conserved” 
with insufficient pressure on the introduction 
of efficient and energy-saving technologies. 
since the temelin nuclear power plant was 
commissioned, the czech republic has been 
exporting in the long term one quarter to one 
third of its electricity abroad. thus, the czech 
republic becomes what might be called a 
“semi-periphery” of the more developed 
members of the european union, because it 
lends its territory to energy generation and the 
manufacturing of energy-intensive products 
which puts a load on the environment.

according to me, the three above described 
disadvantages are the most serious risks 
connected with the development of nuclear power 
engineering. in addition, there are a number of 
other, slightly less serious factors:
4. the extraction of uranium has a negative 

impact on the environment, especially when 
done by leaching with acids.

5. fuel production is expensive (accounting for 
about 15% of electricity generation costs), 
but most importantly, it creates supplier 
dependence. the czech republic for example 
is completely dependent on russia.

6. the construction of a nuclear power plant 
takes a long time. if everything proceeds 
without any problems, the preparatory and 
licensing process usually takes 7 years, and 
construction itself takes 5 years (but more 
often than not longer). throughout this period, 
large funds are frozen, or “molded in concrete” 
at the construction site, and cannot be used 
anywhere else. 

7. construction costs of a nuclear power plant 
are high. compared with coal power plants, 
investment costs are double or quadruple 
compared with gas-steam power plants. the 
construction of the temelin nuclear power 
plant with an output of 2,000 mW cost cZk 
100 billion (us $2.63 billion as of 2000).

8. the high costs connected with the safe 
decommissioning of a nuclear power plant 
including the disposal of spent fuel in the 

Photo 90: Nuclear power plant near Cape 
Town (the Republic of South Africa)	(source:	
the	author)

Human carelessness, as well as evil intent 
pose a small, yet real safety hazard.

The Czech Republic has been exporting 
in the long term one quarter to one third 
of its electricity abroad. Thus, the Czech 
Republic becomes what might be called a 
“semi-periphery” of the more developed 
members of the European Union.
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long term. these concerns are not cheap; 
the expenditures are comparable with 
construction costs. the operators of nuclear 
power plants must therefore establish a special 
fund and accumulate resources throughout 
operation to provide for the decommissioning. 

9. the life of a nuclear power plant. today, life is 
planned at 40 years. it is however expected 
that ii. generation nuclear power plants will 
have their life extended to 60, or perhaps up 
to 80 years (i. generation power plants have 
already been shut down or they are at the final 
stages of operation).

10. impact on the environment. apart from the 
problems with spent fuel disposal, a nuclear 
power plant generates large amounts of 
waste heat affecting the microclimate and 
mesoclimate. it requires a rich source of water 
for cooling. also, a nuclear power plant is not 
of high aesthetic value in the landscape.

11. it is a centralized energy source from 
which electricity has to be transferred over 
large distances leading to energy losses in 
transmission.

12. a by-product of the present-day reactors is 
plutonium – the most toxic chemical element 
on earth which is used for the production of 
nuclear weapons.

finally, we should mention a potentially 
inexhaustible source of energy – thermonuclear 
fusion. this process occurs in the sun or in an 
H-bomb explosion. nuclear fusion (or synthesis) is 
a physical process in which the nuclei of hydrogen 
atoms combine and form helium while releasing 
large amounts of energy. the problem is that we 
are not able to manage this process and control 
its run. fusion takes place under extremely high 
temperatures and there is no material resistant to 
such temperatures (and thus suitable for building 
a reactor). nuclear fusion could be perhaps 

performed in a strong electromagnetic field; 
nevertheless this process has been demonstrated 
in experimental conditions for a tiny fraction 
of a second only. at present, research into 
thermonuclear fusion has made the most progress 
in the european union.

thermonuclear fusion uses heavy hydrogen 
(deuterium) as a fuel. it can be relatively easily 
obtained from water. even heavier hydrogen 
(tritium) can be produced from lithium which 
occurs in sea water and also in rocks on land. in 
nuclear fusion, 600 kg of this fuel alone would 
generate energy equivalent to the annual 
consumption of the czech republic. moreover, 
no radioactive waste would be produced (Jeníček 
and foltýn, 2003).

nevertheless, we should not be too optimistic 
about nuclear fusion. the technology to manage 
this process may be available in 30 or 50 years, but 
possibly never. We do not know yet, and therefore 
we should not rely on this resource.316

313	 There	is	one	additional	factor	which	can	contribute	to	a	profound	increase	in	energy	demands	and	which	is	rarely	discussed.	A	resource	exhibiting	regional	
shortages,	but	at	the	same	time	of	absolutely	vital	importance	is	water.	It	is	possible	that	large	amounts	of	energy	(specifically	electricity)	will	be	used	in	the	future	
for	sea	(or	brackish)	water	desalination.

314	 Even	at	the	beginning	of	the	21st	century	many	critics	of	nuclear	power	engineering	believed	that	the	trend	would	be	rather	the	opposite,	i.e.	a	decline	in	this	
source	of	energy.	“The	world’s	slowest-growing	energy	source	is	nuclear	power—under	1	percent	in	1996,	with	no	prospect	of	improvement.	Its	global	capacity	
in	2000	will	be	a	tenth,	and	orders	for	new	plants	are	now	a	hundredth,	of	the	lowest	official	forecasts	made	a	quarter	century	ago.	America’s	civilian	nuclear	tech-
nology	cost	a	total	of	a	trillion	federal	dollars	yet	delivers	less	energy	than	wood.	It	is	dying	of	an	incurable	attack	of	market	forces.	The	Economist	says	of	nuclear	
power	plants	that	‘not	one,	anywhere	in	the	world,	makes	commercial	sense’.	…	Worldwide,	90-odd	nuclear	plants	have	already	retired	after	serving	fewer	than	
seventeen	years”	(Hawken,	Lovins	and	Lovins,	2003).

315	 Nuclear	fission	can	provide	3,000,000	times	more	energy	per	mass	unit	than	burning	fossil	fuels.	Nevertheless,	natural	reserves	cannot	be	fully	utilized	in	the	
current	light-water	reactors.	To	achieve	this	fast	reactors	are	needed	(also	known	as	“breeder	reactors”,	because	their	operation	produces	more	plutonium	than	they	
consume).	Fast	reactors	should	enable	the	complete	utilization	of	the	energy	contained	in	uranium	(today´s	reactors	are	able	to	exploit	approximately	1%	of	this	
energy).	This	would	lead	to	a	significant	reduction	in	the	volume	of	spent	fuel,	its	radioactivity,	and	its	heat	load.	If	fast	reactors	(which	are	the	core	elements	of	
the	fourth	generation	nuclear	power	plants	with	a	closed	fuel	cycle)	are	introduced	sometime	between	2030	and	2050	as	some	present	(perhaps	too	optimistic)	
voices	predict,	known	fuel	reserves	will	be	sufficient	at	today´s	consumption	level	for	more	than	3,000	years.	The	development	of	this	new	type	of	nuclear	power	
plant	is	nevertheless	complicated	by	the	low	prospect	of	mass	production	(only	several	dozen	units	are	expected	to	be	deployed	in	the	countries	which	have	or	
will	have	the	most	advanced	technology),	high	unit	cost,	long	development	time	(20–30	years),	and	the	risk	that	the	developed	type	will	fail	on	the	market.	
(Independent	expert	panel	established	by	the	government	of	the	Czech	Republic,	2008).

316	 In	fact,	there	have	been	predictions	since	the	beginning	of	the	1960s	saying	that	nuclear	fusion	will	be	utilized	in	10–40	years.

Fig. 66: Trends in public opinion in the US 
supporting the construction of new nuclear 
power plants	(adapted	from	Turk,	1989)
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The high costs connected with the safe 
decommissioning of a nuclear power plant 
are comparable with construction costs. 

A by-product of the present-day reactors 
is plutonium – the most toxic chemical 
element on Earth.
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2.8.6.3.4 Renewable Resources
technologies. compared with 2005, it is a 46% 
increase. in 2006, 4,093 patents were filed in the 
united states alone concerning clean technologies 
(primarily in the field of solar energy and biofuel 
exploitation). 

the market for renewable resources has been 
expanding dramatically. its turnover in 2006 
was us $38 billion which is a 26% year-on-year 
increase. 

today, renewable energy is the fastest growing 
energy resource in europe. in this respect, 
Denmark is often mentioned as an example worth 
following. there, wind energy provides for 20% of 
electricity consumption with a predicted rise to 
50% by 2025.318

california (the world´s seventh largest economy 
if it hypothetically became independent of the 
united states) generates 9% of its electricity from 
renewable resources (excluding energy from water 
sources) (Glenn, Gordon, florescu, 2009).

the exploitation of wind energy grows by 26% 
per year, installations using solar (photovoltaic) 
cells by 30% per year. the cost of solar cells 
decreased from the early 1970s to the end of 
the century by 95% (Hawken, lovins and lovins, 
2003) and the first decade of the 21st century saw 
a further reduction of approximately 75% due to 
savings from mass production employing already 
well-established technologies.

However, it should also be mentioned that 
global energy consumption is growing, and 
therefore there might be no significant increase 
in the share of renewable resources in the near 
future. Without a radical change (linked to a 
change in political priorities), the share of energy 
generated from fossil fuels will still be about 80% 

It is not their availability (there are enough 
of them) that limits renewable resources, 
nor their reliability (it can be solved), it 
is their cost. In fact, one kilowatt-hour 
generated from wind costs less than a tenth 
of what it cost in the late 1980s. In fact, 
the commercial price of solar photovoltaic 
modules has dropped from thirty-two 
dollars per Watt of installed output in 
1979 to three dollars in 2006. When the 
production of solar panels doubles, their 
prices are reduced by 18 percent.

Martin	Mikeska317

It’s not so much about having a new idea 
as stopping having an old idea.

Edwin	Land

Fig. 67: Global energy consumption in 2005 
against the potential of renewable resources 
exploited with current technologies (adapted	
from	WorldWatch	Institute,	2009)
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The cost of solar cells decreased from 
the early 1970s to the end of the century 
by 95% and the first decade of the 
21st century saw a further reduction of 
approximately 75%.

all renewable resources except for geothermal 
energy (which strictly speaking is not a renewable 
resource) have their origin in the energy of solar 
radiation.thermonuclear fusion should continue 
in the sun for some five billion years which renders 
this resource inexhaustible from the perspective 
of both human lifetime and even the history of 
mankind. 

every second the sun radiates energy of about 
3.8x1019 mJ (megajoules), which equals the output 
of 1016 (or ten million billion) nuclear power plants. 
the earth receives only one ten billionth of this 
energy which is nevertheless still the equivalent 
of one million nuclear power plants.

the problem is that solar energy is not 
concentrated enough. on earth, one square 
meter receives approximately the same amount 
of energy from the sun per year as that contained 
in less than 20 liters of oil (cílek and kašík, 2007).

renewable resources today cover 13% of the 
total energy consumption in the world. the most 
abundant renewable resource is biomass which is 
primarily used for heating. the share of renewable 
resources in electricity generation is 18% (Glenn, 
Gordon, 2007).

although the share of renewable resources on 
energy generation is relatively low, increasing 
the prices of fossil fuels together with a rising 
awareness of the risks connected with releasing 
greenhouse gases may lead to a significant growth 
in investment in the research and development 
of nanotechnologies which in turn will bring the 
higher efficiency and lower costs of renewable 
resource exploitation. 

more than 70 billion dollars was invested in 2006 
in renewable resources and low carbon emission 
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resulting in a 60% increase in co2 emissions (using 
current technologies) compared with the present-
day levels.

Solar energy
this renewable resource offers a great opportunity 
for developing countries with a high intensity of 
solar radiation. so far, solar power engineering 
has been working well on a small, local scale. it 
does not require investment in a power grid and 
due to short distance transmission there are only 
minimal losses. 

Solar thermal systems
solar thermal systems are used mainly for water 
heating. they collect heat utilizing the greenhouse 
effect principle. solar thermal systems can also 
be employed for electricity generation. an array 
of mirrors may focus solar radiation in one place 
where water heats to boiling point. the steam then 
drives a turbine which generates electricity.

Photovoltaic systems
these systems utilize the photovoltaic effect 
which allows direct conversion of solar energy 
into electric energy. the basic units of photovoltaic 
panels are silicon cells, i.e. semiconductors capable 
of converting incoming photons directly into 
electricity. such panels are able to transform 
approximately 15% of solar radiation into electrical 
energy.

at present, first generation cells (flat silicon 
plates) are being substituted in commercial use 
by second generation thin-film cells based on 
tiny layers or films (independent expert panel 
established by the government of the czech 
republic, 2008). these thin-film cells may be in 
the form of flexible photovoltaic sheets which 
may cover building roofs or walls and generate 
electricity.319

replacing the energy obtained from oil with 
electricity from solar panels on a global scale using 
today´s technologies would mean covering 0.5% 
of the land surface with these panels (cílek and 
kašík, 2007).

When the total production of solar panels 
doubles, their cost drops by 18%. manufacturing 
photovoltaic cells has been up to now the most 
rapidly growing branch in the sector of power 
generation technologies (independent expert 
panel established by the government of the czech 
republic, 2008). as of 2004, more than 400,000 
roofs across Japan, Germany, and the united 
states were covered with photovoltaic panels. 
nevertheless, in 2007, photovoltaic panels still 
supplied only some 0.03% of global electricity 
generation. research and development has 
advanced by far the furthest in Germany followed 
by Japan (Glenn, Gordon and florescu, 2009).

Solar satellites
solar satellites in orbit could collect enormous 
quantities of solar energy and convert it into 
electric energy. (the intensity of solar radiation 
in orbit is much higher than on earth´s surface 
because it is not reduced there by clouds and 
atmospheric pollution.) transporting this energy 
to earth in a safe and economically feasible way 
is, however, still problematic.320 research into this 
potential energy resource has been receiving most 
attention in Japan.321

Energy from biomass
While there is a prospect that solar energy could 
become the primary source of electricity, biomass 
may become one of the main resources to replace 
oil, coal, and gas. Biomass may be grown not only 
on land. if we were able to exploit halophytes 
(plants tolerating a higher concentration of salt 
in water) and algae in coastal regions, we could 
produce as many as 190 thousand liters of biofuels 
from one hectare per year. (Glenn, Gordon and 
florescu, 2009)

the most common way of producing energy 
from biomass is burning which, together with 
gasification, is a dry process. Wet processes include 
anaerobic digestion (occurring in the absence of 
air) in which biogas is produced, and fermentation 
producing alcohols used as fuels. another option 
is pressing oils which are processed to obtain 
biodiesel.

317	 Martin	Mikeska	works	for	the	Friends	of	the	Earth	Czech	Republic.	The	motto	quotes	his	article	“Zelená	energie”	(Green	Energy)	published	in	the	magazine	Respekt,	
6/2009,	p.	17.

318	 The	European	Union	has	committed	itself	to	achieving	a	20%	share	of	energy	from	renewable	resources	as	well	as	to	a	20%	reduction	in	energy	consumption	by	
2020.	In	that	year,	the	EU	as	a	whole	should	also	achieve	a	10%	share	of	biofuels	in	overall	fuel	consumption.

319	 The	biggest	producer	of	solar	panels	for	electricity	generation	is	Japan.
320	 Energy	would	be	transmitted	to	Earth	by	means	of	microwave	energy	pulses.	In	the	event	of	an	accident,	such	a	pulse	of	concentrated	energy	could	“burn	down”	a	

large	area,	for	instance	a	city	neighborhood.
321	 Japan	wants	its	first	satellite,	which	would	supply	energy	from	the	Sun	to	the	Earth,	operational	in	orbit	by	2040.	It	is	assumed	that	the	price	of	electricity	genera-

ted	in	this	way	will	be	three	times	higher	compared	with	the	present-day	prices,	but	could	be	reduced	with	further	development	of	this	technology.

Photo 91: One of the first wind farms, Big 
Island, Hawaii	(source:	the	author)
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the fol lowing categories are general ly 
distinguished:
a) agricultural biomass. it is primarily in the 

form of phytomass grown on farmland – 
the biomass of grain crops and oil crops, 
permanent grassland cover (meadows and 
pastures), energy crops planted for that 
purpose, and fast-growing wood species. 
in addition, there are some by-products of 
primary food production on farms (like straw), 
phytomass from landscape management, 
gardens, orchards, hop-fields, and vineyards. 

b) forest biomass. this is the wood mass 
originating from forest land resources.

c) residual biomass. this includes various kinds 
of biomass which originate as by-products 
in processing the primary resources of plant 
or animal biomass (e.g. in the paper and 
cellulose industry, in the timber industry, in 
the food industry, in livestock farm production 
including the excrement of stabled animals, 
and in the separation of communal waste. 
(independent expert panel established by the 
government of the czech republic, 2008.)

Motor biofuels
a special line of biomass use is for the production 
of liquid or gas fuels for vehicle engines. currently 
used first generation biofuels are obtained 
from biomass suitable also for food or fodder 
production (that is, a competition exists between 
these two lines of processing). this category 
includes for instance bioethanol from grain crops, 
sugar beet, sugar cane, corn, starch crops, or the 
waste products of plant processing (fermenting 
and refining). it may also be methyl ester which 
is obtained by the esterification of rapeseed oil 
pressed from rapeseed, or methyl ester of fatty 
acids produced from pressed oil plants (palm oil, 
sunflower oil, etc.). these first generation biofuels 
require large energy inputs.

to produce second generation biofuels, non-
food biomass is used, such as wood species 
(dendromass) including waste from harvesting, 
farm waste (straw, hay, of the waste from corn, 
beet and other plants), energy crops (knotweed, 
sorghum, sorrel, etc.), or biological waste from 
households. Biofuels produced from these 
materials include bioethanol, biodiesel, methanol, 
and others.

compared with the first generation, the energy 
crops of the second generation have a significantly 
higher potential for transformation into biofuels. 
nevertheless, the technological process is more 
complex and challenging. the conversion ratio 
is usually 5:1 (i.e. 5 tons of biomass produces  
1 ton of biofuel). the commercial exploitation 
of second generation biofuels may be expected 
perhaps around 2015 (independent expert panel 
established by the government of the czech 
republic, 2008).

Agroforestry
applying agroforestry seems suitable for rural 
areas of developing countries. in this system, 
farmers participate in planting trees (e.g. acacias) 
around their fields. in doing so they not only get 

biofuel, but trees also help retain water in the 
landscape and play a role in restoring the fertility 
of their soil. it has wider (global) implications, too, 
because deforestation has been proceeding faster 
than forestation on a global scale.

Water energy
Hydroelectric power plants account for 
approximately three percent of global energy 
generation. However, where generating electricity 
is concerned, hydroelectric power plants supply 
about one quarter of the world´s production.

until recently, the most powerful hydroelectric 
power plant was the itaipu Dam on the paraná 
river on the border between Brazil and paraguay 
with an electrical energy generating capacity 
of 12,600 mW (which is approximately six times 
the capacity of the temelin nuclear power 
plant generating 2,000 mW). today, the largest 
hydroelectric plant is in the three Gorges Dam 
in china with an installed capacity of 18,00 mW. 
other major, famous, and from the environmental 
point of view controversial waterworks include, for 
example, the aswan Dam in egypt, and dams in the 
asian part of the former soviet union. in europe 
there is, for instance, the Gabčíkovo Waterworks on 
the Danube downstream of Bratislava, the capital 
of slovakia.

small hydroelectric power plants are usually 
less controversial. for instance on the territory of 
the czech republic there were several thousand 
small hydroelectric power plants in operation 
before World War ii. after the war, in the era of 
communism, these sources of electricity were 
decommissioned and replaced by centralized coal 
(and later on also gas and nuclear) power plants, 
so that only a few dozen hydroelectric power 
plants were still working in the 1970s. after that 
the situation started to get better and smaller 
renewable sources were acknowledged again. the 
installed capacity of hydroelectric power plants in 
the czech republic is now 2,176 mW and there 
are 1,398 of them in operation, but only 8 dams 
have a capacity over 10 mW. (independent expert 
panel established by the government of the czech 
republic, 2008).

Tidal power plants
maritime countries place their hopes in the 
installation of tidal power plants which exploit the 
different levels of the sea during high tide and low 
tide. nevertheless, they have so far been costly and 
therefore almost unexploited commercially. 

the exploitation of sea currents is another 
possibility. there are actually two sources of energy 
which can be utilized: either flowing water (sea 
currents are in fact giant rivers which could drive 
water turbines on anchored floating platforms), or 
different temperatures of water in the sea current 
and in the surrounding ocean (as is the case of the 
warm Gulf stream).

Wind energy
as early as the 17th century Bc, the egyptians 
were able to use wind energy for sailing on the 
sea. nevertheless, wind was first employed for 
electricity generation not before the 19th century 
aD. today, the utilization of wind energy in the 

Hydroelectric power plants account for 
approximately three percent of global 
energy generation.

For instance on the territory of the Czech 
Republic there were several thousand 
small hydroelectric power plants in 
operation before World War II.

Utilization of just 1% of the energy 
circulating in jet streams would satisfy 
the world´s current energy demands.

93% of Iceland´s population heat with 
water from geothermal pools. 
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world is expanding quite rapidly despite one 
fundamental drawback of this resource: it is 
unreliable and therefore needs coupling with a 
backup. still, there are a number of countries in 
Western and northern europe which generate 
about 10% of their electricity from this source, a 
similar figure holds for california, too. Wind power 
engineering is fast gaining importance both in 
europe and on a global scale.322 technologies 
are improving and the cost per unit of installed 
capacity is decreasing. Generally, wind speed 100 
meters above the surrounding terrain should be at 
least 6 meters per second on average. new types 
of wind turbines have their rotor shafts mounted 
much higher than their predecessors which 
brings a significantly better utilization of installed 
capacity.

two companies, norsk Hydro and siemens, 
have announced their plan to build a floating 
wind power plant in the sea. it would mark a 
technological breakthrough which could trigger 
a rapid development in this type of wind power 
plants.

another option is to place turbines higher above 
the ground where more intensive and stable 
winds (known as jet streams) blow. according 
to sky Windpower corporation, an array of 600 
generators stationed at such levels could produce 
three times more energy than the most powerful 
nuclear power plant in the us.

ken caldeira, climatologist from the lawrence 
livermore national laboratory, claims that the 
utilization of just 1% of the energy circulating in jet 
streams would satisfy the world´s current energy 
demands.

nevertheless, at the moment, wind energy 
covers only slightly more than 1% of global energy 
consumption. (Glenn, Gordon and florescu, 2009)

Wind energy (similar to solar energy) is a very 
promising resource for the developing countries. 
as the maps of wind currents developed by the 
un indicate, the developing world has a much 
higher potential for generating electricity in wind 
power plants than so far expected. With respect to 

the intensity and frequency of winds, nicaragua, 
mongolia, and vietnam have the greatest potential 
with about 40% of the land area suitable for the 
operation of wind turbines. the least promising 
is Bangladesh where only 0.2% of the land area is 
suitable for these purposes. the conditions are also 
unfavorable in cuba or Ghana.

Geothermal energy
energy released from the earth‘s glowing core and 
the radioactive decay of elements in the earth‘s 
interior produce heat which pushes its way up to 
the surface where there are tectonic faults. this 
heat can be used for bathing, cooking, heating, 
and also for electricity generation. therefore, 
geothermal energy seems very promising in some 
parts of the world. for instance, 93% of iceland´s 
population heat with water from geothermal 
pools. other regions with large potential include 
the us, the philippines, or mexico.

in places where hot steam or water cannot reach 
the surface the “central heating” principle may be 
employed. Water is routed underground by means 
of an injection well to pass through a system of 

Fig. 68a: Global production of ethanol 
between 1980 and 2004	(adapted	from	
WorldWatch	Institute,	2006)

Fig. 68b: Global production of biodiesel 
between 1980 and 2004	(adapted	from	
WorldWatch	Institute,	2006)

322	 The	capacity	of	wind	power	plants	increased	by	14,900	MW	in	2006	alone,	leading	to	a	total	installed	capacity	of	74,000	MW	in	2007.

Photo 92: Three Gorges Dam in China 
(source:	the	author)
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cavities which work as a heat exchanger. steam 
or hot water returns to the surface through a 
production well. When heat energy is released and 
the water cools down, it goes back underground 
through the injection well to be heated again (this 
technology is referred to as HDr – hot dry rock). 

a modern advanced society depends vitally on 
a sufficient amount of affordable energy (i.e. on 
energy security). an energy shortage would lead 
to decline, chaos, anarchy, and the collapse of 
the state.323 that is why the topic of energy use is 
surveyed also from the perspective of individual 
continents. figures for this assessment are taken 
from state of the future published in 2007, 2008, 
and 2009 (Glenn, Gordon, 2007; Glenn, Gordon and 
florescu 2008 and 2009).

Africa
energy shortage is one of the major causes of 
poverty. the international energy agency324 

estimates that by 2030 africa will still consume 
only less than 15% of the energy used in the oecD 
countries. the proportion of electrified regions 
will nevertheless grow from 36% in 2002 to 58% 
in 2030.

in africa, great potential rests in renewable 
energy usage – the 3,140 terawatt-hour potential 
of technologically exploitable water sources, more 
than 9,000 megawatts of geothermal energy, 
abundant potential for using biomass, solar 
energy, and also potential for using wind energy 
in some countries. so far, however, renewable 
energy sources supply less than 1% of the energy 
consumption of africans.

oil originating in africa accounts for 30% of oil 
imports to china which is becoming an ever more 
important player on this continent. Bilateral trade 
between china and african countries reached us 
$55.5 billion in 2006, five times the volume of 2001.

the republic of south africa has two nuclear 
power plants in operation, but they are more 
than 20 years old and 90% of the energy there is 
produced from coal. 

apart from the republic of south africa, more 
than 90% of households in sub-saharan africa use 
wood and other types of biomass to cover their 
energy needs which contributes to the spread of 
deserts. 

the economy of nigeria strongly depends on 
oil exports (they generate over 90% of its income). 
oilfields and the potential profit they offer lead to 
ethnic conflicts and to a certain degree also to 
regional conflicts, for example with cameroon. 
the technological level of oil extraction is poor. in 
the niger river delta in nigeria, more than 4,000 
major oil leaks have been recorded over the past 
four decades.

making the energy sector more transparent is 
a great challenge for africa. Human rights Watch 
(2003) reports that, for instance, the government 
of angola kept no record between 1997 and 2002 

Oil originating in Africa accounts for 30% 
of oil imports to China.

China mines more coal than any other 
country in the world and it is estimated 
that by 2030 the consumption of coal will 
grow annually by 2.3%. 

China plans to quadruple the capacity of 
its nuclear power plants by 2030.

India is the only country in the world 
carrying out nuclear research and 
producing plutonium in densely populated 
areas.

of over us $4 billion of income from oil which 
means this money was somehow lost.

Asia and Oceania
since 1991 china has reduced its energy intensity 
per unit of GDp by 50%. in spite of that, energy 
consumption has grown by 4.6% per year (while 
GDp has grown by 8–10% per year). china mines 
more coal than any other country in the world 
and it is estimated that by 2030 the consumption 
of coal will grow annually by 2.3%. therefore, 
improvements in technologies and coal-burning 
efficiency are the key priorities. obsolete 
technologies cause (especially in cities and 
industrial areas) extremely poor quality of air and 
other environmental issues. coal mining in china 
releases an estimated 6 billion m3 of methane into 
the atmosphere each year.

Burning coal produces not only co2, but also 
sulfur dioxide, because coal (especially brown) 
contains sulfur. each year brings an increase in 
so2 emissions in china. more and more cities, but 
also forests and other ecosystems suffer from acid 
rain. china plans the construction of desulfurizers, 
but it requires enormous investment in the energy 
infrastructure and that is why they are put into 
service with substantial delays.

While two thirds of its energy is generated from 
coal, china is also the second biggest oil consumer 
in the world. it tries to buy oil in places as far away 
as venezuela, nigeria, angola, or sudan.325

china plans to quadruple the capacity of its 
nuclear power plants by 2030. today, there are 
9 nuclear power plants in service with a total 
capacity of 7,000 mW. By 2020 the government 
plans to build 32 new 1,000 mW reactors.

representatives of shanghai, perhaps the most 
dynamically developing city in the world, are 
endeavoring to install photovoltaic panels on 
100,000 roofs (there are 6 million roofs in the city 
all together). these solar panels should annually 
generate 430 million kWh of energy, which is the 
total consumption of shanghai in two days. it will 
reduce emissions of co2 by 40,000 tons. 

india is the only country in the world carrying 
out nuclear research and producing plutonium in 
densely populated areas. some nuclear reactors 
are obsolete and potentially dangerous, which 
means that the risk of a nuclear accident similar to 
chernobyl is not purely hypothetical.

nevertheless, india devotes close attention to 
both military and civilian applications of nuclear 
energy. it plans to invest us $600 million in an 
international project the aim of which is starting 
an experimental fusion reactor.326

it cannot be used in spa resorts where thermal 
springs are used because this process imposes 
certain risks on them. another disadvantage is 
connected with dissolved mineral substances 
causing corrosion and clogging to pipelines.

2.8.6.3.5 Regional aspects of energy use
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323	 A	haunting	picture	of	a	collapsed	society	is	presented	by	means	of	art	in	the	novel	The	Road	by	Cormac	McCarthy	(Alfred	A.	Knopf,	Inc.,	2006).
324	 The	International	Energy	Agency	publishes	its	annual	report	World	Energy	Outlook;	the	figures	are	available	at	http://www.worldenergyoutlook.org.	
325	 Seven	percent	of	Chinese	oil	imports	come	from	Sudan.	When	the	UN	Security	Council	issued	Resolution	1564	which	warned	Sudan	that	an	oil	export	embargo	

could	be	imposed	on	it	because	of	violence	in	Darfur,	China	vetoed	this	proposal.	
326	 In	this	project,	India	will	join	forces	with	the	United	States,	the	European	Union,	China,	Russia,	Japan,	and	South	Korea.	Total	costs	are	estimated	at	USD	12.8	billion	

and	the	reactor	will	be	located	in	southern	France.	It	should	be	operational	by	2040,	and	if	it	meets	all	the	requirements,	it	will	revolutionize	energy	generation.	
327	 In	that	year,	the	capacity	of	EU	wind	power	plants	reached	75,000	MW.
328	 The	US	Department	of	Energy	calculated	that	electricity	generated	in	off-peak	hours	(primarily	at	night)	could	supply	energy	to	84%	of	cars	(out	of	the	total	220	

million	cars)	if	they	were	equipped	with	hybrid	propulsion	enabling	them	to	use	electricity.	At	present,	the	excise	duty	on	petrol	and	diesel	is	seven	times	lower	in	
the	United	States	than	in	the	EU	countries.	Every	year	traffic	jams	alone	account	for	nine	billion	liters	of	wasted	fuel	.

329	 If	the	United	States	as	a	whole	wanted	to	reduce	significantly	CO2	emissions	by	means	of	replacing	coal	power	plants	with	nuclear	technology,	350	new	nuclear	
power	plants	would	have	to	be	built.

india also has a large potential for generating 
energy from renewable resources. for instance, 
small hydroelectric power plants could produce up 
to 10,000 mW (the equivalent of ten nuclear power 
plants). as yet, only 271 smaller power plants have 
been constructed with a capacity of 217 mW.

Europe
the european union is currently undoubtedly the 
major driving force in the research, development, 
and application of technologies using renewable 
energy resources and reducing emissions from 
fossil fuels. By 2020, the eu aims to produce 10% of 
fuels biologically. it is already the world´s biggest 
producer of biodiesel. 

sweden has set the objective of becoming an 
economy fully independent of fossil fuels by 2030.

the european union and the united states 
agreed that by 2015 they would start a 
demonstration grid of 12 power plants equipped 
with the technology enabling them to collect and 
subsequently safely deposit all the co2, emissions 
they produce.

recent years have seen a 22% year-on-year 
increase in the amount of energy generated from 
wind. While in 2006 it satisfied the electricity 
consumption of 40 million people, it was already 
86 million in 2010.327 according to the european 
Wind energy association, wind energy should 
cover the consumption of 195 million inhabitants 
of the eu by 2020. By 2030, wind energy should 
provide for 23% of the electricity consumption in 
the european union.

at present, Germany and spain alone have 
installed 70% of the eu capacity for energy 
generation from wind. the potential of Great 
Britain is sufficient to allow the construction of 
offshore wind turbines which could produce three 
times the amount of electricity needed to satisfy 
its current consumption. in addition, Great Britain 
could also produce approximately one fifth of its 

present-day energy demands from sea waves and 
swells.

Half of the electricity generated globally from 
solar panels in 2006 originated in Germany which 
targets a 40% reduction in co2 emissions by 2020. 
if this mission is accomplished, Germany will 
become the world´s leader in energy generation 
efficiency.

America
the united states has the highest energy 
consumption per inhabitant in the world. co2 
emissions grew by 13% between 1990 and 2006 
while europe experienced a 1% increase over the 
same period. looking at the past decade, growth 
in co2 emissions in the us equals the total increase 
in emissions generated by china, india, and africa, 
which, moreover, are regions with significant 
economic growth where ten times more people 
live than in the us.

in the next 20–30 years, the united states will 
endeavor to become independent of oil imported 
from the near east. this would mainly entail 
starting the mass exploitation of alternative fuels 
for vehicles.328

california plans to reduce the emissions of 
greenhouse gases by 2020 to the 1990 level 
and the 2050 objective is an 80% reduction of 
these emissions. in the global ranking of co2 
producers, california occupies the tenth position 
and therefore it is a major player in the climate 
change field.329

Brazil is the biggest producer of ethanol 
obtained from sugar cane which supplies 40% of 
the fuel used in vehicles across the country. more 
than 70% of cars sold in Brazil (it was 1.1 million 
in 2007) are equipped with engines capable of 
running on petrol or diesel fuel in combination 
with ethanol. the large demand for ethanol 
nevertheless leads to cutting down forests which 
are replaced with sugar cane plantations.

2.8.7 the Poor and the Rich Give me your tired, your poor,
Your huddled masses yearning to breathe 
free,
The wretched refuse of your teeming shore.
Send these, the homeless, tempest-tost 
to me,
I lift my lamp beside the golden door.

Emma	Lazarus

Sweden has set the objective of becoming 
an economy fully independent of fossil 
fuels by 2030.

emma lazarus (1849–87) grasped the true 
importance of the us policy of a door wide open 
for the persecuted european poor (the quotation 
comes from the sonnet the new colossus, where 
the goddess of liberty is addressing europe). 
We, too, need to understand and appreciate the 
dignity of each human being and its benefit for 

other people once given the chance to develop 
their educational and creative abilities.

the uneven and unjust distribution of wealth is 
one of the great paradoxes of modern times. as a 
whole, the world grew immensely rich during the 
2nd half of the 20th century. although the world 
economic product of today is 70 thousand billion 



176

Pavel Nováček Sustainable Development

dollars, millions of people in developing as well as 
developed countries live in poverty. this situation 
is not sustainable, as czech Jesuit tomáš Špidlík 
says (1991): “the 20th century and two world wars 
have at least made sure that nationalism and 
communism ideologies are no longer attractive 
and therefore do not present a threat any more. 
However, the threat lies in the unjust distribution 
of wealth around the world, which can lead to yet 
another explosion or, on the other hand, constitute 
a call for improvement.” 

We can distinguish between poverty and 
absolute poverty.330 relative poverty may be 
defi ned only in relation to reference groups. for 
example in 2006, there were 37 million people 
living below the poverty line in the united states 

(12.6% of the population). in sub-saharan africa 
the same people would, with their income or social 
benefi ts, rank rather among the privileged classes 
(naturally it is true that the cost of living in the usa 
is signifi cantly higher than in africa).

the World Bank defines absolute poverty as 
“absolute degradation of the status of the lowest 
pension groups of the population; as a condition of 
life so characterized by malnutrition, illiteracy, and 
disease as to be beneath any reasonable defi nition 
of human decency”. the absolute poverty line 
as seen by the World Bank means living on less 
than us $1.25 per person per day. about one 
billion people live below this line. the number of 
people surviving in developing countries on less 
than one dollar and a quarter per day decreased 
from 40% in 1981 to 18% in 2004. that is a major 
success, considering the fact that during that time 
the number of inhabitants grew by 2 billion.331 
However, since 2004 the percentage of people 
living in absolute poverty has not dropped; on the 
contrary, recently it has started to grow.

the World Bank estimates that in 2015 720 
million people around the globe will still be living 
in extreme poverty. the total number of the 
poor will drop in all regions with the exception 
of sub-saharan africa, where the 298 million of 
the year 2004 will rise to 326 million in 2015. the 
millennium Development Goals (see the infobox) 
are therefore unattainable, mainly because of the 
bleak development in africa.

over two billion of the earth inhabitants live on 
from us $1 to 2 per day. three billion people, nearly 
half of the global population, live in a condition 
that could be described as acute hardship. the 
fact that people are able to survive under these 
conditions is due perhaps to family solidarity, tribal 
traditions, and farming, where the producer and 
family consume basically all the produce, which 
never even enters the market.332 

Luxury corrupts both, the rich and the 
poor, the one by possession, the other by 
covetousness.

Jean	Jacques	Rousseau

The superfl uities of the rich belong by right 
to the poor. 

Thomas	Aquinas

Fig. 69: Global economic diff erences 
(adapted	from	Moldan,	1994)
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Infobox: Millennium Development Goals
In the fall of 2000, at the Millennium Summit held in New York , 189 United Nations member states plus Switzerland 
and the Vatican agreed to achieve 8 development goals, broken down into 18 tasks. The goals aim at a signifi cant 
reduction of extreme poverty and related problems by the year 2015.
Goal 1: eradicate extreme poverty and hunger
Target 1: Halve the proportion of people living on less than US $1 a day by 2015

There are many causes behind poverty. Foremost, there are historical factors (colonialism, slavery, racial segrega-
tion). Then there is a large group of politically motivated factors: armed confl icts; dependency on decisions adopted 
by foreign governments, multinational corporations and international institutions; a highly corrupt intrapolitical 
environment; dictatorial and authoritarian regimes; poor enforceability of the law; violation of human rights.

Economic factors include the high indebtedness of developing countries; low and fl uctuating prices of natural 
resources, raw materials, and farming products on global markets; a restricted amount of export products; a high 
unemployment rate; insuffi cient technical and transport infrastructure.

Demographic factors comprise high population density or overpopulation (with Rwanda or Haiti as typical exam-
ples); non-existent or very poor social security; cultural and religious traditions. These factors are also related to a 
low education rate, the unequal status of women, and insuffi cient health care.

Environmental factors include e.g. deforestation, soil erosion, desert expansion, and water and air pollution.
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target 2: Halve the proportion of people who suffer from hunger by the year 2015
The causes of hunger are similar to the causes of extreme poverty. Hence the efforts to decrease hunger and 

malnutrition must go hand in hand with projects to eliminate extreme poverty.
Agricultural subsidies and rural development are of 

high importance. The Food and Agriculture Organization 
of the UN estimates that in order to achieve this goal, USD 
120 billion would be needed. It is not too exorbitant an 
amount considering the fact that developed countries 
spend about USD 300 billion a year on subsidizing their 
agriculture.
Goal 2: achieve universal primary education
target 3: By 2015, all children, boys and girls, will be able 
to complete a full course of primary schooling 

The former UN Secretary-General, Kofi Annan, aptly 
said that poverty begins with the denial of the right to 
education. Access to education is one of the elementary 
human rights.

The chief causes of the unsatisfactory rate of illiteracy 
reduction include: high schooling costs (tuition, uniforms, 
learning tools, contribution to school operation and tea-
chers’ salaries), the need for children to help with farming 
or at home, and various superstitions related mainly to 
girls’ education (e.g. an educated girl has less of a chance 
for a good marriage).

Measuring the quality of schooling constitutes a pro-
blem. Often, as the quantity of children in school increa-
ses, the quality of education drops radically.

Another major problem is child labor. Based on esti-
mates provided by the International Labor Organization 
(ILO), this concerns about 250 million juveniles, of whom 
over 70 million are less than 10 years old. The vast ma-
jority (approximately 70%) work in agriculture. About 
three-quarters of children and juveniles are employed in 
hazardous conditions (mines; engagement by military 
forces; bonded labor and other forms of slavery; sexual 
abuse). 22,000 children die every year due to work-related 
accidents.
Goal 3: Promote gender equality and empower 
women
target 4: Eliminate gender disparity in primary and 
secondary education preferably by 2005, and at all levels 
by 2015 

There are twice as many poor women living in the 
world than men. Usually the poorer the society, the grea-
ter the differences between men and women.

The social status of women can be enhanced in seve-
ral ways. Firstly, it is above all education (secondary schooling is much more important than completing only the 
primary one). Furthermore, it is access to resources (land, finances, etc.) and, last but not least, the protection and 
safety of women.

Educated women with a better social status have a significantly larger influence on planning the number of their 
children, a fact closely connected to poverty.
Goal 4: Reduce child mortality rate
target 5: Reduce by two-thirds the under-five mortality rate by the year 2015

330	 According	to	Jeníček	and	Foltýn	(2003)	there	are	several	forms	or	causes	of	poverty:	Chronic	mass	poverty	in	the	least	developed	countries,	poverty	of	temporary	
unemployment,	and	poverty	caused	by	sudden	natural	disasters.

334	 Some	groups	of	people,	e.g.	nomads,	also	live	on	less	than	US	$1.25	per	person	per	day	but	that	does	not	mean	that	they	necessarily	suffer	from	absolute	poverty.	
They	are	largely	self-sufficient	or	trade	their	goods.	In	their	community,	circulation	of	money	is	very	limited	and	therefore	their	economic	activities	are	not	reflected	
in	the	official	accounts.	This	of	course	is	not	meant	to	belittle	the	problem	of	absolute	poverty.

332	 Even	in	the	conditions	of	family	or	tribal	solidarity	it	is	a	crying	injustice	that	every	day	24,000	people	die	of	hunger.	It	is	the	shame	and	blame	of	this	world,	even	
though	ten	years	ago	hunger	claimed	35,000	lives	per	day	and	twenty	years	ago	41,000	lives.	Children	under	the	age	of	15	years	make	up	three	quarters	of	the	
dead.	Hunger	and	related	diseases	still	account	for	more	deaths	than	AIDS,	malaria,	and	tuberculosis	combined	(Glenn,	Gordon,	Florescu,	2009).	At	a	Prague	
conference	Forum	2000	organized	in	2000	by	President	Václav	Havel,	the	Jordan	Prince	Hassan	bin	Talal	pointed	out	the	connection	between	extreme	poverty	and	
safety	threats:	“Afghanistan	records	70%	of	malnourished	people,	87%	with	no	access	to	safe	water,	and	a	mean	life	span	of	40	years.	...	Then	bin	Ladin	comes	
opening	schools,	hospitals	…	and	he	is	given	a	refuge,	he	has	somewhere	to	hide.	In	Afghanistan	children’s	skin	is	blue	with	cold	and	hunger,	that’s	what	we	
need	to	be	focusing	on”	(Talal,	2000).

Photo 93: The children at Lake Turkana 
(Kenya) will find it difficult to escape poverty	
(source:	the	author)

Photo 94: A Czech school in Uganda 
(source:	the	author)

There are twice as many poor women 
living in the world than men. Usually 
the poorer the society, the greater the 
differences between men and women.
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Roughly half of children under the age of five die of not more than five diseases: pneumonia, diarrheal diseases, 
measles, malaria, and HIV/AIDS. 97 % of victims come from developing countries. Although the child mortality 
rate is declining in all developing countries, it remains 
high in slums.

Especially the following factors can decrease the child 
mortality rate:

Elimination of the biological causes of childhood di-
seases (low-quality nutrition, polluted water, insufficient 
access to basic hygiene and medicine).

Encouragement of breast feeding and care for the 
health of breastfeeding women.333

Reduction in social inequality, improved access to he-
alth care services, and increased subsidies to health care 
programs focusing on children in developing countries. 
Based on WHO and UNICEF data, e.g. total immunization 
against measles would save the lives of about a quarter 
of a million children every year.
Goal 5: Improve maternal health
target 6: Reduce by three-quarters the maternal mor-
tality ratio by the year 2015

Approximately half a million mothers die every year 
in pregnancy or childbirth. The worst situation is in Sub-
Saharan Africa (the maternal mortality rate equals 920 
deaths per every 100,000 liveborn children).

In order to improve this condition, a health care infra-
structure must be developed. If medical help is comple-
tely absent, even mild complications during labor often 
result in death. The presence of a doctor is not absolutely 
necessary, a nurse or midwife would suffice.
Goal 6: combat hIV/aIDs, malaria, and other diseases
target 7: By 2015 to have halted and begun to reverse the spread of HIV/AIDS

Today there are 33–40 million HIV infected people in the world (estimates vary). Women aged between 15 and 
49 form about half of the total number of the infected. AIDS very often leads to the death of both parents for they 
have infected each other. Surviving children then lose access to sufficient nutrition, basic health care, and housing.

The elementary strategy in combating the spreading of HIV/AIDS comprises prevention based on education and 
awareness. Even though we do not have medicine against HIV/AIDS as yet, prevention may be effective. In Kampala 
(the capital of Uganda) HIV incidence in pregnant girls of the age 15 to 19 years dropped within a mere ten years 
(1990–2000) from 22 percent to 7 percent. Thanks to public awareness campaigns, the first sexual intercourse was 
postponed, the number of sexual partners was reduced and the use of condoms increased.
target 8: by 2015 to have halted and begun to reverse the incidence of malaria and other major 
diseases

At present, malaria poses a risk for 40% of the global population. Pregnant women and their unborn children are 
especially at risk. Infection threatens in particular in tropical areas during the wet season, when rural families are at 
work in the fields. Climatic changes, i.e. global warming, will probably affect the spread of malaria in the near future.

Tuberculosis poses the greatest threat to people who are poor, have no access to treatment, and suffer from 
malnutrition, which only aggravates the course of the disease.
Goal 7: ensure environmental sustainability
target 9: Integrate the principles of sustainable development into the politics and programs of individual countries; 
reverse the loss of environmental resources 

It is a widely conceived target involving the management of forest resources, preservation of species diversity, 
effective use of energy, restriction of the greenhouse effect, protection of the ozone layer, and limitation of desert 
expansion. However, the target does not cover the management of ocean resources and protection of submarine 
ecosystems, which are being destroyed by excessive fishing and anthropogenous pollution.
target 10: Halve, by 2015, the proportion of people without longterm sustainable access to safe drinking water 
and basic sanitation 

Access to safe drinking water and basic sanitation facilities is an essential prerequisite for winning in the battle 
against poverty. It seems that globally this goal could be accomplished. Alas it will not be attained in Sub-Saharan 
Africa, where armed conflicts, political instability, high population growth, and low awareness of the importance of 
water and sanitation continue to form the main obstacles.
target 11: By 2020, to have achieved a significant improvement in the lives of at least 100 million slum-dwellers 

The number of people living in slums is increasing largely due to mass migration from rural areas (which is related 
to the loss of land), a rise in the number of the population, and the resulting uncertainty of livelihood. 

Slum inhabitants have no access to safe drinking water and basic sanitation, nor do they have stable housing, 
enough space at home or permanent jobs.334

Photo 95: Uganda – women carrying water 
containers	(source:	the	author)

Approximately half a million mothers die 
every year in pregnancy or childbirth. The 
worst situation is in Sub-Saharan Africa.

Access to safe drinking water and basic 
sanitation facilities is an essential 
prerequisite for winning in the battle 
against poverty.
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In order to improve the quality of life for slum inhabitants, it is necessary to enhance the effect of the health care 
system, the education (primary, above all) system, and to expand considerably the job market. That calls for enormous 
investments into establishing the essential infrastructure.
Goal 8: Develop a global partnership for deve-
lopment335

target 12: Develop further an open, rule-based, pre-
dictable, non-discriminatory trading and financial 
system (includes a commitment to good governance, 
development, and poverty reduction – both nationally 
and internationally) 
trading policy

While developed countries defend free international 
trade, it clashes with the reality of their agricultural and 
partially also foreign trade policies. In the OECD coun-
tries, the customs rates are set so as to disadvantage the 
import of goods with a high added value against the im-
port of raw materials or commodities with a low added 
value (e.g. importing roast and packed coffee is encum-
bered with a higher duty than importing green coffee).
commodity export dependence 

Over fifty developing countries depend on exporting 
three and fewer commodities, whose prices are dropping 
in general (due to excess supply) and fluctuate in indivi-
dual years (in agricultural produce this is largely subject to climatic factors). This results e.g. in Latin America in the 
fact that many farmers decide to switch to growing crops intended for drug production.
Global financial institutions

During the 1980s and 1990s, the International Monetary Fund strongly enforced the policy of a reduced government 
role (“The Washington Consensus”), while conditioning loans to poor countries by the liberalization of import to 
these countries and privatization of state enterprises, including public services.

However, it transpired that private investors in water management, telecommunications and electrical power were 
interested solely in maximizing their profit and not in providing these services that would improve the quality of life 
for rural communities and suburban slums.

In addition, the World Bank focused too often on commercial projects that would have procured funding even in 
market conditions. The funding was then lacking when generating programs to assist poorer countries.
foreign direct investments

Although their inflow may constitute opportunities for improving the population’s standard of living, they are 
linked to multiple hazards. If a company e.g. imports a half finished product and after processing exports the product, 
the company generates job openings but the earnings from the sale of the capitalized products are cashed in by a 
foreign company. Plus the production for local markets may ruin local producers.336

Responsible corporate behavior
Legislation featuring lower social and environmental standards (“social and environmental dumping”) contributes 

to the lower price of labor in developing countries. People often work in appalling conditions and by destroying their 
environment they impair their own future. However, pressured by civic initiatives, non-governmental organizations 
and the media, many international companies adopt the corporate social responsibility principle, where employee 
care, cooperation with the local community, and environmental responsibility are integrated into the business model.
target 13: Address the Special Needs of the Least Developed Countries (tariff and quota free access for LDC exports; 
debt relief for HIPC and cancellation of official bilateral debt; more generous ODA (Official Development Assistance) 
for countries committed to poverty reduction, etc.) 
oecD official development assistance

Back in 1970, the UNA General Assembly challenged all economically developed countries to donate 0.7% of 
their GDP for development assistance. Although all developed countries, with the exception of the USA, accepted 
the obligation, only five European countries continue to carry it out (Norway, Denmark, Sweden, the Netherlands, 
and Luxemburg).

333	 The	World	Health	Organization	estimates	that	1.5	million	children	die	every	year	for	want	of	breastfeeding.	Unless	there	is	access	to	safe	drinking	water	and	
elementary	sanitary	facilities,	children	fed	with	breast	milk	substitutes	are	25	times	more	likely	to	die	of	the	consequences	of	diarrhea.

334	 Close	to	1	billion	of	the	population	live	in	slums	(provided	the	current	trends	continue,	the	number	should	rise	to	2	billion	by	2030).	Over	half	of	them	have	no	
permanent	employment.	Nairobi,	Kenya,	has	2.5	million	citizens,	of	which	1.5	million	live	in	slums,	which	occupy	a	mere	5%	of	the	city	area.

335	 Its	extreme	scope	makes	this	goal	rather	nebulous	and	difficult	to	grasp.	This	is	reflected	in	the	number	of	targets	–	seven	out	of	the	total	eighteen.
336	 Investment	incentives	such	as	tax	reliefs	that	are	to	attract	foreign	investors	reduce	the	income	of	the	state	budget	considerably,	disadvantaging	small	local	produ-

cers.	However,	based	on	previous	experience,	not	so	much	investment	incentives	but	a	qualified	workforce,	a	developed	infrastructure,	and	a	stable	legal,	economic	
and	political	environment,	including	low	corruption,	are	the	key	factors	in	attracting	foreign	investors.

Photo 96: Slums in Haiti 
(source:	the	author)

Over fifty developing countries depend on 
exporting three and fewer commodities, 
whose prices are dropping in general.

Back in 1970, the UNA General Assembly 
challenged all economically developed 
countries to donate 0.7% of their GDP for 
development assistance. 
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Market access
A system of duties and quota protecting the markets of rich countries destroys the competitive strength of goods 

coming from developing countries. In addition, producers from the wealthy states are subsidized by means of grant 
policies and various support programs.337

agricultural subsidies
Agricultural subsidies force the agricultural produce prices down in global markets. This has a negative influence 

on producers from developing countries, who are unable to compete with the subsidized agriculture of the developed 
countries. Yet in countries like Benin, Burkina Faso, and Mali cotton alone forms 45–55% of export income, and in 
Chad it even nears 80%.
target 14: Address the special needs of landlocked countries and small island developing states 

Landlocked states cannot use the advantages of inexpensive marine transport and their territory is often far away 
from the main export markets. Small island developing states usually have a limited raw material basis and their local 
trade cannot cover the economic needs of the state. This leads to a strong dependency on several external markets.

In future we can expect problems related to oceans rising due to global warming, which will result in “environ-
mental migration”.
target 15: Deal comprehensively with the debt problems of developing countries through national and international 
measures in order to make debt sustainable in the long term 

During the 2nd half of the 20th century developing countries incurred debts as a consequence of poor planning 
or irresponsible loans taken by corrupt governments. A separate chapter is formed by “illegitimate” debts, i.e. debts 
provided for representatives of a despotic regime to hold on to power.
target 16: In co-operation with developing countries, develop and implement strategies for decent and productive 
work for youth 

80% of young people (between the age 15 and 24) live in developing countries. Their potential to attain higher 
education or qualifications is very limited. Nearly half of all the unemployed in the world fall into the above age group 
(and within this group, it is much more difficult for women to find work than for men).

Youth unemployment is an indicator of the future in/stability of society. Poverty will not diminish without  
a simultaneous decrease in unemployment. Between 2003 and 2015 the global job market should be able to absorb 
over half a billion more young and employable people.
target 17: In co-operation with pharmaceutical companies, provide access to affordable, essential drugs in deve-
loping countries 

In the last 25 years, 1,400 new drugs have been developed, of which only one percent was designed to treat tropical 
diseases. Similarly, the motivation of pharmaceutical companies to invest in developing vaccinations against tropical 
diseases is minimal (owing to the low purchasing power of the local inhabitants and the ensuing concerns that the 
development and launch of such drugs or vaccinations on the market would not be profitable).
target 18: In co-operation with the private sector, make available the benefits of new technologies, especially 
information and communications for developing countries 

Mobile phone services as well as other information and communication services have been growing dynamically 
in developing countries, too. However, it is necessary to spread these services and the corresponding infrastructure 
also to rural areas, which are often very far from economic centers. (Source: Tožička, T., Chmelař, P., editors, 2005)

80% of young people (between the age 
15 and 24) live in developing countries. 
Nearly half of all the unemployed in the 
world fall into the above age group.

In the last 25 years, 1,400 new drugs 
have been developed, of which only one 
percent was designed to treat tropical 
diseases. 

income differences are enormous and continue 
to grow. two percent of the richest people in the 
world own more than half of the global wealth338 
while 50% of the low income population of the 
earth own altogether only 1% of the global 
wealth.339

individual  countr ies  have long been 
experiencing a similar income polarization. the 
difference between the richest and the poorest 
country amounted in 1820 to 3:1, while in 1950 
it equaled 34:1, and at the beginning of the 21st 
century it was 74:1 (Jeníček, foltýn, 2003). 90% of 
the global wealth is possessed by north america, 
europe, and the high income countries of the 
asia-pacific region. africa is unambiguously the 
most economically underdeveloped and the least 
developing region in the world, but the largest 
portion of absolute poverty is concentrated 
in the much more populated (although more 
economically dynamic) south asia (india, 
Bangladesh, pakistan, partly indonesia), where 
about 50% of the absolutely poor live. another 
20% live in africa, 15% in latin america, and 

10% in the near east. only 5% of people living in 
absolute poverty are inhabitants of the developed 
countries340 (Jeníček, foltýn, 2003).

according to the World Bank, approximately 
40% of the african population lives in extreme 
poverty, but in some states it is up to 70%. this 
results in international migration and the brain 
drain, which consequently undermines the region’s 
future ability to develop. in africa there are 17 
million international migrants, of whom 5 million 
live outside the continent. a growing number of 
qualified employees (doctors, engineers, teachers, 
scientists, nurses and others) are migrating to 
north america, europe, and countries surrounding 
the persian Gulf (un economic commission for 
africa, 2006).

income differences are quickly widening also in 
communist (and, based on the original ideology, 
egalitarian) china. 10% of the wealthiest chinese 
own property the value of which is 19 times 
higher than that owned by 10% of the poorest 
inhabitants.341
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in 2006, 386 million people in india lived on 
less than usD 1.25 per day. Based on the World 
Bank estimates, there will still be 283 million such 
people in 2015. 25% of the population lives in 
extreme poverty, bordering on starvation and with 
no access to education342 (Glenn, Gordon, florescu, 
2009).

europe records lower income disparity than 
other developed regions. it also has the highest 
rate of economic freedom (based on the 2009 
index of economic freedom343), which is related 
to wealth generation. 

in latin america, those who suffer from high 
poverty, discrimination, low education, and  
a higher incidence of diseases are above all the 
original inhabitants, who represent 10% of people 
living in the area. this involves mainly indians in 
Bolivia, ecuador, Guatemala, mexico, and peru.

in Bolivia and Guatemala, almost three quarters 
of the original inhabitants are poor, while in 
ecuador it is as much as 87% and in the mountains 
up to 96% of the rural population (Glenn, Gordon, 
florescu, 2009).

337	 Between	1950	and	2000	the	nominal	value	of	global	trade	increased	50	times.	In	the	same	period,	the	share	held	by	the	49	least	developed	countries	(LDCs)	in	
global	trade	turnover	dropped	five	times,	to	a	negligible	half	of	one	percent.

338	 Five	percent	of	the	wealthiest	people	in	the	world	own	the	same	equity	as	80%	of	poor	people.
339	 The	American	entrepreneur	and	philanthropist	Andrew	Carnegie	was	very	well	aware	that	wealth	is	an	obligation	and	if	not	used	for	the	common	good,	it	

becomes	“the	road	to	hell”:	“The	amassing	of	wealth	is	one	of	the	worst	species	of	idolatry.	No	idol	is	more	debasing	than	the	worship	of	money.”		For	him	the	only	
morally	justifiable	motive	for	wealth	generation	was	the	effort	to	elevate	humankind.	The	act	of	becoming	rich	does	not	clash	with	morality.	But	if	people	cling	to	
their	property,	it	is	disgraceful:	“The	man	who	dies	rich	dies	disgraced”	(Johnson,	2000).

340	 That	does	not	mean	that	the	situation	in	developed	countries	is	ideal	–	far	from	it.	The	United	States,	which	clearly	represents	the	strongest	economy	(with	GDP	
equaling	US	$14,000	billion	per	year),	has	seen	the	national	debt	reach	US	$9.000	billion.	The	income	gaps	continue	to	grow.	The	earnings	of	the	30,000	weal-
thiest	USA	citizens	equal	the	earnings	of	150	million	poor	Americans.	10%	of	the	richest	Canadian	families	earn	80	times	more	than	10%	of	the	poorest	families	
(Glenn,	Gordon,	Florescu,	2009).

341	 In	Brazil,	where	the	differences	are	at	their	highest,	the	ratio	is	58:1.In	the	United	States	it	is	16:1,	in	Great	Britain	14:1,	in	Russia	13:1,	in India	8:1.
342	 The	surviving	caste	system	plays	a	negative	part	here	(despite	the	fact	that	officially	it	has	been	prohibited	since	India	became	independent).	It	demotivates	

people	from	lower	castes	from	striving	for	education	and	better	status.
343	 The	Index	of	Economic	Freedom	is	generated	every	year	by	The	Wall	Street	Journal	and	The	Heritage	Foundation.
344	 In	the	past	20	years,	the	average	salary	of	a	top	American	manager	(prior	to	the	onset	of	the	financial	crisis	in	2008)	grew	from	40	times	to	110	times	the	average	

salary.
345	 There	are	several	criteria	classifying	economies	into	the	LDC	group:	GDP	per	inhabitant	per	year	(changes	over	time),	a	low	share	of	processing	industry	in	GDP	

generation,	and	a	high	illiteracy	rate.

in the united states there are 37% of people 
who rank among the 1% of the richest inhabitants 
of the planet, and 25% of the usa population 
rank among 10% of the wealthiest people in the 
world. notwithstanding, the usa also records 
the greatest gap between the rich and the poor 
out of all the developed countries.344 the poverty 
rate in children under the age of 18 is 17% but 
in the african-american population of the same 
age group it reaches up to 35%. that means there 
are 4 million young african-americans with no 
prospects. (http://www.census.gov/hhes/www/
poverty/poverty.html)

Developing countries, where poverty is viewed 
in general as the most pressing problem, make up 
80% of the global population and occupy 58% of 
the land mass. However, they produce only 19% 
of the economic world product and their share in 
global exports is 25%.

the least developed countries – lDcs – form  
a special group of countries. at present, 49 
countries fall into this group, with a population 
totaling more than half a billion.345

Photo 97: Switzerland (Lucerne) – a relatively 
low income inequality, liberal environment, 
a good quality of life 
(source:	the	author)

Photo 98: Calcutta – once a superb city of the 
British Empire (source:	the	author)
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Based on the millennium project findings 
(Glenn, Gordon, 2007), there are five main factors 
that affect the ability to avoid poverty:
1. participation rate. people must be engaged in 

searching for solutions to their problems.
2. access to resources (land, capital, information).
3. level of isolation (geographical, cultural, 

telecommunications).
4. stability (environmental, economic, political).

Loneliness and the feeling of being unwan-
ted is the most terrible poverty.

Mother	Theresa

Photo 99: India – the country with the 
highest number of people living in absolute 
poverty	(source:	the	author)

62 million school age girls cannot attend 
school. 96 million women aged between 
15 and 24 are illiterate.

Hazardous abortions and childbirth 
complications are the main cause of death 
in girls aged between 15 and 19. 

Photo 100: Harsh fate of women (Haiti – a 
woman with a child suffering probably from 
polio) (source:	the	author)

An estimated 700,000 to 4 million women 
are sold every year into prostitution. 

5. risk management. for example a death in the 
family, natural disaster or unwanted pregnancy 
may thrust a family into poverty.

When contemplating poverty and its possible 
solutions we should not omit a very important 
thing – to always see behind the statistics and 
general statements an actual person in need. living 
in poverty, notably in its extreme form, is bad - but 
it is even worse to be left in this situation alone, 
unwanted, unvalued by others. mother teresa of 
calcutta once said that the hardest thing is to be 
“unwelcome” in this world. Based on her lifetime’s 
work and experience, she must have known what 
she was talking about. a person growing up in 
poverty, despair, and mainly with the feeling of 
not being loved suffers the most. therefore mother 
teresa and, today, her followers help even those 
for whom physically there is no longer any help. 
thanks to their love and care, suffering people 
facing death are restored their human dignity, the 
ability to accept their lot without anger and hatred, 
and leave the world reconciled.

We may very well never succeed in eliminating 
poverty, including its extreme forms, just as we 
have not managed to do so throughout all of 
recorded history. still, we cannot simply reconcile 
ourselves to the abysmal differences among 
people and give up the battle with poverty and 
its manifestations.

2.8.8 the status of Women and Men
according to the World Health organization, 
violence against women comes as the third most 
frequent cause of death, following disease and 
hunger. in their lifetime, one out of every five 
women fall victim to rape or attempted rape.

malnutrition in childhood has affected 
negatively the development of 450 million 
women. 62 million school age girls cannot attend 
school. 96 million women aged between 15 and 
24 are illiterate (almost twice as many as men in 
the same age group). Hazardous abortions and 
childbirth complications are the main cause of 
death in girls aged between 15 and 19. over 100 
million juvenile girls (some of them not older than 
12) will marry within the next ten years, despite the 
fact that international agreements view marriages 
with underage girls as illegal. 

80% of people smuggled across borders every 
year are women. an estimated 700,000 to 4 million 
women are sold every year into prostitution. for 
example in Belgium, 10–15% of female prostitutes 
have been smuggled into the country from abroad 
(Glenn, Gordon, florescu, 2009).
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nowadays the number of girls attending middle 
school is 90% of the number of boys. Women 
average two thirds to three quarters of the pay 
that men receive for the same job. about 60% of 
the 550 million people who work for very low pay 
and live in poverty are women. 

the above data should sufficiently illustrate that 
the persisting unequal status of women compared 
to men constitutes one of the global problems and 
that this challenge must not be underestimated 
or ignored.

in 2005 the World economic forum published a 
report called “Women‘s empowerment: measuring 

Country
Overall 

rank
Overall 
score+

Economic 
participation

Economic 
opportunity

Political 
empowerment

Educational 
attainment

Health

Sweden 1 5.53 5 12 8 1 1

Norway 2 5.39 13 2 3 6 9

Iceland 3 5.32 17 7 2 7 6

Denmark 4 5.27 6 1 20 5 2

Finland 5 5.19 12 17 4 10 4

New Zealand 6 4.89 16 47 1 11 26

Canada 7 4.87 7 27 11 12 14

USA 17 4.40 19 46 19 8 42

Costa Rica 18 4.36 49 30 9 14 30

Czech Republic 25 4.19 24 4 43 25 23

Russia 31 4.03 3 10 47 29 57

Japan 38 3.75 33 52 54 26 3

Italy 45 3.50 51 49 48 41 11

Greece 50 3.41 44 48 50 45 22

India 53 3.27 54 35 24 57 34

South Korea 54 3.18 34 55 56 48 27

Jordan 55 2.96 58 32 58 43 43

Turkey 57 2.67 22 58 53 55 50
Egypt 58 2.38 57 50 55 56 49

346	 However,	the	cult	of	work	and	work	dependent	self-fulfillment	at	the	expense	of	child	care	exists	also	in	European	countries.	As	an	example	we	can	give	the	
European	Committee	effort	to	have	in	each	EU	country	one	third	of	children	placed	in	nurseries.

the Global Gender Gap” (lopez-claros, Zahidi, s., 
2005). 58 countries were measured based on the 
following five criteria:
– economic participation – equal remuneration 

for equal work;
– economic opportunity – equal access to the 

job market;
– political empowerment – representation of 

women in structures of governance;
– educational attainment – access to education;
– Health – access to health care

.

chart no. 6 below shows results for selected countries 

+: all scores are recorded on a scale of 1 to 7, with 7 representing absolute gender equality.

Women average two thirds to three 
quarters of the pay that men receive for 
the same job.

Based on unDp, between 1980 and 2000 
the mean span of women’s life in developing 
countries rose from 52 to 65 years. Between 1990 
and 2000 female illiteracy fell from 39% to 31%. 
selected regions are witnessing women changing 
from victims of discrimination into promoters of 
alternative communities. the rapid development 
of micro businesses and micro credits, which focus 
chiefly on women, may serve as an example. in 
developing countries, women provide upwards 
of 70% of the agricultural workforce and produce 
60–80% of the food.

in developed countries, the situation is 
considerably better as far as health care and 
education are concerned. However, there is 
still a long way to go before the ideal situation 

is established. 57% of women in the european 
union countries work but receive on average 
15% lower pay than men do. in particular 
scandinavian countries are striving to establish a 
larger proportion of women in public life as well 
as in the private sector, sometimes employing 
almost a “directive” manner. norway for instance 
demands that the boards of all companies 
registered on the stock market have at least 40% 
female representatives (this also applies in reverse, 
there must be at least 40% of men should women 
predominate).

on the other hand, the usa and canada record a 
problem with insufficient maternity leave; there is 
also a severe limitation to some other advantages 
related to the period involving child care.346

In developing countries, women provide 
upwards of 70% of the agricultural 
workforce and produce 60–80% of the 
food.
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Violence against Women
the World Health organization has prepared  
a study based on a survey of 24,000 women from 
10 countries called “WHo multi-country study on 
Women´s Health and Domestic violence against 
Women”.347 the main findings are as follows:

the violence level is high everywhere but 
there are significant regional differences. cultural 
norms are the key factor of these differences. in 
some places it is acceptable for a man to beat a 
woman under certain circumstances. violence 
against women by an intimate partner is a major 
contribution to the ill-health of women. the main 
obstacle to improving the situation is the fact that 
many women accept this violence as “normal”. 
violence against women can be classified into the 
following categories:
a) Proportion of women who suffered physical 

violence by a lifetime partner: according to the 
study, the prevalence ranged from the lowest 
in one Japanese city (13%) to the highest (61%) 
in one peruvian province, with most values 
falling between 23% and 49%.

b) Sexual violence by an intimate partner: the 
range reached the lowest in one Japanese 
city and one serbian city (6%) and the highest 
in one ethiopian province (59%), with most 
values falling between 10% and 50%.

c) Proportion of women who suffered physical as 
well as sexual violence by a long-term intimate 
partner: the values ranged from 15% to 71%, 
with most falling between 30% and 60%. 
Women in one Japanese city were the least 
likely to experience this combined violence, 
while the greatest amount of violence was 
reported in rural Bangladesh, ethiopia, peru, 
and tanzania.

d) Women exposed to non-partner physical violence 
from the age of 15 years: the highest level of 
this violence was reported in samoa (62%). 
less than 10% women faced this phenomenon 
in one ethiopian province, one Japanese city, 
and one serbian city. in thailand, no such type 
of violence was documented in the survey. 
commonly mentioned perpetrators included 
fathers and other male family members. in 
some cases (Bangladesh, namibia, samoa, 
and tanzania), teachers were also frequently 
mentioned.

e) Women exposed to non-partner sexual violence 
since the age of 15 years: Between 10% and 
12% of this violence was recorded in peru, 
samoa, and tanzania, while levels below 1% 
were reported in Bangladesh and ethiopia 
province. the perpetrators included strangers, 
boyfriends, and, to a lesser extent, male family 
members (excluding fathers) or male friends of 
the family.

f ) Sexual abuse of juvenile girls: incidence of 
sexual violence against girls under the age 15 
years ranged from 1% (Bangladesh province) 
to 21% (namibia city).

g) Non-consensual first sexual intercourse: over 
5% of women reported their first sexual 
intercourse was non-consensual. more than 
14% cases of non-consensual first sex were 
reported from Bangladesh, one ethiopian 
province, one peruvian province, and tanzania. 
over 30% of women who reported their first 
sexual intercourse before the age of 15 years 
claimed it was non-consensual. in some 
countries (notably Bangladesh and ethiopia), 
high levels of non-consensual first sex are likely 
to be related to early sexual initiation (which is 
conditioned by frequent early marriages).

according to the WHo, violence against women 
aged between 15 and 44 years leads to more 
deaths and serious damage to health than cancer, 
malaria, traffic accidents, and sometimes even 
more than wars.

at least one woman in three around the globe 
has faced violence in her life – she was beaten, 
forced to have sex or otherwise abused. Between 
10 to 50% of adult women have experience with 
husband or partner violence.348

the un Declaration of the elimination of 
violence against Women, accepted in 1993, 
recognized violence against women as a serious 
breach of their human rights.

in pakistan, 80% of women fall victim to 
domestic violence. Jordanian official statistics 
show that every year, one third of murders 
committed in the country is classified as “honor 
killings”, where the murdered are women in the 
majority of cases.349

approximately two million girls under the age of 
15 are forced every year into the sex trade, yielding 
an annual income of usD 5–7 billion. Based on 
data provided by the international office of 
migration (iom), the majority of sex “slaves” arrive 
in Western europe from asia, especially thailand. 
nevertheless, this has been slowly changing. more 
and more women are coming from central and 
eastern europe and an increasing number of them 
are very young.

a demographic research conducted by unicef 
demonstrates that there are 60–100 million 
women less in the world than there should be 
according to demographic calculations. this is 
due to selective abortions (abortion is carried out 
more often in the case of an unborn girl than a 
boy), more frequent killings of female infants, and 
poorer provision of food and medicine to female 
infants. the biggest gaps in the ratio of newborn 
girls and boys are in south asia, north africa, the 
near east, china, and korea. in these countries, the 
mortality rate of girls is significantly higher than 
that of boys. 

about 200,000 women a year die around the 
world due to secret abortions.

Violence against women by an intimate 
partner is a major contribution to the 
ill-health of women. The main obstacle 
to improving the situation is the fact 
that many women accept this violence 
as “normal”. 

At least one woman in three around the 
globe has faced violence in her life.

In Pakistan, 80% of women fall victim to 
domestic violence. 

There are 60–100 million women less in 
the world than there should be according 
to demographic calculations. This is due to 
selective abortions.
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Health
in developing countries, health problems during 
pregnancy and childbirth account for most deaths 
and long-term consequences in women aged 15 
to 49. more than half a million women a year die 
from causes related to pregnancy, childbirth, 
and unsafely performed abortions. many other 
women that do not die suffer from long-term 
health problems or suffer a serious infection. 90% 
out of the total of 20 million unsafely performed 
abortions per year are carried out in developing 
countries.

female genital mutilation (fGm) takes on 
different forms in different countries; from partial 
or complete removal of the clitoris to total removal 
of external genitalia and the sealing of the vagina. 
it is estimated that over 130 million women have 
undergone fGm. usually no anesthetics are used. 
it can result in lifelong health consequences, 
including chronic infection, acute pain when 
urinating, menstruating, having sex, delivering 
children, and also to psychological traumas. some 
girls die during fGm, usually in consequence of 
bleeding or infection.

although female genital mutilation has been 
declared illegal in many states of africa and 
the near east, the number of such operations 
remains uniform. Governments have no means of 
monitoring the situation. there are higher chances 
of fGm being eliminated if it is the local inhabitants 
who adopt a different approach (source: http://
www.fgnetwork.org/intro/fgmintro.html).

Education
the most efficient way of improving the status 
of women in society is to reduce inequality in 
attaining primary education. in 22 african and 
9 asian countries the number of girls in schools 
fails to reach 80% of the number of boys, and only 
half of girls living in the least developed countries 
complete more than the first four grades. nearly 
two thirds of illiterate adults in the world are 
women.

there are many reasons why girls do not go to 
school. families often lack the money for schooling 
costs, such as tuition, textbooks, and uniforms. 
furthermore, parents rely on their daughters 
to help with housework, take care of younger 
siblings and help with agricultural or other work. 

many cultures also rely on the fact that one day 
the daughter will get married and leave the 
family. if the family has a limited income, they will 
probably prefer to provide education for the sons 
because they will take care of the parents in their 
old age, while another family will benefit from the 
daughter’s education.

many parents believe that daughters do not 
need education because they will stay and work 
at home in future. they may also think that it is 
harder to find a husband for a well-educated 
daughter than for a daughter without education. 
the conviction that girls would learn to misbehave 
at school, especially to doubt the traditional way 
of life, is extremely widespread. in india, educated 
girls want to marry educated men, but for the girls’ 
parents this means providing a greater dowry. in 
africa and likewise in other developing regions 
the number of divorced or unmarried educated 
women is increasing.

another barrier to girls’ education resides in the 
parents’ concern for their safety. schools may be far 
away from home and teachers are predominantly 
men. parents therefore fear sending their 
daughter to school because she could be abused 
by classmates or teachers. notably in rural areas, 
educational institutions often lack adequate 
sanitary facilities.

However, in universities the situation is markedly 
different.350 in many developing countries, there 
are more female students than male ones. the 
problem is that many of them fail to find work. in 
countries such as saudi arabia or Japan the risk of 
a female brain drain is imminent.351

the reason for girls’ poor access to education 
does not lie only in gender discrimination. 
another important factor is often the country’s 
bad economic and social policy. investing into 
girls’ education leads to the better nutrition of the 
family the girl later establishes, to better health 
care, a lower birth rate, a decrease in poverty, 
and better economic performance. the mother’s 
education has a direct and strong effect on the 
quality of her children’s education. numerous 
studies carried out by the World Bank document 
that investments into educating girls and women 
are the best social and economic strategy leading 
to poverty suppression.

347	 The	Study	is	available	at:	http://www.who.int/gender/violence/who_multicountry_study/en/index.html.
348	 Based	on	official	sources,	in	Germany	alone	70	to	100	Muslim	women	are	murdered	every	year	in	honor	killings	(Ovečka,	2005).	It	is	hard	to	say	how	many	similar	

tragedies	take	place	around	the	whole	world	every	year.
349	 Although	these	“medieval”	practices	do	not	always	have	to	end	in	death,	the	consequences	are	tragic	and	permanent.	In	Pakistan,	a	man	who	had	courted	a	

woman	and	was	turned	down,	sprayed	an	acid	into	her	face	so	that	no	one	would	be	attracted	to	her	anymore.	Unfortunately	this	is	not	an	isolated	case.	The	
woman	went	blind	and	her	face	is	forever	disfigured.	The	court	sentenced	the	man	to	the	same	punishment	as	he	had	administered	to	the	woman,	but	only	one	of	
his	eyes	was	blinded	as	an	expression	of	man’s	greater	importance	than	woman’s.

350	 Children	from	poor	families	in	developing	countries	(not	only	girls	but	also	boys)	have	almost	no	chance	of	entering	university.	The	main	obstacle	is	naturally	
money.

351	 In	Saudi	Arabia,	55%	of	university	graduates	are	women.	Female	illiteracy	has	dropped	below	20%	in	this	country	and	95%	of	young	women	go	to	school.	Still,	
women	are	strictly	restricted	in	movement	and	must	always	be	accompanied	by	a	male	escort	or	carry	a	written	consent	if	on	their	own.	In	Iran	today	women	
constitute	60%	of	university	students.	One	third	of	university	teachers	are	women.	Women-students	outnumber	men	in	a	wide	range	of	fields,	from	medicine	to	
social	sciences.

It is estimated that over 130 million 
women have undergone female genital 
mutilation. Usually no anesthetics are 
used. 

Investments into educating girls and 
women are the best social and economic 
strategy leading to poverty suppression.
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2.8.8.1 Regional aspects of the status of  
Women and Men
Africa
only 58% of school age children in sub-saharan 
africa go to primary school. that is far below the 
global average, which is 84%. this means that 44 
million school age children do not attend school, 
of which more than half are girls352 (source: http://
savethechildren.org/campaigns/state-of-the-
worlds-mothers-report/2007).

in 1985, 44.4% of adults in sub-saharan africa 
were literate. in 2000 it was as much as 61.5%. 
Women are worse off when compared to the 
average, in 2004 only 54% of them were literate.353

Women usually work much longer hours 
than men. in asia and africa it is roughly 13 
hours per week more. Women and girls living 
in the countryside spend on average an hour a 
day collecting firewood and fetching water to 
cook a meal. 90% of women are responsible for 
processing food and 95% for fetching water and 
firewood. 85% of them bring the crops home from 
the fields.

every year, african women bring 80 tons of 
firewood, water, and crops from the fields over 
an average distance of 1 km. men carry only one 
eighth of the amount.

many men in tribal communities do not believe 
that women should work elsewhere than at home, 
considering it a Western invention. 

in sub-saharan africa, one out of six women dies 
of the consequences of pregnancy. the number 
is enormous when compared with developed 
countries, where the ratio is 1:2,800.

the mortality rate concerning mothers at 
childbirth is unacceptably high. in 2000, in south 
and east asia alone 123,000 mothers died in 
childbirth. in south africa, for every 100,000 child 
births there are 980 deaths as against 13 women 
for every 100,000 births in Western europe. 

the quantity of reported rapes of young girls 
in the south african republic is dramatically 
growing. 40% of rape victims (i.e. 20,000 per year) 
are girls under the age of 18. according to the non-
governmental organization rape crisis the total 
number of rapes (over 52,000 a year) is heavily 
underestimated and the organization assesses it 
as more than 1 million victims. only 4% of men 
charged with rape are sentenced (source: http://
www.rapecrisis.org.uk/history.html).

Based on the unicef data, fGm is common in 28 
african countries. in some countries, up to 81% of 
women have met with fGm.354

in addition, there are still occasional reports of 
murdered elder women who had been accused 
of witchcraft.

Asia and Oceania
over 50% of women in asia have been exposed to 
some type of partner violence. Domestic violence 
covers not only physical violence but also sexual, 
psychological, and emotional abuse.

Every year, African women bring 80 tons of 
firewood, water, and crops from the fields 
over an average distance of 1 km.

The quantity of reported rapes of young 
girls in the South African Republic is 
dramatically growing. 

Women who graduated from primary 
school earn 24% more than women with 
no education. In men the difference totals 
17%.

adult literacy (of persons above the age of 15) in 
east asia is estimated to be 85%. this means that 
there are still 180 million illiterate people, of which 
72% are women. 

in south and West asia, adult literacy equals not 
more than 55%. about 412 million adults remain 
illiterate, of whom 61% are women. in pakistan, as 
many as 77% of women are illiterate. investments 
into women’s education are crucial. studies show 
that women who graduated from primary school 
earn 24% more than women with no education. in 
men the difference totals 17%. 

60% of south asian women in their reproductive 
years are malnourished and their development 
is delayed because of inadequate nutrition 
in childhood. these women usually deliver 
underweight children and thus the consequences 
of inadequate nutrition are passed on to the future 
generation.

the unsatisfactory health condition of mothers 
in india and other asian countries is linked to the 
persistent preference for sons over daughters. 
Within the last decade, the ratio of girls to boys 
of the age group 0–6 dropped from 945 girls per 
1,000 boys to the ratio of 927:1,000.

indian regions of punjab, Haryana, Himachal 
pradesh, chandigarh, and Delhi record the worst 
ratio. in some of these regions, the ratio is as low 
as 710:1,000.

there are at least 60 million girls “missing” 
in asia, owing to abortions, infant killings, and 
the deliberate neglect and starvation of female 
neonates. china wants to subsidize parents who 
have a daughter in order to eliminate the parents’ 
wish to have one child – a son.

sons are preferred to daughters primarily 
because, once married, boys remain members 
of the family, bearing its name, while daughters 
leave for another family. moreover, they need to 
be given a dowry.355

in india it is common for people to have a large 
family. if they have three or four daughters, the 
main problem the man will be solving while they 
are growing up is how to ensure the daughters 
marry well without letting the family become 
bankrupt. should he fail and run into debt, the 
debt is often passed on from one generation to 
another.

Despite the fact that indian law prohibits the 
marriage of women under the age of 18 and 
men younger than 21, parents often violate this 
directive. (at the same time, nearly all marriages 
are arranged by parents.) this practice is slowly 
receding in urban areas, notably among educated 
people. However, in rural settings child marriages 
remain standard as something that is perceived 
as beneficial for both families. it helps the bride’s 
parents to lower the costs of the daughter’s 
nutrition and upbringing, while the groom’s 
family acquires an unpaid female servant, who is 

In Nepal the virginity of girls is endowed 
with a very high social value and therefore 
the average age when girls marry tends 
to be very low.
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often treated as an actual slave. on top of that, the 
daughter brings a dowry for the new family.

today, genetic testing finding out the child’s 
gender prenatally is available in most parts of 
india. in addition, in childhood girls are given less 
food than boys, which further contributes to a 
higher mortality rate among girls up to the age 
of five.

in developed countries, maternal mortality in 
childbirth is 13 deaths per 100,000 births, while 
in developing countries these numbers are 
much higher. in 2005, india recorded 540 deaths 
per 100,000 births. Besides, every year 200,000 
women in india die during pregnancy or due to 
complications incurred during childbirth.

every 6 minutes one pregnant woman dies 
in pakistan. one out of 38 women dies of 
complications related to pregnancy.356 

Health programs in Bangladesh (and other 
countries, e.g. india) have focused on restricting 
the population growth by means of planned 
parenthood. on the other hand, the problem of 
sexually transmitted diseases and infections has 
not been given adequate attention and so 50 
to 60% of married Bangladesh women in their 
reproductive years suffer from stDs. 

in nepal the virginity of girls is endowed with a 
very high social value and therefore the average 
age when girls marry tends to be very low. parents 
are willing to have their daughters married at a 
very early age to prevent premarital sex. Based on 
unicef data, in 7% of weddings the bride is less 
than 10 years old. nearly 40% of weddings involve 
brides under the age of 15 and in 52% of cases the 
bride is less than 16 years old.

one of the important factors behind women’s 
poor status in nepalese society is the fact that 
women usually have no access to education. 
only 35% of nepalese women older than 15 are 
literate. three quarters of girls between the age of 
6 and 15 leave school prior to completing primary 
education.

During natural disasters or other crises, women 
play a major part in securing the family’s survival 
and functioning. the World food program has 
therefore set out a long-term goal for such cases 
to distribute 80% of the aid to women.357

in developing countries women living in urban 
areas earn 80% of what men receive for the same 
work; in rural areas it is only 60%.

in Japan the number of women in managerial 
positions does not exceed 10%, and only 30% 
of women retain their jobs after having a child. 
nowadays one woman in four prefers staying 
single or not having children. otherwise she is 
expected to stay at home and take care of the 
children and the household. While in the 1960s 
and 1970s the Japanese birthrate equaled 2.1 
children per woman, in 2004 it dropped to a mere 
1.29 children per woman. if the current trends 
continue and the Japanese population fails to 
open itself to migrants from other countries, by 
the end of the 21st century the population will 
have dropped from the present 127 million to 65 
million.

America
in some countries women average higher 
education than men. this involves e.g. Brazil, costa 
rica, venezuela, argentina, Jamaica, nicaragua, 
and columbia. Boys attend school less often but 
leave more often because they need to help their 
families, mainly with agricultural work.

the status of women in latin america and 
the caribbean region has recently recorded  
a significant improvement thanks to the better 
enforcement and observation of human rights. 
Hazardous abortions nevertheless continue to 
pose a serious problem, representing one of the 
main causes of female mortality.

although the situation is improving, violence 
against women is still a problem: between 10 
and 28% of women in latin america have been 
physically assaulted by their partner. more than 
half of all peruvian women above the age of 15 
have been exposed to sexual or physical violence. 
in Bolivia, 62% of women have met with abuse.

out of latin america and the caribbean region, 
Barbados reports the best gender equality rate. 
99% of adult women are literate and the country 
boasts the highest percentage of employed 
women.

in north america, people smuggling and 
violence against women are perceived as a serious 
problem. Based on government estimates, about 
15,000 people per year are illegally smuggled into 
the usa, of which 75% are women and girls.358 on 
average, every six minutes one woman is raped in 
the united states.

352	 Around	the	globe,	103	million	children	do	not	go	to	school,	of	whom	58	million	(56%)	are	girls.
353	 Lesotho,	one	of	the	poorest	Sub-Saharan	Africa	states,	records	74%	of	illiterate	men,	with	as	many	as	90%	of	illiterate	women.	In	Congo,	over	50%	of	children	fail	

to	attend	school,	and	according	to	UNICEF	the	entire	education	system	is	paralyzed.	Most	schools	have	utterly	unsatisfactory	sanitary	conditions.	Plus	the	quality	of	
education	has	severely	deteriorated	due	to	the	civil	war.

354	 Waris	Dirie,	a	world	famous	Somali	model,	is	one	of	the	few	women	whose	voice	against	these	practices,	backed	by	her	own	painful	experience,	is	heard	inter-
nationally.	At	a	Prague	conference	Forum	2000	organized	in	2001	by	President	Václav	Havel	she	said:	“I	was	born	Muslim	and	was	circumcised	by	my	parents.	The	
night	before	I	trusted	my	parents	this	was	the	right	thing	to	do.	That’s	why	people	living	in	countries	where	FGM	is	practiced	are	in	a	desperate	need	of	information	
and	understanding.	It	took	me	twenty	years	to	gather	courage	to	speak	about	this	openly.	Somalia	needs	information;	it	needs	to	know	what	life	is	like	in	the	rest	
of	the	world.	FGM	is	a	manifestation	of	men’s	distrust	to	women.	A	male	dominated	society	tells	women	that	they	will	be	valuable	only	if	circumcised	and	thus	
not	tempted	to	commit	adultery”	(Dirie,	2001).

355	 Based	on	BBC	estimates,	the	year	2001	saw	7,000	women	killed	by	a	husband	or	family	member	in	India	because	an	adequate	dowry	had	not	been	paid.	
According	to	Amnesty	International,	in	the	year	1999	1,600	such	cases	were	reported.	Of	them,	only	60	were	taken	to	court	and	only	in	two	cases	were	the	
perpetrators	convicted.

356	 The	whole	of	Asia	averages	1	female	death	per	230	pregnancies.	In	Nepal	the	ratio	is	as	high	as	1:12.	In	contrast,	in	Europe	it	is	1:2,400.
357	 Between	2001	and	2005	water-related	natural	disasters	in	Asia	claimed	an	average	of	62,273	lives	(this	was	influenced	mostly	by	the	tsunami	wave,	killing	

250,000	in	December	2004),	while	the	other	four	continents	totaled	13,432	victims	per	year.
358	 This	involves	organized	crime;	e.g.	people	illegally	crossing	the	border	between	Mexico	and	the	USA	were	not	included.

In 7% of weddings the bride is less than 10 
years old. Nearly 40% of weddings involve 
brides under the age of 15.

While in the 1960s and 1970s the 
Japanese birthrate equaled 2.1 children 
per woman, in 2004 it dropped to a mere 
1.29 children per woman.

About 15,000 people per year are illegally 
smuggled into the USA, of which 75% are 
women and girls.
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2.8.9 future Global challenges – 
nanotechnology, biotechnology, and 
Information technology

The principles of physics do not speak 
against the possibility of maneuvering 
things atom by atom.

Having characterized the pressing global problems, 
let us briefly consider a group of potential global 
challenges which will gain both strength and 
importance in the near future. they are connected 
with development in science and technology and 
include nanotechnology, biotechnology, and 
information technology.359 a lot of positive things 
may result from them, but they also have their 
dark sides – real possibilities of their misuse. each 
of these three 21st century technologies receives 
close attention as evidenced by entire library 
bookcases and the millions of links360 which can be 

found on the internet. We will therefore focus on a 
couple of particular observations which might well 
reflect the ambivalence of these technologies – on 
one hand they offer extensive opportunities for 
development and great potential to improve the 
quality of human life361, on the other hand there is 
the threat of misuse, compared to which even the 
greatest threat of the 20th century – the military use 
of the atomic bomb – pales into insignificance.362

2.8.9.1 nanotechnology
the term “nanotechnology”363 was first used by 
eric Drexler in his book engines of creation (1986) 
in which he wrote about manipulation with 
individual atoms and molecules in order to create 
structures with complex and atomic features. 
as early as 1959, the famous physicist richard 
feynman asserted: “the principles of physics, as 
far as i can see, do not speak against the possibility 
of maneuvering things atom by atom”.

vicki l. colvin from rice university defines 
engineered nanomaterials as inorganic molecules 
with a high degree of homogeneity which have 
at least one important dimension shorter than 10 
nanometers and which are designed on purpose 
for a specific application.

the potential applications of nanotechnology 
are extensive, from a new generation of flat 
television screens, to more efficient solar panels, 
chemicals, and biosensors, nanomedicine364, 
more efficient means of energy transmission, 
and use in military operations (e.g. espionage). 
nanotechnology also offers a great opportunity for 
healthcare diagnostics. for instance, nanodevices 
the size of blood cells might in the future be 
injected into human bodies to carry out internal 
examinations as well as therapeutic interventions 
including surgery. 

nanotechnology can be employed in a 
wide range of applications, from the “top-
down” approach (large machinery producing 
nanomaterials e.g. for clothes or uv filters), to 
the “bottom-up” approach (molecular assembly 
lines able to build molecular machines for the 
production of larger objects) (Glenn, Gordon, 
2005).

nanotechnology and nanomaterials already 
present some risks. for example:

– nanomaterials in solar filters could penetrate 
the skin and get into the food chain.

– nanoparticles used in military industry for the 
treatment of surfaces (to increase hardness 
and improve camouflage) could eventually 
be released and inhaled by soldiers or civilians.

– nanoparticles contained in weapons (e.g. 
depleted uranium) could be inhaled by 
soldiers on the battlefield, but also by civilians 
if dispersed by the wind.

a number of serious potential risks connected with 
nanotechnology will also become apparent in the 
near future:
– artificial blood cells which will substantially 

enhance the abilities of the human body could 
induce the overheating of the organism and its 
failure.

– the introduction of nanoweapons (especially 
miniature robotic weapons and intelligent 
self-guided missiles) could endanger soldiers, 
civilians, the infrastructure, as well as the 
environment.

– using nanotechnology designed to improve 
human senses could in turn lead to addiction, 
chronic fatigue syndrome, and nervous system 
damage.

– artificial “viruses” constructed for the purpose 
of searching for specific human targets based 
on definable genetic markers could mutate 
and cause a biological pandemic.

– Widespread nanosensors could induce 
psychological stress and a sense of continuous 
monitoring by strangers.

– Delayed-action biological nanoweapons could 
have adverse effects on those who come into 
contact with the bodies of the victims, and the 
environment in general.
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– nanoweapons could be overproduced without 
preparing methods for their disposal when 
they are no longer needed.

– nanotechnology controlled by computers 
could completely replace human soldiers 
on the battlefield. starting a military conflict 
could thus become easier and politically more 
acceptable. (Glenn, Gordon, 2005)

now let us engage the imagination a little and 
assume that nanotechnology will enable us one 
day to build specific objects from atoms according 
to our individual demands. moreover, if we are 
able to acquire an “unlimited” source of energy, 
for example by managing thermonuclear fusion, 
or by the efficient use of renewable resources (the 
energy of jet streams and ocean currents, solar 
radiation hitting the deserts or collected in orbit 
– see section 2.8.6.3), we could obtain enough 
resources to satisfy the needs of and provide 
welfare for the nearly ten billion people who will 
live on earth in the middle of the 21st century.

although it sounds like science fiction, 
manipulating individual atoms is not impossible. 
connecting elements the size of an atom are being 

developed as well as motors and pumps with the 
dimensions of a molecule. sooner or later, robots 
comparable with microorganisms will be built. 
in the near future, nanotechnology will enable 
us to produce, for instance, clothes the fibers of 
which will simultaneously serve as a computer, a 
thermoregulatory device, or a communicator, and 
will also change color and pattern on demand (no 
great imagination is needed to see how useful 
such equipment would be in the army).

a civilization which masters the technology 
of manipulating matter at the level of individual 
atoms will undergo a radical change compared 
with the present-day situation. it will no longer 
need factories and perhaps not even shops; it will 
abandon its consumer behavior and eliminate the 
majority of today´s environmental and social issues 
(novák, 2004).

further details presented in the infobox may 
seem too fantastic and unreal. it is quite possible 
that development will not eventually follow this 
direction, but recall the beginnings of computers 
or mobile phones. nobody knew to what extent 
and how quickly they would become part of our 
everyday lives.

359	 We	can	say	that	the	natural	sciences	explore	how	nature	works.	Technology	applies	their	findings	to	make	something	happen.
360	 On	Google	(www.google.com)	7.6	million	links	can	be	found	when	searching	for	“nanotechnology”,	28	million	links	for	“biotechnology”,		

and	205	million	links	for	“information	technology”.
361	 It	will	be	primarily	the	synergy	of	nanotechnology,	biotechnology,	information	technology,	and	also	cognitive	science	that	will	change	the	future	prospects	of	

mankind.	(Glenn,	Gordon,	2007)
362	 In	the	1960s,	Gordon	Rattray	Taylor	wrote	the	“prophetic”	book	The	Biological	Time	Bomb.	He	claims	that	misuse	of	the	achievements	brought	by	biological	

sciences	and	the	manipulation	of	living	matter	may	have	more	drastic	consequences	than	the	misuse	of	atomic	energy.
363	 One	nanometer	is	one	billionth	of	a	meter	(10-9).
364	 For	instance,	already	around	2020,	nanomachines	may	be	available	which	could	go	through	the	body	and	destroy	individual	cancer	cells	while	leaving	the	healthy	

ones	intact.	Nanomachines	are	also	likely	to	be	used	to	transport	drugs	to	a	precisely	defined	place	in	the	body,	to	clean	the	arteries,	to	repair	the	heart,	brain,	and	
other	organs,	avoiding	conventional	surgery.	(Kalous,	2006)

365	 The	study	has	received	positive	reviews	from	NASA,	so	in	principle	Phoenix’s	ideas	are	credible.
366	 Chris	Phoenix	remarks	that	the	principle	of	the	relay	was	known	in	the	1830s	and	became	widely	used	after	the	1840s	in	telegraphs.	Yet	at	the	same	time,	Charles	

Babbage	built	an	automatic	computing	machine	based	on	mechanical	elements	driven	by	a	steam	engine.	If	he	had	used	relays,	the	information	age	would	have	
begun	about	a	century	earlier.	It	is	similar	with	fabricators.

Infobox: fabricators, or the dream factory
Chris Phoenix, a member of the Center for Responsible Nanotechnology, an informal network of scientists and busi-
nessmen, produced an interesting study in 2004 showing a possibly feasible way in which the assembly of objects at 
the level of individual atoms could be managed.365 His idea is based on molecular manufacturing. It is the computer-
controlled arrangement of individual atoms at predetermined locations to create the desired product. Phoenix assumes 
that a computer-aided device will be designed which will create the basic modules. Robotic micromanipulators will 
then combine them into higher units to obtain the final product. The estimated size of the devices (called fabricators) 
is best reflected in the term which the authors use: tabletop factory.

Nanotechnology can produce materials a hundred times stronger than steel. Arrangement by atoms would give 
much better mechanical properties and much longer life to constructional elements compared with today´s products.

The industrial mass production of the present day has wasteful material and energy management encoded in its 
very substance. Each product leaves behind waste several times larger in volume and also energy lost in inefficient 
machinery, in cooling, transportation, etc. Mass production also means that customers are forced to buy products 
which meet the economic interests of their producers rather than the genuine needs of the consumers.

Serial production on assembly lines also brings a decline in quality – manufacturers are not interested in the long 
life of their products, because they need to produce and sell new ones constantly. In contrast, devices assembling 
products atom by atom produce virtually no waste. The production of objects on individual demand and at the place 
of consumption means, not only better products, but also savings on transport, trade, packaging, etc. The gradual 
abandoning of factory mass production could lead to the disintegration of the current social structure and to changes 
in values and lifestyle, which might bring about certain social upheavals.

Modern science is quite likely already able to develop fabricators, we just do not see the right context.366 Today‘s 
rapid development of computers is one of the indicators that the construction of fabricators may quite likely be 
achieved in the near future. Millions of functional elements are packed in microchips and memory modules in a tiny 
space and the technology of their production is close in scale to the world of atoms.

Sooner or later, robots comparable with 
microorganisms will be built. 

A civil ization which masters the 
technology of manipulating matter at 
the level of individual atoms will undergo 
a radical change compared with the 
present-day situation. It will no longer 
need factories and perhaps not even 
shops; it will abandon its consumer 
behavior and eliminate the majority of 
today‘s environmental and social issues.
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Chris Phoenix believes that the construction of prefabricators could be feasible sometime between 2015 and 2025. 
No matter when exactly this will happen, as soon as it does happen, the invention will spread with the speed of light-
ning. The potential advantages over other methods of production are immense. Equally immense, however, are also 
the (primarily social) risks of the transition to the new model of production. (Novák, 2004 and www.crnano.org)

2.8.9.2 biotechnology

Science without conscience is but the ruin 
of the soul.

Francois	Rabelais

Within 20 years, the healthcare system 
could change from the traditional 
“diagnosis and therapy” to “prediction and 
prevention”. 

Developing countries see an opportunity 
for the “second green revolution”.

Biotechnology works with living organisms and 
brings extensive opportunities as well as potential 
dangers. it will, for instance, enable us to diagnose 
and treat diseases of genetic origin before they 
develop, perhaps already in utero. Within 20 years, 
the healthcare system could change from the 
traditional “diagnosis and therapy” to “prediction 
and prevention”. some drugs will be personalized 
to suit the unique requirements of individual 
genetic makeup.

the chapter on food has already briefly 
mentioned the issue of genetically modified 
organisms (Gmos). Developing countries see an 
opportunity for the “second green revolution” 
in Gmos (and multinational corporations, such 
as monsanto, a chance for large profits, because 
farmers need to purchase the seeds of Gmos every 
year), but what if we have already overstepped the 
reasonable limits regarding the manipulation of 
living organisms?

Biotechnologists are today inserting the genes 
of foreign organisms, not only into microbes and 
plants, but also into fish and mammals. these 
organisms subsequently “produce” specific 
molecules. it is also possible to modify genetically 
a whole organ which will produce a desired 
substance when transplanted into the human 
body. for the artificial synthesis of new substances 
kaufmann (1995) proposed the term “applied 
molecular evolution”.367

as a branch of biotechnology, bioengineering 
deals with improvements in the physical structure 
and mental capacity of humans. today we are 
obsessed with perfection, at least in the developed 
western world. children are examined after 
conception as well as before birth to discover any 
defect. Before marriage, we can have the genetic 
makeup of our partner checked.368

Biotechnology and bioengineering may provide 
means by which we could repair our bodies (or 
their components) and it is expected that people 
could live in reasonable physical condition 
to around 120 years of age. What will be the 
consequences for intergenerational relations?

through biotechnology,  and genetic 
manipulation in particular, we are beginning to 
interfere with, biblically speaking, the tree of life 
but are we allowed to do so, or not? christian 
churches warn against playing with life. the 
catholic church, for instance, does not object to 
organ transplantation, but it does object to genetic 

manipulation. the czech priest tomáš Halík rightly 
says that we must choose: either we accept and 
take life as a gift, and then genetic manipulation 
(especially cloning in humans) is intolerable, or we 
take life as a product, and in that case we can treat 
it however we wish, with all the consequences it 
brings.

unfortunately, we are beginning to interfere 
with the tree of life from the opposite side, too – 
by establishing the right to pass away voluntarily. 
Here again we will have to decide if we perceive life 
as a gift, or as a “product” to be disposed of when 
its life is over. elderly and ill people who live alone 
may find themselves under the great psychological 
pressure that they are not needed any longer and 
that they only deprive their relatives and society 
of resources and time. as of mid-2009, nearly 950 
people had died by means of assisted suicide 
at the swiss clinic Dignitas for which it is “good 
business”, because assisted suicide costs 10,000 
swiss francs there (approximately us $12,500).369 
(pokorný, 2009)

although we are already employing genetic 
manipulation to a certain extent, there is a chance 
that we will learn from the negative consequences 
and try to limit them through public education and 
by legal means370 as in the case of, for example, 
smoking and drugs. nevertheless, it is true that 
there is much more at stake concerning genetic 
manipulation.

cloning, which can be called in taylor´s words 
“the biological time bomb”, is currently a widely 
discussed topic. it should be noted that cloning 
does not lead to immortality, but that it produces 
new and different beings.371 the practicality of 
cloning was demonstrated in 1997 when the 
now famous sheep Dolly was successfully cloned. 
nevertheless, she died as early as 2003, probably 
because of “accelerated aging”. 

in 2004, scientists in south korea announced 
that they had created a human clone which gave 
them the first derived stem cell. it ultimately 
turned out to be a big scam which resulted in an 
international scandal.372

nevertheless, sooner or later, whether in a 
public or a private research institution, someone 
will succeed. it will mark a significant step forward 
on the journey to the utilization of these cells for 

As of mid-2009, nearly 950 people had 
died by means of assisted suicide at the 
Swiss clinic Dignitas for which it is “good 
business”, because assisted suicide costs 
10,000 Swiss francs there.
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replacing other cells in human bodies damaged by 
diseases such as diabetes or alzheimer’s disease.373

on the other hand, there are many ethical and 
legal issues connected with it. the definition of 
human life will probably have to be more precisely 
determined. if a new being is cloned from our own 
cells, will it have inheritance rights? What legal 
relationship will it have to “normal” children? What 
if people clone their doubles only to be able to use 
their bodily organs? Will it be murder?

more questions of similar importance could 
be formulated.374

 stephen Hawking enlivened 
the debate concerning genetic engineering with 
a recommendation for people to change their 
Dna by means of genetic modification and keep 
themselves ahead of rapidly advancing progress 
in computer technology. according to him, 
this is the way to prevent intelligent machines 

from taking the world under their control. With 
all due respect to the famous physicist, i think 
this idea is completely misleading. the more 
brilliant stephen Hawking is in the domain of 
the formation and evolution of the universe, the 
more dangerously naïve he is in the field of genetic 
engineering (dangerously because his certainly 
deserved authority in physics could be misused 
to promote very dangerous experiments in genetic 
manipulation).there have also been attempts to 
recreate some extinct species through breeding 
back and genetic manipulation. certainly, it will 
not be as easy as in the famous movie Jurassic park, 
but some results may be expected. for example, 
australian scientists are now trying to use cloning 
to resurrect the tasmanian tiger which became 
extinct just 70 years ago and therefore well-
preserved cells from the body of the animal are 
available.

367	 The	term	“synthetic	biology”	is	nevertheless	more	likely	to	enter	into	common	usage.	It	is	defined	as	the	design	and	construction	of	new	biological	parts,	devices,	
and	systems	which	do	not	exist	in	the	natural	environment.	Synthetic	biology	also	includes	the	transformation	of	already	existing	biological	systems	so	that	they	
can	perform	new	tasks	(Glenn,	Gordon,	2007).

368	 Francis	Fukuyama	(2002),	a	well-known	American	political	scientist,	warns	that	efforts	to	subdue	human	nature	through	biotechnology	are	more	far-reaching	and	
more	dangerous	than	attempts	to	control	the	non-human	world	through	industrial	technology.	The	genome	of	humans	has	only	about	30,000	genes	(for	instance	
worms	have	19,000	genes).	That	is	perhaps	why	the	genetic	conditioning	of	behavior	and	higher-order	characteristics	such	as	personality	or	intelligence	is	so	
complex	that	we	will	never	be	able	to	manipulate	it	without	adverse	side	effects.	A	single	gene	may	have	more	than	one	effect	while	in	some	cases	several	genes	
must	work	together	to	create	a	single	effect.

369	 In	assisted	suicide	the	patient	drinks	a	cocktail	with	a	poison	prescribed	by	a	doctor.	However,	the	patients	must	apply	the	glasses	to	their	mouths	themselves,	so	
that	the	doctor	or	the	company	could	not	be	accused	of	murder.

370	 There	are	new	aspects	of	morality	emerging	which	are	likely	to	be	reflected	by	the	law	later	on	as	well.	They	might	be	exemplified	by	artificial	insemination	or	
when	a	woman	hires	another	woman	who	will	carry	her	child	for	the	period	of	pregnancy	in	her	womb	and	who	will	also	give	birth	to	it.	Both	women	may	
afterwards	lay	claim	to	the	child	which	may	prove	a	complicated	case	for	the	court	(Svoboda	and	Nováček,	2002).

371	 Josef	Svoboda	illustrates	it	as	follows:	“Even	if	I	had	a	cell	removed	from	my	body	and	had	it	grown	in	an	artificial	womb	until	it	would	be,	say,	a	little	boy,	he	
would	not	be	me.	He	would	be	my	son,	or	perhaps	brother	–	my	mononuclear	brother,	only	artificially	“grown”,	but	he	would	be	an	individual	with	his	own	mind	
and	freedom	of	decision.	He	would	not	be	my	other	self”	(Svoboda	and	Nováček,	2002).

372	 This	case	once	again	clearly	demonstrates	that	scientists	are	certainly	not	immune	to	the	temptations	of	this	world	–	money	(e.g.	in	the	form	of	grants),	power	
(influence	within	the	academic	world),	and	fame	(mediated	e.g.	by	receiving	a	prestigious	award).

373	 One	day	it	should	be	possible	to	use	stem	cells	for	replacing	any	part	of	the	human	body.	The	most	suitable	stem	cells	for	research	are	collected	from	embryos	
which	are,	nevertheless,	destroyed	by	this	process.	It	arouses	major	ethical	controversy,	especially	among	the	faithful	who	believe	that	every	human	life	is	
sacred.	Stem	cells	can	be	found	also	in	adult	bodies,	but	these	can	change	only	into	certain	types	of	tissue.	Collecting	stem	cells	from	amniotic	fluid	is	ethically	
uncontroversial	and	therefore	perhaps	promising.	Future	development	will	show	whether	it	is	a	feasible	way.	The	use	of	embryonic	stem	cells	conceals	another	
serious	threat.	Non-transparent	and	poorly	documented	research	financed	from	private	funds	may	alter	the	genetic	makeup	of	mankind.	In	the	US,	400,000	frozen	
human	embryos	are	stored	which	again	evokes	the	question	concerning	the	value	of	human	life.	Some	techniques	are	mixing	human	genetic	makeup	with	the	
genes	of	other	animal	species	to	produce	“animals”	which	would	be	better	organ	donors.	What	if	the	stem	cells	in	the	animal’s	body	migrate	uncontrollably	to	its	
other	parts?	What	if	the	stem	cells	injected	into	primates	(e.g.	chimpanzees)	resulted	in	brain	development	very	similar	to	the	human	brain?	Canada	outlawed	
such	experiments	in	2004	(Glenn,	Gordon,	2007).

374	 Some	of	the	risks	connected	with	cloning	are	on	the	other	hand	probably	exaggerated,	for	example,	attempts	to	multiply	a	mercenary	unit,	or	some	kind	of	
supersoldier.	To	produce	such	a	unit	would	take	a	very	long	time,	at	least	20	years.	It	is	easier	to	recruit	future	mercenaries	in	the	slums,	which	is	also	cheaper	and	
faster.

375	 Jaroslav	Kalous	(2006)	claims:	“We	are	living	at	the	beginning	of	the	‘fourth	information	revolution’	(the	first	–	the	invention	of	speech	500,000	years	ago,	the	
second	–	the	invention	of	writing	5,000	years	ago,	the	third	–	the	invention	of	the	printing	press	500	years	ago,	and	the	fourth	–	the	invention	of	computers	50	
years	ago).”

2.8.9.3 Information 
technology
at the beginning of the current era, people 
possessed a certain amount of information and 
it took 1,500 years before it doubled. then the 
printing press was invented and the amount of 
information doubled every 100 years, later on 
every 50 years. in the 20th century, the amount of 

information doubled every 10 years and since the 
spread of personal computers, the internet, and 
other information technologies, it has been every 
7 years.375

the internet has already become one of the 
most powerful driving forces of globalization, 
democratization, education, and also economic 
growth. the authors of the state of the future 
report (Glenn, Gordon, 2007) believe that it 
stimulates the gradual formation of a planetary 

If a new being is cloned from our own 
cells, will it have inheritance rights?

What if people clone their doubles only to 
be able to use their bodily organs? Will it 
be murder?

In the 20th century, the amount of 
information doubled every 10 years and 
since the spread of personal computers, 
the Internet, and other information 
technologies, it has been every 7 years.
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collective intelligence.   perhaps the most 
prominent example is Wikipedia. second life and 
other “cyber-worlds” compete with the real world 
and attract the attention of millions of people 
around the world. the World Wide Web is fast 
becoming a highly participatory and interactive 
medium. Within ten years, the majority of the world 
might already be connected to the “planetary 
nervous system”. cyberspace would thus become 
the fundamental and unprecedented medium for 
human society. (Glenn, Gordon, florescu, 2009)

in just a few years, the number of Google 
searches increased from 150,000 per day to 90 
million per day in 2006. the internet is becoming 
the main means of commerce, which is changing 
the entire business system and its infrastructure. 
in 2006, internet commerce already accounted for 
18% of world trade (almost 13 thousand billion 
dollars), but it also has its risks. in the us people 
lose an estimated us $3 billion each year due to 
private data theft.

a n  e l e c t r o n i c  fo r m  o f  g o v e r n a n c e 
(e-governance) could lead to greater transparency, 
accountability, and less corruption. the internet 
also breaks down the barriers of time and space 
between people and enables them to share 
knowledge, information, and opinions. it is a great 
opportunity for research and education. scientists 
can now exchange their ideas within hours, not 
months as was the case when only journals, 
conferences, and books constituted the platform 
for sharing ideas and thoughts.

the digital divide between developed and 
developing countries is closing fast. the ratio 
between these two groups in 1995 was 40:1, while 
it was only 1.4:1 in 2007 (mainly due to a rapid 
growth in the number of users in china).376

such a quick onset of computer communication 
(the internet) is fascinating. thirty-eight years 
had passed before radio broadcasting covered 
an audience of 50 million listeners. television 
broadcasting needed thirteen years to reach the 
same audience. the internet reached this number 
in four years. according to the international Data 
corporation the number of emails sent each day 
exceeded 34 billion in 2007. What is bad about this 
is the fact that 90% of emails are spam (unsolicited 
mail).observing the advent of information 
technology, roy kurtzweil (1999) believes that we 
are entering an era of great acceleration. perhaps 
too boldly and optimistically he claims that the 
progress brought by the 21st century will be equal 
to what has been achieved over the past 20,000 
years.

the internet offers perhaps the greatest 
opportunity for use in education. the number 
of school-age children is rapidly growing in the 
developing countries, which suffer from a shortage 
of teachers. a partial solution to this problem could 
be audio-visual programs for distance learning, 
online courses on the internet, etc. this would 
nevertheless require large investment in order 
to increase internet penetration in the poorest 
countries377 and to develop software tailored for 
education in local conditions. these educational 
modules could allow students to choose their own 

pace of learning according to their schedule and 
abilities.

the primary objective of the internet is to make 
global knowledge available to everyone. project 
Gutenberg represents one means which helps 
to achieve it. in 2008, it made 100,000 books 
available free on the internet. the united states 
library of congress, in collaboration with Google, 
has founded the World Digital library which 
will contain important documents from various 
cultures.

it is quite likely that the internet may be evolving 
into a global “brain of humanity”.378 the internet 
will give various communities the opportunity 
to unite with respect to their interests and 
preferences rather than based on national, ethnic, 
or regional characteristics.

the internet and information technology in 
general were developed by people who are not 
perfect and therefore their usage brings both 
advantages and disadvantages. about one third of 
software is still obtained illegally. in 2006, software 
piracy caused losses of $40 billion.

information technology is undergoing rapid 
development in india.379 its export of software 
and it services amounts to tens of billions of 
dollars. the paradox is that the number of people 
employed in the information technology sector 
is one of the largest in india, but it also has the 
largest number of illiterate people in the world, the 
largest number of people living below the poverty 
line, and the largest number of children suffering 
from malnutrition.

some arab countries restrict the access of their 
inhabitants to the internet and sometimes also 
parents do the same to their children because of 
the “moral defectiveness” of some websites. most 
internet users in the near east live in turkey and 
iran (in relative figures this ranking would of course 
include also israel). the internet is subject to strict 
state control in other non-democratic regimes – 
laos, Burma, vietnam, north korea, saudi arabia, 
china, etc.).

in Japan, people are fascinated with robots 
which are in fact also computers, or more 
precisely computer-controlled machines. they 
are employed not only as production machines 
in factories, but they are also sold as domestic 
helpers and “domestic pet” robots. it seems as if 
many Japanese are more comfortable in contact 
with robots than with other people.

not enough attention has been paid so far to 
the fact that millions of old computers are replaced 
every year and the discarded machines are 
becoming a significant environmental problem, 
especially because they contain some hazardous 
materials (Glenn, Gordon, 2007).

the greatest risk of misusing information 
technology, however, rests in the possibility that 
governments or criminal organizations could use 
them to deprive us of our privacy and freedom 
with a perfection far beyond the scope of George 
orwell´s imagination which he employed in the 
novel 1984. a personal card with a magnetic record 
can contain thousands of details about each 
individual. With this, everyone could be identified 

As people subject the outer world with 
science and technology, they lose control 
over their inner world. They discover the 
secret of infinitely small and infinitely big 
worlds but fail to comprehend their own 
secret. They wish to rule the universe, not 
aware how to rule themselves.

Michel	Quist

The digital divide between developed and 
developing countries is closing fast. 

It seems as if many Japanese are more 
comfortable in contact with robots than 
with other people.

Number of people employed in the 
information technology sector is one of 
the largest in India, but it also has the 
largest number of illiterate people in 
the world, the largest number of people 
living below the poverty line, and the 
largest number of children suffering from 
malnutrition.
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and classified based on their medical, economic, 
criminal, and other characteristics, and of course, 
this can be misused. an irremovable bracelet or 
chip under the skin will not make us invisible like 
in a fairy tale, but rather the opposite, traceable at 
any place on the planet, even retrospectively, that 
is, who was where and when (yesterday, a week 
ago, the previous year). “We are not talking about 
the distant future, but about what is already going 
on”, says Josef svoboda (1997).

nanotechnology,  b iotechnology,  and 
information technology are examples of potential 
global issues. according to the millennium project 
(Glenn, Gordon, 2003), the following sectors of 
research and their application may prove to bring 
the highest risks for mankind:

– intentional or unintentional release of 
genetically modified organisms with a 
catastrophic impact on the biosphere;

– misuse of biotechnology to produce weapons 
of mass destruction;

– misuse of nanotechnology to produce secret 
weapons of mass destruction;

– loss of biodiversity due to aggressive marketing 
favoring patented genetically modified species;

– intelligent nanotechnology which will evolve 
independently and escape human control. 

there is still a chance to act proactively, in good 
time, and eliminate the most serious risks. Will 
we be able to do it, though? throughout history, 
people have acted in the vast majority of cases in 
“ex post” rather than “ex ante” fashion. Whether the 
21st century will change this still remains an open 
question.

376	 In	1992,	the	Internet	was	used	by	one	person	in	778	on	average.	In	2007,	it	was	already	one	person	in	six.	A	similar	progress	can	be	seen	in	mobile	phones,	too.	In	
1992,	one	person	in	237	used	a	mobile	phone.	In	2007,	it	was	already	two	people	in	five.	One	third	of	people	use	English	on	the	Internet,	one	sixth	Chinese,	and	
one	tenth	Spanish.	(Glenn,	Gordon,	2007).

377	 Markéta	Černoušková	(2000)	suggested	how	to	help	these	countries	effectively.	Nevertheless,	the	political	will	to	do	it	would	be	necessary.	“There	should	be	
taxes	on	computer	network	access	in	rich	countries	and	the	yields	would	then	be	used	to	finance	projects	to	connect	the	Third	World	countries.	Europeans	and	
Americans	would	have	to	pay	a	fee	for	a	given	number	of	sent	emails	or	for	a	certain	period	of	time	spent	online.	...	Facilitating	extension	of	the	Internet	to	the	
developing	countries	requires	difficult	political	negotiations.	And	apparently,	the	West	lacks	both	the	time	and	the	mood	for	it.”

378	 The	human	brain	has	100	thousand	billion	synapses	and	is	perhaps	the	most	complex	object	in	the	Universe.	Social	interaction	between	people	actually	repre-
sents	the	interactions	between	seven	billion	of	those	100	trillion	synapses.	Computers,	undergoing	fast	improvements,	can	further	increase	this	capacity.	(Glenn,	
Gordon,	2007)

379	 Bangalore,	India,	employs	more	specialists	in	the	field	of	information	technology	than	Silicon	Valley	in	the	US.

An irremovable bracelet or chip under 
the skin will not make us invisible like 
in a fairy tale, but rather the opposite, 
traceable at any place on the planet, even 
retrospectively, that is, who was where 
and when (yesterday, a week ago, the 
previous year). 
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3.1 basic Characteristics of the Study of 
Possible futures
One of the principles of sustainable development 
is the precautionary principle. To prevent this 
appealing motto from being just an empty phrase 
we need to look into the future. For hundreds 
and thousands of years we have been learning 
predominantly from experience, from events that 
have taken place. This is what the well-known 
saying: “History is life’s teacher” stems from. The 
greater the chances humankind has to influence 
what is happening around itself (chiefly thanks to 
science and industrial progress), the more negative 
the impact of possible errors will be.

For generations we have been used to behaving 
following the pattern “trial – error – experience”. 
If for example in the past a farmer did not plant 
potatoes along the contour (across the slope) but 
along the line perpendicular to the contour (down 
the slope), the consequences were obvious – the 
rain washed down the soil including the potatoes 
planted in it. The farmer either learned his lesson 
or repeated the mistake with the same outcome 
until he learned not to do so.

Our present situation is much more complex. 
We have the power and possibilities to realize 
things that will affect not only family, community 
or region, but also the development of nations and 
the entire world. Moreover, the relation between 
cause and effect is usually not at all as clear and 
immediate as with potato planting. Whether our 
activities affect the climate system or for instance 
the ozone layer in the stratosphere will only show 
in the long term and it is extremely difficult to 
predict what will happen and where. Still, we 
cannot cease searching for the answer because 
otherwise we would be in the dark, behaving 
like children, who are incapable of realizing the 
consequences of their actions.

The report to the Club of Rome “No Limits 
to Learning” (Botkin, Elmandjra, Malitza, 1978) 
called for “anticipatory learning”, i.e. learning from 
possible future situations and not only from the 
past. Dropping nuclear bombs on Hiroshima and 
Nagasaki at the end of the World War II marked the 
symbolic turning point when anticipatory learning 
became a necessity. Had the political and military 
representatives of the United States known what 
genie they were releasing from the bottle and 
had the Japanese leaders suspected how drastic 
the consequences would be, it might have been 
possible to achieve the Japanese surrender 
without the terrible suffering of hundreds of 
thousands of people.

However, one thing needs to be clarified at the 
very beginning. It is not within human capacities to 
forecast a definite future. Science cannot and most 
probably will never be able to predict the definite 
future of humankind and human society. Anyone 
claiming to have the ability to do so is relying on 
an unscientific approach to the study of the future 
(the term “unscientific” is not to be understood 
pejoratively here). In terms of science we can 

only explore and study future opportunities and 
dangers (or a range of possible futures) that could 
occur under certain conditions. These images of 
possible futures may help to make our present 
decisions more qualified and responsible.

Roy Amara (1981) expressed the principles of 
the scientific study of the future very aptly:
1. The future is not predetermined;
2. The future is not predictable;
3. The future can be influenced by our individual 

choices.
We contend, then, that the future is not 
predetermined or set in stone. People have 
freedom of choice. Human powers therefore 
cannot predict the particular shape of the future. 
As the future is not predetermined and we have 
freedom of choice, it can be influenced by our 
choices (even if only slightly). As the future can be 
influenced by the choices we make, it makes sense 
to study and see the future in all its diversity and 
to try to affect it in a desirable way. This applies to 
individuals as much as to humankind as a whole.

The discipline dealing with the study of possible 
futures is futurology, more commonly and 
fittingly referred to as futures studies.1 Futurology 
denotes research into the future, i.e. all the 
diverse theoretical, methodological, and practical 
forecasting activities. The term was first used in 
1943 by Ossip K. Flechtheim (Šulc, 1987).2 

The former socialist countries tended to use 
the term prognostics, understood as a discipline 
developing the theory, methods, and practice 
of scientific prediction. General prognostics 
developed methods that could be basically 
applied universally regardless of the subject of 
the forecast. Emphasis was placed above all on 
those methodical approaches that enabled the 
knowledge of various disciplines to be combined 
(Šulc, 1987).

Forecasting is the systematic accumulation of 
knowledge, experience, and concepts about the 
future, acquired through rational processes and 
logical thinking, and the formulation of possible 
options of development (Veselý, Nekola, eds., 
2007).

These activities result in a forecast, i.e. a 
systematically derived and reliable account of the 
future which is to occur under certain conditions 
and usually also at a specific period of time (Šulc, 
1987).

Šulc (1987) divides forecasting into several 
stages:
1. Analysis of the subject of the forecast 

(justification of the purpose and objectives 
of the forecast compilation, identification of 
the optimum time frame, analysis of the most 
important technical, economic, and social 
agents, acquisition of necessary forecasting 
information, proposal of the most suitable 
approaches and forecasting methods, 
specification of the commissioned forecast, 

Ask me of things to come! 
(Isaiah 45: 11)

If you are planning for a year, sow rice; if 
you are planning for a decade, plant trees; 
if you are planning for a lifetime, educate 
people. 

Chinese proverb

The future is not what it used to be.
Paul Valéry, French poet and essayist 

Dropping nuclear bombs on Hiroshima 
and Nagasaki at the end of the World  
War II marked the symbolic turning point 
when anticipatory learning became a 
necessity. 
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and definition of the organizational conditions 
of the project).

2. Organization of forecasting activities 
(formation of the project team, task 
assignment, compilation of work schedule).

3. Gathering of new forecasting information (a 
retrospective of the historical development 
and diagnosis of the current situation, 
determination of characteristic indicators, 
collection and evaluation of other relevant 
forecasting information).

4. Forecasting (the creation of a forecast based 
on accumulated information and forecasting 
methods, identification of alternative target 
states and required conditions, assessment 
of the probability, reliability, and informative 
value of individual predictions, formulation 
of a complex final forecast, its verification and 
potential adjustments).

5. Translating the forecast into practice 
(interpretation and popularization of 
outcomes, the management’s decision about 
implementing the optimal variant of the 
forecast).

Forecasting (futurological) research may be aimed 
principally in two directions:
a) Explorative (descriptive) approach – based on 

analyzing trends3 and developmental options 
that are likely to occur. It answers the question 
“what will happen if”.

b) Normative approach – based on anticipating 
and formulating desirable states (objectives) 
of the future and ways to accomplish them. It 
answers the question “what should be done for 
something to happen”.

The explorative approach results in a range of 
possible directions and a description of these 
directions (possible futures). The normative 
approach results in the formulation of the desirable 
objective (the desirable future) and a description 
of the way (or several ways) to reach this objective.

Forecasts affect the future even by having been 
formulated. The forecast of a particular future state 
(for instance the outbreak of a civil war, famine) 
can lead to activities that will prevent this forecast 
from being fulfilled. This phenomenon is termed 
a self-defeating forecast. (The forecaster succeeds 
if forecast fails to materialize because an efficient 
preventive measure has been taken).

The forecast of a future state may none the 
less also materialize even if it would have never 

taken place had it not been for the formulation 
of this possibility (for example the collapse of a 
bank caused by mass cash withdrawals by clients 
who, based on a forecast, lost confidence in the 
bank). This phenomenon is termed a self-fulfilling 
prophecy.
Based on their accuracy, Dunn (2004) distinguishes 
three basic types of forecast:
a) Projection – a forecast based on the 

extrapolation of previous and current 
trends into the future (e.g. demographic 
development).

b) Prediction – a forecast based on theoretical 
assumptions (e.g. consequences of the 
implementation of a measure, e.g. ecotax).

c) Conjecture – a forecast based on experts’ 
judgment, often relying on their intuition, 
experience, and insight.

Based on the time frame, there are three basic 
types of forecast:
a) Short-term forecasts with a time frame of up 

to 1 year;
b) Medium-term forecasts with a time frame from 

5 to 10 years;
c) Long-term forecasts with a time frame from 25 

to 50 years; forecasts exceeding 50 years are 
utterly exceptional.

Hogwood and Gunn (1984) suggest a probably 
more useful forecast typology, which is not 
grounded on the time division of the forecasted 
period but on its content and on the certainty of 
the forecast. Their division is as follows:
– Forecasts concerning the consequences of 

decisions already adopted or forecasts of areas 
with clear trends (e.g.the identification of the 
number of retirees twenty years from now – all 
these future retirees are alive today).

– Forecasts concerning areas for which some 
but not all forming factors are known (e.g. the 
number of pupils in schools – we know the 
number of women of childbearing age but 
not the number of children that will actually 
be born).

– Forecasts concerning areas where we have 
little or no control over the deciding factors 
or where a simple projection of the available 
data is inadequate (e.g. the number of children 
with a certain handicap twenty years from 
now – this reflects many factors and changes 
in society and technology).

It‘s time we steered by the stars, not by the 
lights of each passing ship.

Omar Bradley

Present-day futurologists are endangered 
by the pitfalls of laxity, alibism, and self-
satisfaction, which manifest themselves by 
describing the future rather than thinking 
about it. Such an attitude is more futuro-
graphy than futurology. It is necessary to 
add to the present futurology a futurosophy 
with a prophetic aspect. The result has 
then to be something more than a series of 
scenarios, conclusively futurosophy has to 
help us discover the sense and the aim of 
our lives, our activities and tendencies, it 
has to give us a prospect of the final end of 
the human story on the Earth.

Karel Skalický

1 In 1967 the then president of the World Future Society, Edward Cornish, came up with the alternative term “futuristics”, sometimes used in the United States as a 
denomination for research into and a broad and general interest in the future. Unlike futurology, futuristics places a much greater emphasis on the importance of 
art and imagination in researching possible futures (Šulc, 1987).

2 Ossip K. Flechtheim – a German sociologist and political scientist.
3 A trend is a sequence of quantitative indicators, the values of which change depending on time or another parameter usually in one direction. If the values of 

indicators developing as described above clearly follow a simple curve, the trend can be extrapolated into the future. If the trend is not expressed in quantitative 
indicators but in general (by means of a qualitative statement), it is a tendency (Šulc, 1987).

Forecasts affect the future even by having 
been formulated. 
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3.2 Methods of Studying Possible futures
For a discipline to be recognized as a science, it 
needs to have its own subject and methods of 
study. The subject of futurology is the future, 
from the future development of humankind to, 
for instance, the future production orientation of 
a company.

Futurology has largely taken over the research 
methods from other disciplines of science despite 
the fact that some methods were developed within 
this field (to be later taken over and used by others, 
especially social sciences). This involves e.g. the 
Delphi method, scenario planning, simulation and 

modeling, morphological analysis, the relevance 
tree, and lately also the foresight method.

The fol lowing tex t  provides  a  br ief 
characterization of selected methods used in 
forecasting (futurology), which are relatively easy 
to grasp methodically and should be applicable 
and useful for sustainable development. For 
detailed information consult the complex study 
of the Millennium Project “Futures Research 
Methodology Version 3.0” (Glenn, Gordon, eds., 
2009). 

3.2.1 the brainstorming Method
Brainstorming is a systematically held discussion 
of experts from various fields, designed to 
generate creative concepts, ideas, and new 
solutions concerning a pre-defined issue. Together 
with related techniques such as brainwriting 
(description of thought processes)4 and mind 
mapping5, brainstorming is a procedure used 
at the initial stage of a forecasting project. The 
method was first used in the 1950s in the United 
States to improve the unsatisfactory progress of 
business meetings, at which a low creative level 
of discussion, dependency on the group leaders’ 
opinion, and unsystematic argumentation were 
slowing down the formation of new concepts and 
ideas.

Brainstorming facilitates the rapid acquisition of 
experts’  ideas and their combining. It is effective 
in eliciting ideas stored in the subconscious. It 
does not aim at converging opinions but at the 
originality and diversity of ideas.
The brainstorming method is generally based on 
the following principles:
– The more suggestions there are for the solution 

of a problem, the higher the probability is that 
among them will be the most enterprising 
and/or the most original one;

– Developing, combining, and improving one’s 
own ideas as well as developing the ideas of 
the other participants in the discussion;

– Relaxed atmosphere procures spontaneous 
confrontation of ideas;

– Criticism of presented suggestions and 
arguments allowed only in the final phase of 
the discussion – this suppresses the influence 
of preconceptions.

The organization of brainstorming can be broken 
down into three stages:
– Preparatory stage;
– Solution;

– Outcome evaluation and implementation.
The procedure of the brainstorming method 
follows these rules:
1. Formulation of the subject of the forecast. If 

the participants are given a too general and 
vaguely formulated task, their answers will not 
be concrete and accurate.

2. The number of participants can range from 
three up to several dozen. The team should 
consist of multidisciplinary participants who 
should not have a too disparate social status 
and level of expertise.

3. Conduct of the discussion. First, the facilitator 
briefly explains the essence of the method and 
what is expected from the discussion results. 
It is important to point out that suggestions 
are not to be criticized at the beginning of the 
discussion. The facilitator does not propose 
suggestions but coordinates the discussion. 
The input of each participant should be short, 
three to five minutes.

4. Time and setting of the session. The morning 
hours are usually the best. Participants should 
be informed of the topic in advance but 
should not study literature or discuss the issue 
beforehand. That would make the session 
into a platform of published and official 
views. The session should be held in a quiet 
and pleasant room. It should be stressed that 
the participants are not there to represent a 
particular institution but should come up with 
their personal concepts of the future.

5. Evaluation of the discussion. The progress of 
the session is recorded and classified based on 
the notions of future development. If the views 
cannot be unified into a complex, harmonized 
forecast, several alternatives of development 
should be formulated.

The subject of futurology is the future, 
from the future development of 
humankind to, for instance, the future 
production orientation of a company.

Brainstorming facilitates the rapid 
acquisition of experts’  ideas and their 
combining. It is effective in eliciting ideas 
stored in the subconscious. It does not 
aim at converging opinions but at the 
originality and diversity of ideas.
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3.2.2 delphi Method
The Delphi method emerged in the early 1960s 
in the United States with a view to eliminating 
obstacles hindering the obtaining of experts’ 
consensus. It involves a gradual survey and 
comparison of the experts’ forecasts, based on 
their anonymity, controlled information feedback, 
and the statistical identification of the consensus of 
the majority’s opinions. Thanks to anonymity, the 
questionnaire method eliminates the limitations 
of traditional methods of converging opinions 
(conferences, discussions, voting).

Controlled information feedback is provided 
by means of consecutive questionnaires that are 
always complemented with information obtained 
in the previous rounds. Survey participants thus 
learn about the arguments and views of the others, 
including the statistically computed majority’s 
consensus concerning the time of implementation 
(or other quantitative characteristics of the 
forecast). Specification of the original estimates 
and standpoints is prioritized.

The main objective of the Delphi method is 
not when something happens but under what 
conditions it may happen. The method aims at 
the accumulation, systematic classification, and 
specification of the experts’ views.6

The standard procedure of the Delphi method is 
as follows:
1. Selection of experts. Most frequently, 

renowned specialists suggest suitable 
candidates who are then asked to join the 
team. The optimal number of respondents 
is from 15 to 25 but may be considerably 
higher. Experts are not anonymous but their 
responses are. The questionnaire return usually 
ranges between 35 and 75%.

2. In the first round, the questionnaire may 
deliberately include open questions. For 
example: “Write a list of key events and 
tendencies to be expected in the given area 
within the next 30 years”. The responses are 
compared, their formulations unified, and the 
most frequent suggestions can be used in the 
next round of the questionnaire.

3. In the second round, respondents receive a 
list of expected events for which they are to 
estimate the probability of them happening. 
Furthermore, the respondents are to give 
reasons why the implementation date they 
estimate could not take place earlier or later.

4. In the third round of the questionnaire, 
after the respondents have been informed 
about estimates made by their colleagues 
and their argumentation, they are asked to 
either confirm or revise their responses. The 
respondents are also required, if their opinion 

4 Brainwriting is similar to brainstorming but the ideas and suggestions are expressed in writing. Participants working in a group are given colored sheets of paper 
on which they put down their ideas (one idea per sheet). The sheets are then put up. Based on the occurrence and volume of written ideas, the level of the group’s 
preferences for particular ideas and suggestions can be identified.

5 Mind mapping enhances the possibilities of brainstorming. The suggestion to be studied is written down in the centre of a sheet of paper. Similarly to a brain that 
yields branching suggestions (ideas), we draw a diagram in the shape of a tree branching in all directions. This method facilitates understanding the logic of the 
issue, connection, and priorities.

6 This can provide a framework for applying more exact forecasting methods.

clashes with that of the majority, to provide 
polemical arguments for their stand. Statistical 
evaluation and summary of the arguments 
follows.

5. The fourth round is analogous to the third and 
applies only if a majority of the respondents 
have not arrived at a sufficient consensus after 
the first three rounds.

Numerous applications of the Delphi method have 
led to the following experience:
– Starting the Delphi method with a “blank 

questionnaire” (with uncategorized open 
questions) may put some of the team members 
off.

– Unclear and ambiguous questions must be 
avoided. The questionnaire has to contain 
simple, precisely formulated questions.

– Faulty organization of the questionnaire may 
lead to conflicting responses, e.g. a respondent 
may agree to the forecast date but not to the 
provided arguments.

– Unqualified responses may occur during 
the solution of a widely conceived, 
interdisciplinary theme. This can be eliminated 
to a certain degree by including a box for the 
self-evaluation of the expert’s competence for 
each question in the questionnaire.

– In order to acquire quality responses, the 
questionnaire needs to be easy to complete. 
It is recommended that selected responses are 
ticked (as in a test) or the text is completed 
simply. One questionnaire should not contain 
more than 25 questions.

– The unstable composition of the respondent 
group in individual rounds does not represent 
a defect, provided the smooth conveying 
of previous information is ensured. Before 
starting the Delphi method it is necessary to 
obtain consent to participation and to explain 
the essence and purpose of the method to the 
participants. Remuneration for participation 
should always be made only after the 
questionnaire has been returned completed.

– The three rounds of the Delphi method 
should not exceed roughly two months, 
including evaluation. Intervals between the 
rounds longer than three weeks reduce the 
respondents’ attention.

– Only one person should be in charge of 
organizing the Delphi method and dealing 
with the experts. The views of the organizer 
or institutions carrying out the Delphi 
method should not influence the experts’ 
argumentation during the questioning.

The Delphi method involves a gradual 
survey and comparison of the experts’ 
forecasts, based on their anonymity, 
controlled information feedback, and the 
statistical identification of the consensus 
of the majority’s opinions.

The main objective of the Delphi method 
is not when something happens but under 
what conditions it may happen.
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The method has a variant called “real time Delphi”. 
The questionnaire is available for the respondents 
on the Internet. After typing in the answers, the 
individual can immediately view the current 
results – how many experts have replied, what 
is the current statistical assessment, and what 
arguments have been given. Each respondent can 
amend their responses at any point until the round 
is finalized (Glenn, Gordon, Florescu, 2009).

The Delphi method is one of the most common 
forecasting methods. It is highly variable; each new 
application usually contains new creative elements 
(especially thanks to the experts’ specialization 
and the composition of the respondent panel). If 
possible, the Delphi method should be combined 
with another, more precise method (e.g. trend 
extrapolation).
The main objectives of the Delphi method are:
– To identify and predict future events, 

tendencies, and trends;

– Achieve consent (or at least a convergence 
of opinion) among individuals with initially 
different views and identify the reasons for 
these differences;

– Obtain promptly unpublished forecasting 
information.

In comparison to other forecasting methods the 
Delphi method has a number of advantages:
– It inspires creative thinking and increases the 

utility of the experts’ intuition;
– The outcomes are comprehensible not only 

to experts but also, usually with no major 
adjustments needed, to amateurs;

– The progress of the Delphi method’s 
application and outcome are easy to 
document, allowing for the possible 
verification of the output;

– It is especially useful when solving complex, 
interdisciplinary problems.

3.2.3 extrapolation Method
The extrapolation method involves the projection 
of historical trends based on the assumption that 
the combined effect of the causes behind the 
trends’ origin will continue with the same result 
even in the future. The extrapolation principle 
is the assumption that the process in question 
will retain conditions identical to the ones that 
affected its previous development even in the 
future and that their strength and direction will 
be preserved. This is applicable to phenomena 
whose historical progress can be described with 
mathematical functions, especially the linear, 
exponential, periodic (cyclic), and logistic function.

Exponential progress is found in “explosively 
growing” phenomena such as population growth 
or the increase in the number of scientific papers. 

Cyclic functions include for instance the 
movements of celestial bodies or mechanical 
pendular movements. The expansion of selected 
phenomena of technical development, such as 
the increase in numbers of television receivers, 
telephones or cars, follows the logistic function. 
All the other mathematical functions which can 

extrapolate time series are usually a very rough 
and accidental approximation of the progress of 
the phenomenon in question.

Extrapolation procedure
1. Identification of the trend parameters
A trend describes the relationships between two 
and more parameters. If one of these parameters 
is time, we speak about a time series of the 
monitored indicators. In general a trend is defined 
once data from more than two cycles (e.g. days, 
years) are available.
2. Selection of data characterizing previous 
development
After identifying the most suitable parameters, 
for which it is advisable to know development 
trends, the data are selected. These data can either 
compose a time series or a series of mutual, time-
independent relationships between two or more 
parameters.
3. Selection of extrapolated time
There are two elementary approaches to the 
selection of the period of time for which the 
previous progress of the trend can be credibly 
extrapolated. The first approach presumes that 
trends that can be predicted reliably are of a long-
term character only and therefore the previous 
development must be analyzed as far back as 
possible. The other approach assumes that the 
past is not decisive because the future can never 
recreate all the influences with equal intensity and 
direction. In that case, a credible extrapolation has 
to be based on short-term, trouble-free periods 
in the past and can apply only to short periods in 
the future.

The first approach interprets the basic rule of 
extrapolation as follows: the period for which the 
forecast is drawn up can never exceed the period 
of the historical data time series.

The other approach limits the reliable 
extrapolation of time series to approximately 
five years regardless of the reference time series 
(previous development).

The method has a variant called “real time 
Delphi”. The questionnaire is available for 
the respondents on the Internet.

The Delphi method is one of the most 
common forecasting methods. 

The extrapolation principle is the 
assumption that the process in question 
will retain conditions identical to the ones 
that affected its previous development 
even in the future and that their strength 
and direction will be preserved. 

Fig. 70: The difference between the approxi-
mation and extrapolation of scattered data 
using various curves (adapted from 
O. Šulc, 1987)

approximation extrapolation

exponential 
curve
straight line
logistic function
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as true to future development as possible and 
at the same time would express the previous 
development of the trend.

The method of regression and correlation is used 
to approximate extrapolation trends by means of 
mathematically formulated curves (exponential, 
straight line, parabola, etc.).7 

7 The method of regression and correlation provides a set of dispersed values with an appropriate trend or rather its approximation by a mathematical curve.
8 However, these are not unequivocal forecasts of the future but a method of arranging multiple statements about the future which could come true under certain 

conditions.
9 In this sense the scenario method is not an anticipatory tool but rather a structure into which forecasts acquired through other forecasting methods are embedded.
10 It is not necessary or advisable to draw up a large quantity of scenarios; usually three to five scenarios are ideal.

4. Selection of the optimal curve
Finding a curve that would approximate and 
monitor the scattered data as closely as possible 
is not a problem. There are many such curves 
recording an almost identical approximation of a 
single time series. However, in extrapolation each 
of these curves produces considerably different 
results. The aim is to find a curve that would be 

3.2.4 Scenario Method
Scenarios narrate the possible future.8 The method 
involves arranging the information contained in 
various forecasts in order to demonstrate how the 
situation might develop from the present based on 
the logical connection of consecutive key events. 
It does not express the subjective ideas of the 
scenario’s author but provides a picture composed 
of all the available information and forecasts.9

The scenario does not aim at building a chain 
of events resulting in a final forecast of the future 
but at determining the critical points of the 
development, at which major decisions need to 
be taken. The scenario presents the consequences 
of these decisions as alternative choices between 
the final predictions of the future.

Scenarios are extremely useful in situations 
where the past or the present state fail to provide 
any clue for the future (e.g. the problem is highly 
complex, a major change in the society is very 
likely to take place, the time frame in question is 
very long, etc.). They are ideal when there are many 
factors to consider and the future development 
is highly uncertain. The scenario method is also 
successful if diverse participants need to find a 
common vision.
High quality scenarios are:
– Credible;
– Internally consistent;
– Sufficiently interesting and inspiring to influence 

decision-making.
There are descriptive and normative scenarios. 
Descriptive scenarios describe possible 
future events and trends based on alternative 
assumptions. Normative scenarios describe how to 
reach the desirable future state from the present.

Scenario drafting procedure
Scenario drafting is broken down into the 
following stages:
1. Preparation 
 Definition and demarcation of the key 

problem. Prior to drawing up scenarios, the 

object of study needs to be characterized 
precisely and in detail because, depending 
on its definition, relevant driving forces are 
selected. Each driving force constitutes a 
separate item in each scenario.

2.  Creating scenarios
a) Definition of driving forces. Driving forces 

include e.g. economic growth, legislation, 
competitiveness, technological development, 
etc. The selection must be very careful as the 
forces have a principal influence over the final 
look of the scenario.10

b) Definition of events. Each scenario should 
contain a list of events that shape its form. 
Events influence the driving forces (and vice 
versa), modifying the causal chains that lead 
from the present to the future. Each scenario 
puts forward a different probability of the 
occurrence of a particular event.

c) Projection of driving forces. The interrelations 
of the driving forces and events and the 
dynamics of their relationships are defined.

d) Preparat ion of  narrat ions.  Provided 
quantitative forecasts of the development of 
the driving forces are available, most causal 
chains become apparent. Alternative scenarios 
can now be created.

3. Use of scenarios
a) Documentation. In most cases, documentation 

is recorded in diagrams, which are part of the 
narrated stories (scenarios) about the future 
development. 

b) Formulation of the consequences of alternative 
scenarios and the testing of policy decisions. 
For each scenario, a specific policy strategy 
may be developed, the adequacy of which can 
be tested using quantitative methods within 
the scenario.

The most practical scenarios always have a clearly 
defined theme and focus on prearranged critical 
areas related to the object of study. Otherwise, the 
number of alternative scenarios could be infinite.

The scenario does not aim at building 
a chain of events resulting in a final 
forecast of the future but at determining 
the critical points of the development, at 
which major decisions need to be taken.

Scenarios are ideal when there are 
many factors to consider and the future 
development is highly uncertain.
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attention to the number of variables forming the 
development dynamics of the object of study.

Scenarios are one of the best ways of 
communicating complex information about 
the future possible development of the object 
of study to policy makers. The advantage is that 
policy makers participate in creating alternative 
scenarios. The process may have a substantial 
impact on their views of the future.
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Obr. 71: A model of a scenario of world 
population developmnent (adapted from 
World Resource Institute, 2005)

When starting the creation of scenarios the 
use of qualitative methods and analyses is 
recommended. Numbers and formal models can 
be rather confusing at the initial stage of scenario 
creation but in subsequent stages they are usually 
beneficial.

The majority of experts advise against 
attempting to find a single, as likely as possible 
scenario. On the contrary, scenarios should draw 

Principally, a panel of experts aims at synthesizing 
various types of analytical input information (e.g. 
research reports). It is important that apart from 
professional qualification and experience the 
panel members are creative thinkers willing to 
speak openly.

The panel usually consists of 12 to 20 people 
contemplating the future of a particular thematic 
problem for a period of 3 to 18 months.11 Experts 
meet face to face at meetings held at fixed intervals 
for a prearranged period of time. 

Sometimes it is not required that the 
panel members meet face to face. They can 

communicate via the Internet or in the form of 
surveys, for instance by using the Delphi method. 
In that case the number of panel members may be 
unlimited. In some cases panels might be formed 
for an indefinite period of time. This is often used 
when establishing an independent body designed 
to address long-term problems such as global 
warming.

Expert panels are suitable for tackling problems 
of high complexity that require the joint forces of 
experts from many different fields.

3.2.5 Panel of experts

3.2.6 Participatory Methods
Participatory methods are a tool for the group 
investigation of future development in all its 
aspects. Computer-supported communication 
systems termed “groupware” have been generated 
to enable the collaboration of geographically 
dispersed people. The outcome of participatory 
processes tends to have a normative character 
(what the future should be like) rather than 
analytical (what the future might be like). The main 

objective of participatory methods is to make the 
policy making process more effective.

1. Public opinion surveys
These mostly involve questionnaire surveys 
designed for the general public. The outcome is a 
statistically processed summary of public opinions 
concerning a particular problem or group of 
problems.

Scenarios are one of the best ways of 
communicating complex information 
about the future possible development of 
the object of study to policy makers.

The main objective of participatory 
methods is to make the policy making 
process more effective.
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2. Focus groups
This is a discussion by a small group of members 
coordinated by an experienced professional. At the 
beginning, participants are given a questionnaire 
with a list of topics they can comment on. Topics 
which the discussion facilitator did not expect to 
address may also be discussed during the session 
if they appear to the participants to be relevant. 

3. Charrettes
A charrette is an intense face-to-face participatory 
process with people from various segments of 
society meeting in order to arrive at a consensus 
about its future development. The number of 
participants ranges from 50 to 1,000 and the 
session duration from one day to two weeks.

When planning charrettes, the problem is split 
into sub-problems. Participants are divided into 
subgroups, each of which deals with a sub-problem 
and after each round of sessions it reports on the 
level of consensus within the subgroup. Feedback 
to these reports is provided in the following round 
of the group discussion. The procedure is repeated 
until arriving at a consensus concerning the goals 
and strategies of how to reach them.

The advance of modern technologies 
encourages other possibilities for implementing 
modified versions of the participatory methods, 
which may affect the process of policy making.

11 It may be advantageous to put together different types of participants who might not have met otherwise (e.g. financiers, politicians, representatives of the 
academic sphere, consumers).

12 Reductionism posits that individual constituents are first considered separately and only then in combination.

3.2.7 Systems Approach
The systems approach places an emphasis on 
the “overall picture” and on the relations and 
interrelations between the individual components 
of a whole and its broader context. Depending 
on time and place, this approach is also referred 
to as systems thinking, general systems theory, 
cybernetics, and management science. They all 
share the concept of a multidisciplinary approach 
when defining and solving complex, highly 
variable, dynamic, and interactive problems.

The systems approach highlights the structural 
interrelations of development. The pre-industrial 
societies lacked the technologies to control 
nature. They had to intuitively comprehend how 
society and nature function in order to survive 
and progress. The intuitive knowledge of systems 
worked well in the past and still does. Knowledge 
and experience are transferred by means of 
mythology, story narration, and learning (which is 
usually uncodified).

Researching systems draws on traditional 
disciplines. Mathematics provided techniques 
suitable for studying the problems of uncertainty 
and complexity. Biologists described processes 

that lead to survival, adaptation, and growth. 
Neurology improved the grasp of the processes 
of perception and formation of patterns in the 
brain. Physicists helped with better insight into 
uncertainty, relativity, and complementarity. 
Communication theory enriched us with a 
deeper understanding of the communication 
channels and the differences between information 
and noise. Psychology and the social sciences 
enhanced our understanding of how people 
behave in families, organizations, and societies. 
Together these disciplines provided models that 
are easy to understand and can be generalized 
and applied to diverse situations. Computer 
development gave rise to a computing capacity far 
beyond human abilities, facilitating thus a broad 
use of quantitative models.

So far, the prevalent approach to problems 
sequencing has been reductionist.12 It serves as 
an efficient tool in situations where the systems 
definitions are generally shared and objectives are 
evident. However, fewer and fewer problems meet 
these criteria nowadays.

Chart No. 7: Comparison between the Reductionist and Systems Methods:

The systems approach places an emphasis 
on the “overall picture” and on the 
relations and interrelations between the 
individual components of a whole and its 
broader context. 

The systems approach highlights the 
structural interrelations of development.

Reductionist Approach  Systems Approach

Focuses on parts Focuses on wholes

Linear causality: A causes B Circular causality: A causes B causes C causes A

Observer status objective Observer status subjective

Context not very relevant Context highly relevant

One ‚truth‘ or best answer Multiple truths and answers

Externalities not important Externalities important

Problems solved Problems dissolved
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A system does not exist until specified by an 
observer who defines the system and studies its 
limits according to a purpose or set of criteria. In 
some cases, for example in politics, various factions 
can view an “identical” situation from different 
ideological stands and produce highly diverse 
ideas.

Even within a single, for instance, commercial 
organization, people from the sales, production, 
accounts, or human resources departments will 
take a different stance conditioned by which part 
of the system they belong to.

People are often unable to recognize what is 
important outside or inside an organization. Their 
view depends on the function they perform and 
on the range of contacts they have. The systems 
approach considers all aspects to be interrelated. 
It is nevertheless possible to mark out the subject 
matter and identify the most important relations.

Most systems tend to be “submerged” within a 
greater system, while containing smaller systems 
within themselves. This means that at each level 
many functions and relations are always repeated.

The systems approach is characterized by the 
fact that the best results for the entire system are 
not necessarily obtained by selecting the best 
option for each subsystem but by coordinating 
their activities.

The systems approach is highly useful for its 
excellence in identifying differences based on 
changes of time and space. While the impact of 
a change may manifest itself only minimally in a 
city, it may affect a village severely. In addition, a 
difference should be made between conditions 
relating to individuals and conditions relevant for 
every member of the whole. The world might be 
recording a 75% literacy rate but each person is 
either literate or illiterate.

The majority of systems have a number of 
processes that maintain their variables in a stable 
condition or within an acceptable range. These 
processes are called homeostasis. Individuals 
maintain a stable body temperature, whilst human 
societies seek long-term sustainable population 
growth, etc. If one of these variables exceeds its 
safe range and fails to revert, the stability of the 
entire system is at stake.

Systems (including abstract ones) exist in time. 
For example a live organism is born, matures, 
reproduces, ages, and dies. This time span ranges 
from several days or weeks to hundreds of years. A 
cycle influencing a factory that produces fashion 
clothes is studied for several seasons but the 
development of universities for decades.

However, some changes do not take place in 
cycles and are less predictable. Individuals can 
experience stress which builds up until they 
collapse. On the collective level, we may find 
examples such as the sudden extinction of fish 
stocks following a period of excessive fishing or 
the collapse of law and order following a number 
of conflicts within a particular society. Bifurcation, 
chaos theory, and catastrophe theory are technical 
terms that map the behavior of systems facing a 
condition far from the point of equilibrium, when 
irreversible changes may occur.

Mechanical systems function with a probability 
nearing certainty, even if only in the short term. 
They are considered deterministic. Most complex 
systems can never be fully predictable as they are 
exposed to many variations and deviations, which 
can substantially alter the conditions that affect 
the variables.

A great number of quantitative techniques have 
been developed to study systems’ behavior. With 
them we can design mathematical models to help 
optimize the system.

Systems are typical for their complexity (given 
by the multiple relations), variety of agents and 
perspectives. In principle, not all relations can be 
identified precisely. Therefore the term “variety” is 
used to identify the distinguishable elements and 
relations in a whole.

Systems have a tendency towards self-
organization. Successful systems evolve a 
necessary variety in order to adapt to the 
complexity generated by their environment.

When studying a system, its variety or 
complexity does not need to be mastered all at 
once. Modeling is a process of selection – only 
some aspects of the system are selected to be 
studied in detail. Models explicitly select specific 
features and situations and then repeat them in 
evaluation. Systems models often start with the 
casual question “what if…”. An important factor is 
that the creators of models select qualities they 
consider significant, repeat them and observe how 
well the models function (comply with reality).

When creating a model, the decision about 
its purpose may appear the easiest part of the 
modeling process but this is often not the case. 
With most models, the desires of many people 
need to be taken into consideration. Ideally the 
interested parties should be offered participation 
in determining the sense (purpose) of the system. 
If that is impossible, at least representatives of all 
the main special interest groups should be given 
an opportunity to express their opinion.

Once the purpose has been established, the 
observer may define the system and its boundaries. 
It is recommended the main effect and feedback 
loop be rendered in a diagram.

Once the model is drafted, it must be tested for 
applicability in predicting the system’s behavior 
and the development of alternative scenarios. At 
this stage the model should be quantified. Even 
if complete quantification is lacking, it is usually 
possible to identify the threshold values leading 
to the triggering of reactions.

Although systems thinking and modeling is to 
a certain extent an innate capacity, developing 
the necessary skills requires practice. People who 
learnt to work within the reductionist model of the 
world may find it difficult to see the whole and not 
just its parts.

The systems approach is an effective method, 
provided the “overall picture” (or a sufficient part 
of the picture) may be modeled as a viable whole. 
The systems approach is effective only when a 
sufficient amount of data has been acquired. With 
its computing programs, system dynamics are able 
to generate useful results (models) within weeks.

When a system is losing its balance it 
behaves irrationally, not at all like a ma-
chine. It becomes nonlinear, which means 
that a small outer impulse can give rise to 
gigantic changes within the system, while 
enormous forces may have minimal or zero 
effects. Chance becomes the actor.

Ilya Prigogine

A system does not exist until specified by 
an observer who defines the system and 
studies its limits according to a purpose or 
set of criteria.

Once the model is drafted, it must be 
tested for applicability in predicting the 
system’s behavior and the development 
of alternative scenarios.
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However, one of the risks of quantitative 
modeling lies in the fact that the answers may 
appear more credible than they actually deserve. 
Equations and programs may produce results that, 
although elegantly and precisely presented, are 
unreliable.13

Some more complex models draw on several 
sources. For instance living systems theory has 
its roots in biology. System dynamics is based on 
control theory and industrial design.

13 Most people are baffled by mathematical equations and therefore tend to trust these “scientific” looking models. It resembles how people in natural cultures feel 
about shaman rituals: we cannot conceive how, but we still believe they work.

14 Generally, morphology deals with the forms of objects. 

3.2.8 foresight Method
Foresight is the process of accumulating 
information about the future and creating 
medium and long-term visions. This process is 
systematic, participatory, and concentrated on 
current decision-making and mobilization for joint 
activities.

Interest in foresight has grown strongly since 
the mid-1990s. The method is at the intersection 
of forecasting studies, strategic planning, and 

political analysis. It was established as a result 
of the development from one-off forecasts to 
more complex forecasting methods, to the 
democratization of decision-making and the shift 
to participatory methods involving forecast users. 
As a method, foresight links science, production, 
and state administration, interconnecting the 
knowledge and experience of many people across 
all spheres (Veselý and Nekola, eds., 2007).

3.2.9 relevance tree and Morphological 
Analysis
The methods of the relevance tree and 
morphological analysis fall under normative 
forecasting methods. Morphological analysis 
is a complementary technique often used in 
conjunction with the relevance tree method.

The relevance tree method is an analytical 
technique that subdivides a topic into increasingly 
smaller subtopics, recording it in the form of a tree 
diagram. The process is based on a branching chart 
that helps to classify and quantitatively assess the 
relative values of the forecast events with respect 
to their contribution to implementing a general 
objective.

The relevance tree resembles an organization 
diagram presenting information in a hierarchical 
structure. The tree hierarchy begins with a high 
level of abstraction and moves down with a 
greater degree of detail in the subsequent levels.

The relevance tree method aims at breaking the 
analysis into such detail that the included items 
or issues are sufficiently clear and adequately 
quantified.

The relevance tree method is ideal mainly for 
unambiguously definable relations between 
objectives and means. In social development, basic 
research and other similar areas characterized by 
vague and complex objectives, the method is used 
only as an orientation indicator of relations.

Morphological analysis involves searching for 
all possible combinations of arranged forms14 in 
order to determine various future possibilities. 

This technique facilitates a systematic analysis of 
the issue and exploration of alternative solutions 
of problems. Morphological analysis has the 
following steps:
– Formulation and definition of a problem;
– Identification and characterization of all factors 

in relation to a solution;
– Construction of a multi-dimensional matrix, 

whose combinations would encompass all 
possible solutions;

– Evaluation of the feasibility of the desired 
objectives;

– Analysis of the best possibilities with respect to 
available resources.
Morphological analysis is considered an 

established method of creating ideas that leads to 
“organized invention”. By building a matrix system 
of forecasts we draw up a general characterization 
of the individual components of the solution of 
a problem, which have not been carried out yet 
but are probable (feasible). While morphological 
analysis does not provide a forecast, it enables 
the systematic analysis of all possible solutions 
to a particular problem. It stimulates creative and 
innovative thinking, becoming the first step before 
other forecasting methods are employed.

Morphological analysis is ideal for drafting 
scenarios. For example the Hudson Institute in the 
United States combined morphological analysis 
with scenarios when simulating various types of 

One of the risks of quantitative modeling 
lies in the fact that the answers may 
appear more credible than they actually 
deserve. 

Foresight links science, production, and 
state administration, interconnecting 
the knowledge and experience of many 
people across all spheres.

The relevance tree method is ideal mainly 
for unambiguously definable relations 
between objectives and means. 

Morphological analysis involves searching 
for all possible combinations of arranged 
forms in order to determine various future 
possibilities. 
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nuclear bombs. A morphological space defines a 
range of possible scenarios.

Morphological analysis may be employed also 
within explorative methods when predicting 

radical  construction solutions.  Building 
morphological matrixes has met with success 
mainly in technical areas.

3.2.10 Analogy Method
The analogy method estimates the properties of 
the subject of the forecast based on its similarity to 
the development of other phenomena (Šulc, 1987).
1. Historical analogy is grounded in generalizing 
historical experience with the consequences 
and relations of economic, social, and technical 
phenomena. An example is the historical analogy 
between the development of the railroads and the 
U.S. space program:
-  Building a railroad required the solving of 

unusual design and construction problems 
(bridging wide rivers, digging long tunnels, 
etc.). After some time, these new approaches 
and technical solutions found their way into 
engineering textbooks. The space program 
also introduces many innovative solutions, 
and in analogy with the development of 
the railroads we can expect the acquired 
theoretical experience will be transplanted 
into the teaching process.

-  Analogously to the development of railroads 
we may expect that scientific personnel and 
engineers gradually released from the space 
program will try to keep their knowledge 
up to date by promoting the use of space 
technologies and new approaches to solving 
terrestrial technical, economic, and social 
problems.

-  In the second half of the 19th century, 
investment into railroad development 
averaged 1.8% of the gross domestic product 

of the United States. In the second half of the 
20th century the space program received about 
1% of the GDP. This similarity implies related 
economic analogies, such as high investment 
costs per unit (e.g. per kilometer of a railroad 
and per flight of the Apollo spaceship).

-  The U.S. population’s positive attitude towards 
the two extensive technical programs implies 
a number of cultural analogies (e.g. motivation 
for heroic acts or a literary rendering of 
history).

-  The development of railroads strongly affected 
the environment (noise, disturbed character of 
the landscape, etc.), a fact which was ignored 
then. The analogy cannot be drawn of an equal 
tolerance to the ecological consequences of 
the space program because society’s attitude 
towards the environment has changed 
substantially. This last example shows that 
analogies cannot be drawn unquestioningly 
but critically.

2. Biological analogy is based on the same 
principle as historical analogy; it searches for 
analogies of biological growth and cycles of 
technological and economic phenomena. 
Biological analogy aims at identifying (estimating) 
the duration, importance, and sequence of the 
cycles. It follows predominantly the logistic growth 
curve, which is typical for demonstrating the laws 
of the evolution of an organism.

Biological analogy searches for analogies 
of biological growth and cycles of 
technological and economic phenomena. 

3.2.11 futures Wheel
The futures wheel is a forecasting method of 
organizing thoughts and raising questions 
concerning the future. The fundamental principle 
is that the title of the basic design of the event or 
trend is placed in the middle of a piece of paper 
or screen and then, usually only in note form, 
other relations are drawn to it in spokes. The 
primary consequences related to the basic event 
under consideration are written in the first ring. 
The secondary consequences are derived from 

the primary ones, forming the second ring of the 
wheel. This effect continues until all the impacts of 
the solution to the event or trend are clear.

The futures wheel is a very cheap forecasting 
method that can be employed in complex 
situations as well as at school.15 The output is a 
mental map of the future, serving as a feedback 
mechanism stimulating thinking.
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3.2.12 Cross-impact Analysis
The complete matrix of events registers both 

initial and conditioned probabilities (obtained as 
responses to the question “What is the probability 
of event X if event Y takes place?”). By using this 
matrix we can find out how a certain change (a 
new political measure, the unexpected occurrence 
of an event, etc.) affects the probability of 
occurrence within a whole set of events.

A great advantage of this method is that it 
highlights the mutual sequence of the causal 
relations of individual events and incorporates 
means for testing the consistency of the 
probability of these events.

Cross-impact analysis is often employed 
jointly with other techniques. In particular 
the combination of cross impact analysis 
and simulation and modeling appears highly 
promising.

The method is used to study pair interactions 
(between two events), but in the real world 
important mutual relations may embrace several 
events at the same time. In these cases the 
complexity of assessing and evaluating these 
relations rises steeply and it is necessary to use 
computer technology.

15 A good example is a guide designed for Canadian teachers, explaining the climate change and its potential impact. (Teacher´s Guide. A Teaching Tool for the 
Regional Climate Change Poster Series. Available at: http://adaptation.nrcan.gc.ca/posters/teachers/lesson_e.asp; 2/9/2005)

16 While a 10 x 10 matrix generates 90 pair interactions (n2 – n, with n equaling the number of events), a 40 x 40 matrix generates as many as 1,560 pair interacti-
ons.

Cross-impact analysis enables the calculation of 
the probability of a certain event provided the 
probabilities of other considered events and their 
relations are known. In addition, the method 
shows whether and how sensitively a system 
(a set of events) responds to the changes in the 
probability of the occurrence of a selected event. 
It identifies which of the monitored events affect 
others the most. One of the strengths of the 
method is that it allows the tracking of a causal 
sequence, which is caused by a change in one of 
the initial probabilities of the occurrence of the 
event within the entire system.

When applying the method, the first step is 
to compile a list of events to be included in the 
analysis. As only a limited number of events 
(usually 10–40)16 can be entered in the analysis, 
this step requires adequate attention. The first 
version of the list, drafted most frequently from 
a study of the literature and the questioning of 
experts, is further “cleansed” and corrected (e.g. 
by consolidating related events).

In the next step, every event from the final list 
needs to be allocated with the initial probability 
of occurring in the future. Experts working 
individually or in groups are in charge of this 
selection.

3.2.13 trend impact Analysis
Trend impact analysis is a method that enables 
the extrapolation of historical trends to be altered 
in view of expectations about future events that 
could affect the trend. It allows the integration and 
systematic examination of the effects of possible 
future events that are believed important. These 
events may include technological, political, social, 
economic, value-oriented, and other changes. 
Thus, trend impact analysis facilitates the analysis 
of the consequences of future developments on 
the forecast trend. Established in the late 1970s, 
it was to complement quantitative forecasting 
methods based on projecting historical data into 
the future. Above all, it is beneficial for integrating 
a qualitative estimate of events that could alter the 
extrapolation. A database of these events must 
include the identification of the probability of 
their occurrence and the strength of their potential 
influence.
The method consists of two principal steps:
1. Mathematical extrapolation of historical data 

(calculation of a future trend).
2. Expert identification of possible events, the 

occurrence of which could cause deviations 
from the extrapolation of the trend. For each 

such event, experts must assess the probability 
of occurrence in time and the expected impact 
on the future trend.

The experts’ ability to judge future development 
and their imagination are crucial to the second 
step.

The final stage involves calculation of the 
adjusted extrapolation with the help of a computer 
program. The resultant values of combined events 
are gained by calculating the probabilities of 
the event’s occurrence for each year and the 
magnitude of their expected influence. There is 
also a simpler method, treating the influences as 
if they were independent of one another. When 
the influences are combined (if the occurrence of 
one were likely to influence another event), cross-
impact analysis becomes part of the solution of 
the task.

Trend impact analysis is especially suitable for 
policy evaluation (and the influences of possible 
measures), identification of the most important 
events affecting the future development, and 
estimation of the probability of meeting strategic 
goals over the coming years.

Cross-impact analysis enables the 
calculation of the probability of a certain 
event provided the probabilities of other 
considered events and their relations are 
known.

Trend impact analysis is a method 
that enables the extrapolation of 
historical trends to be altered in view of 
expectations about future events that 
could affect the trend. 

Trend impact analysis is especially suitable 
for policy evaluation (and the influences of 
possible measures).
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The events and their evaluation basically 
constitute a scenario (see scenario planning). 
Trend impact analysis is often used to add 
quantification to scenarios, which improves their 
internal consistency. The result is a forecast of a 
certain range.

When working with trend impact analysis it is 
necessary to bear in mind that the list of events will 
in practice always be incomplete. Consequently, 
the probability of occurrence and the strength of 
the influence are but estimates of limited precision.

3.2.14 Megatrend Analysis
Identification of a “megatrend” is one of the most 
common forms of qualitative trend analysis. 
Megatrends are major, extensive development 
changes that can alter society in many respects, 
e.g. in politics, economy, technologies, values, 
and social relations. Megatrends can form strong 
conflicting trends that can affect one another.17 

Megatrends are important in all areas that 
focus on the future; therefore the set of methods 
employed within research into the future should 
include the identification of megatrends. The 
disadvantage is that megatrends might be too 
general.

3.2.15 Simulation and Games
Simulation and games are very old methods of 
studying the future, providing us with a vivid 
description of possible future development.18 
However, they do not inform us how likely a 
particular development is to take place (that is the 
task of other methods).

Prior to the computer boom, experts would 
build models of business speculations, state 
budgets, etc. Thanks to computers, the potential 
of simulations and games has increased 
exponentially with simulations becoming more 
realistic.19

Simulations and games are means facilitating 
the examination of various behaviors in situations 
that could hypothetically happen in the future. The 
simulation method nevertheless does not present 
the directions further development could take; it 
only helps participants decide how to respond if a 
particular situation does take place.
Simulations and games always have the following 
structure:
1. Identification of the objectives, definition of 

the extent of the problem, and determination 
of the starting points. Simulations mapping the 
future are complex constructs. Identification of 
the objectives determines the entire extent of 
the construction work.

2. Selection of a model construction with a view 
to defining dependent and independent 
variables and their relations. It is essential to 
decide on the situation format (mathematical 
or non-mathematical model, physical 
model, psychodrama, etc.), dependent and 
independent variables, values and relations 
between the variables, accidental events, the 
rate of the decision-making continuum, etc.

3. Adaptation of the model design to the 
characteristics and character of the participants 
(players) and coordinators (facilitators). When 
designing simulations and games, the actual 
knowledge and skills of participants involved 
in designing the model need to be considered.

4. Handing instructions about the procedure of 
the simulation or game over to participants 
and coordinators. The instructions should be 
as simple and brief as possible, explain the 
purpose of the simulation or game, and contain 

clear instructions for the implementation 
procedure.

5. Consideration of the possibilities of the 
intervention of the model’s creators during 
the simulation or game. The more complicated 
the situation model, the more often the 
intervention of the model’s creators is required. 
Their presence is crucial for success, especially 
at the initial stages of a simulation or game.

6. Selection of the means and equipment 
required for implementing the simulation or 
game (the room and its furnishings, computers, 
necessary software, etc.).

7. Compilation, pilot study, and verification of 
the simulation or game. A pilot study and 
verification of functioning need to be carried 
out for simple as well as complex simulations 
and games. The goal is to identify problems of 
the constructed model and eliminate them.

The biggest advantage of simulations and games 
lies in the opportunity to experiment with game 
models, e.g. costs incurred through mistakes that 
occur in real life. The precision of the image they 
create critically depends on the data quality and 
on the realistic consideration of the relations 
expressed in the models. Another problem of 
simulations and games is the fact that many future 
events (including technical ones) are strongly 
affected by human behavior. Any simulation or 
game operating with the human factor must either 
incorporate a gigantic amount of possibilities 
and their combinations (which is not feasible) or 
resign any precise rendering of future reality. The 
situation will therefore be distorted to a certain 
extent.

The Delphi method is a highly effective means 
used within simulations because it helps identify 
the range of values to be used for the input 
variables. Other forecasting methods where 
simulations and games can be successfully used 
include trend impact analysis and cross impact 
analysis. In education, simulations and games 
play a highly motivating and reinforcing part 
in the learning process. In particular, games are 
an excellent means for grasping all relations 
connected to the particular problem.

Megatrends are major,  extensive 
development changes that can alter 
society in many respects.

Simulation and games are very old 
methods of studying the future, providing 
us with a vivid description of possible 
future development. However, they do 
not inform us how likely a particular 
development is to take place.

The biggest advantage of simulations 
and games lies in the opportunity to 
experiment with game models.
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17 For example globalization (as a megatrend) can spur a response in the form of ethnic conflicts.
18 For instance war simulations have been used since the establishment of organized armies.
19 Graphically, simulations are excellent in representing the near future (weather forecasts, flight simulators), the medium-term future (trade development, political 

development), as well as the long-term future (global trends, the outcomes of long-term political strategies).
20 The term “insight” forms the essence of the mentioned methods. It is the capacity to discern the true nature of things, above all through an intuitive grasp. It is also 

the ability to see beyond the horizon of things, revealed either consciously or unconsciously.

3.2.16 decision-Making Models
The availability of efficient personal computers 
greatly simplified numerical methods of 
processing futurological research. Therefore, 
proposed measures are often tested by means 
of models. In some cases these generate good 
forecasts; other models fail to present good results 
but may be inspiring for educational purposes 
(namely the complicated and complex models of 
social sciences).

In a linear world, all that reliable forecasts would 
require would be a sufficient amount of adequately 
accurate data and a sufficiently efficient computer 
capable of arranging such a quantity of data. 
A central theory and a model of processes and 
changes could be elaborated, and based on them 
we could carry out reliable forecasts.

When the systems are nonlinear, though, it is 
a different story and the models could produce 
misleading forecasts. One of the system’s 
properties is its complexity. At one end of the 
scale there are linear Newton systems, i.e. systems 
where the output is proportional to the input. 
At the other end of the scale there is absolute 
randomness, such as television snow on an empty 
channel. Similarly to roulette, random systems 
are unpredictable. The majority of systems fall 
between these extremes.

Thanks to the easily available computing 
technology a new type of experiment has 
appeared. Instead of trying to find a general law 
explaining the behavior of a physical or social 
system, we can run an experimental computer 
simulation a million times. This will result in a map 

depicting the motion of the system in relation to 
its complexity and the conditions under which the 
motion becomes chaotic and unpredictable. This 
numerical approach has been successfully applied 
to systems as diverse as storm formation, turbulent 
liquid flow, chemical mixing, species evolution, 
ecosystems stability, market behavior, bird flocking 
behavior, neural networks, earthquakes, plant 
evolution, and conflicts. The capacity to simulate 
the behavior of actual systems by means of the 
multiple repetition of a certain process involves 
both chaotic and non-chaotic behavior.

Chaotic systems are extremely sensitive to initial 
conditions; even minute changes may later come 
to have dramatic consequences. This is called the 
“butterfly effect”. In a chaotic system, the present 
cannot be reconstructed from the past and the 
past cannot be reconstructed from the present. 
The whole may differ from the mere sum of its 
parts (Glenn, Gordon, 1997).

There is yet another highly complex type of 
modeling, a tool for studying social interactions 
in a changing environment. This field is termed 
complex adaptive systems or adaptive modeling. 
It works with nonlinear interactions and feedback. 
This modeling is not expected to produce precise 
forecasts about the future of the system under 
study. Adaptive modeling is a new domain for 
experimenting in the area of social and economic 
sciences. It is a sort of a “social science laboratory”, 
facilitating the research of multidisciplinary 
studies.

3.2.17 Genius forecasting, intuition, and Vision

Chaotic systems are extremely sensitive 
to initial conditions; even minute 
changes may later come to have 
dramatic consequences. This is called 
the “butterfly effect”.

Genius forecasting, intuition, and vision come 
under human imagination. In addition, the term 
“genius forecasting” is linked to the name of the 
brilliant American futurist Herman Kahn. His 
forecasts demonstrated outstanding insight.20

The roots of intuition lie in feelings and 
assumptions, mental models, and heuristics, 
with the help of which people with insight form 
statements about the future. Visions spring from 
such sources as dreams or physical stress but 
can be also induced by spiritual ceremonies. 
Historically, intuitions and visions have been linked 
to the human sharing of these perceptions, for 
instance in the form of cave paintings, rituals, and 

mystical stories that shape the basis of a particular 
civilization.

Every person is endowed with imagination, 
from which intuition and vision stem. In the mid-
20th century, futures studies were still looked 
down upon because the cognitive methods they 
employed sometimes provided a breeding ground 
for charlatans and frauds. That is why futurists 
began using the term “genius forecasting”, which 
sounds more plausible than visions or intuitions. 
For the sake of higher credibility, these methods 
(their forecasts of future development) were later 
enriched with empirical disciplines and statistics. 
At present there are many methods whose title 
features the term “vision”. They are linked to 

A genius is someone who is the first person 
to think of something that is quite obvious.

Hermann Bohr
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generating positive visions and providing strategic 
planning with direction and sense.

As a prognosis method, genius forecasting is 
composed of an unspecified number of processes 
through which every genius passes in order 
to reach a statement about the future. These 
processes do not have to be identical for all 
geniuses.

Not all claims made by geniuses about the future 
constitute genius forecasting. The latter involves 
statements made by geniuses in a field where they 
have proved themselves to be clairvoyant. Genius 
forecasting can be produced also by people whose 
IQ is far from genius but who have an advanced 
capacity of profound insight into a particular area.

One of the key qualities futurists have is their 
capacity to imagine the future in a new light. 
Without this ability we can only extrapolate 
trends. Science fiction is the best source of 
this imagination. Unlike futures studies, this 
particular type of literature does not need to link 
its statements about future development to the 
present situation.

As an instrument for studying the future, 
intuition is viewed as ideas bridging the known 
facts with unknown ones. It is usually the only 
source of information when forecasting future 
development in a chaotic system.

Visions could be defined in many ways, for 
instance as the ability to see what most people 
cannot see. It is also a capacity to think more in 
pictures than in the form of mere ideas. A vision 
can be a mental picture of a future danger as seen 
in a dream or during a spiritual ceremony. It can 
also involve the depiction of a desirable future 
– as presented by various religions and political 
utopias. Visions can be static (e.g. a manned 
landing on the Moon as an objective) or dynamic 
(discovering the unknown).

Positive visions, which we can conceive as 
stimuli for altering the present situation, should 
meet the following characteristics:
– They are statements about the ideal 

arrangement of a system the particular 
community aspires to form. However, they are 
not plans; neither do they say how to reach 
the desired point but only the starting and 
finishing points.

– They need to be connected to strategies and 
action; otherwise they would constitute only 
futile hopes.

– They touch human hearts and inspire a joint 
commitment to reach a goal.

– They indicate values the particular society 
deems important and incorporate them 
efficiently into the goals and behavior of the 
society.

– They help society to identify areas where joint 
action is rather urgent.

There are many techniques enhancing intuitive 
and visionary capacities. These are, for instance, 
reading and studying various resources21, estimate 
practice22, simulations and games23, contradictory 
behavior and thinking24, meditation25, exercising 
perception, dreaming, feelings and thought 
experiments26, extradimensionality27, collaboration 
with geniuses28, and other forecasting methods.29

Genius forecasting, intuitions, and visions should 
be understood and used not individually but as a 
source of input information when studying the 
future and strategic planning. The information 
acquired needs to be further verified (and/or 
developed) through other methods.

The key advantage of these methods is that 
they save time and money. However, selecting and 
identifying reliable geniuses may pose a problem.

Genius forecasting, intuitions, and visions 
should be used in combination with other 
forecasting methods. The Delphi method enables 
the collection of expert statements, genius 
forecasting, intuitions, and other information. The 
futures wheel classifies subjective statements to 
find objective relations and identify consequences 
that were not apparent at first. Cross-impact 
analysis organizes subjective statements into a 
structured form. And finally, intuition and depth 
of insight are necessary when creating scenarios 
to combine possible future events.

While intuitive approaches used in future 
forecasting processes are of great benefit, we 
always need to bear in mind their weakest point 
– the limited reliability and confidence of claims 
acquired in this way (Glenn, Gordon, 1997).

Vision is a preferred future.
Peter Bishop

One of the key qualities futurists have is 
their capacity to imagine the future in a 
new light.

Genius forecasting, intuitions, and visions 
should be used in combination with other 
forecasting methods.
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3.3 examples of Non-Scientific Approaches to 
Studying the future

3.3.1 Astrology

21 This approach is the basis for developing the capacity to predict future development. It is even said that reading should be considered a forecasting method in 
itself, for which all futurists must find a sufficient amount of time.

22 Just as the body can develop through exercising, mental capacities can be cultivated through the development of the imagination concerned with future develop-
ment.

23 For example war games as a means of stimulating an insight into the strategic prevention and conduct of military conflicts.
24 By imagining the exact opposite of what a person is doing it is possible to gain a better insight into what could happen in the future.
25 Meditation (from the Latin “meditato”) comprises various techniques for building concentration. It can involve altered states of consciousness. Therefore, meditati-

on develops clairvoyance and intuition. Various forms of  “controlled meditation” that helps imagine possible studies in the future can be used.
26 Although unconscious processes are very powerful, the majority of the population knows hardly anything about them. One of the possible ways to approach them 

is through dreams and dreaming. Feelings too, if we learn to listen to them, can tell us a lot about the unconscious and the development of our intuitive ability.
27 Common in many cultures, ritualized processes stimulate visions through induced pain, dance, psychoactive plants, etc.
28 The learning process is used. Humans can stimulate these abilities by working with geniuses who have a great visionary and intuitive capacity.
29 Various methods studying the future help stimulate new thought processes and improve insight ability (for instance morphological analysis, cross-impact 

analysis, the futures wheel, and others).
30 Augustine of Hippo claimed and insisted that human life is not determined by the stars because people have free will and can make their own decisions.
31 One cycle is 5,126 years long.
32 It is hard not to notice bookstores are now selling more and more books about the Mayan prediction of the “end of the world”. I do not imagine they are of great 

value; their main purpose is to make a profit.
33 In the same way as chemistry developed from the earlier alchemy.

The desire to know the future has been with 
mankind since time immemorial. Nowadays we 
speak mainly of studying possible futures and of 
how people can affect future development with 
their behavior and activities. Evolved in the past 
and still applied today, there exist a multitude 
of approaches that are non-scientific but all the 
more appealing to large quantities of people. 
Some approaches are connected to altered states 
of consciousness and extrasensory perception. 
These will be discussed in Chapter 7.2 “On the 
Border between Reality and Fiction”. Out of the 
approaches not dealing with altered states of 
consciousness, astrology holds a leading position. 
It developed probably from the desire to establish 
an order in nature. It was invented as early as 5,000 
years ago in Sumeria.

In ancient Greece, personal horoscopes were 
compiled according to what position the stars, 
planets, the Sun, and the Moon were in at the 
moment of an individual’s birth. Hellenic astrology 
spread thanks to Alexander the Great during his 
campaigns of conquest. The citizens of Rome, 
including some of the emperors, also followed 
astrologers’ forecasts.

Similarly to Hellenic astrology, the Chinese 
astrological system is also based on the idea of a 
circle divided into parts, with the exception that 
signs were not named after planets but living 
creatures (e.g. the rat, the tiger).

Although Christianity was not in favor of 
astrology30, it still managed to thrive. It blossomed 
also in other cultures such as India, Iran, and the 
Byzantine Empire. It is noteworthy that some other 
cultures, though isolated from Europe, developed 
surprisingly similar systems, e.g. the Japanese, and 
especially in South America the Mayas and Aztecs. 
The Mayas of the classical period (300 to 900 AD) 
had an elaborate calendar, which began with a 
date corresponding to August 2, 3114 BC.

Able to predict the lunar eclipse for hundreds 
of years ahead, the Mayas believed that the cycle 
of time and events constantly recurred. According 
to their forecast, the current cycle will come to 
the same catastrophic end as the preceding four 
cycles31 that have already passed on the Earth. 
The Mayan forecasts set the date as December 
21, 2012.32

 However, the end of a cycle does not 
necessarily mean that the world should come to 
an end.

In the Middle Ages, out of astrology gradually 
grew astronomy.33 Astronomy is a recognized 
science, studying stars and planets, based on 
mathematical reasoning. Although astrology is not 
considered a scientific discipline it still flourishes. 
It deals with the influence of celestial bodies over 
our lives.

Able to predict the lunar eclipse for 
hundreds of years ahead, the Mayas 
believed that the cycle of time and events 
constantly recurred.

In the Middle Ages, out of astrology 
gradually grew astronomy.
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3.3.2 Numerology
Pythagoras, who lived in the 6th century BC and 
is famous for his theorem about the right-angled 
triangle,34 believed that numbers, especially 
those making up the first ten, were endowed with 
mystical or “supernatural” qualities. This laid the 
foundation for numerology, which rests on the 
faith that especially numbers one through nine 
have an influence on the life and personality of the 
individual. Each of us has certain numbers linked 
to our date of birth and name (Griffon, 1993).

Pythagoras discovered numerical ratios that 
determine the intervals of the musical scale and 
thought that equal ratios also governed the 
distance from the Earth to the Sun, Moon, and 
planets.35 Planets are in harmony and Pythagoras 
called them “the music of the spheres”.

Some numbers are important in religious texts. 
In the Bible, the number three represents the Holy 

Trinity, the number four the variety of creation, 
the number seven perfection, and the number 
twelve represents the perfection of government. 
Our present decimal system is not significant in 
the Biblical concept (therefore the year 2000 in 
the Christian calendar was of no importance from 
the Biblical view; in the Jewish calendar this year 
equaled 5760).

There have been many attempts to analyze the 
Bible numerically, from obscure interpretations 
to mathematically based analyses. For example, 
a professor at Harvard University, Ivan Panin, a 
Russian emigrant and initially a nihilist, discovered 
many mathematical patterns in the text of the 
Bible, from Genesis to the Revelation of St John. 
The number seven in particular runs through 
all the texts like a thread. This convinced the 
mathematician, Panin, that the Holy Scripture was 
indeed inspired by God.

3.3.3 the bible Code

Pythagoras believed that numbers, 
especially those making up the first 
ten, were endowed with mystical or 
“supernatural” qualities.

In the Bible, the number three represents 
the Holy Trinity, the number four the 
variety of creation, the number seven 
perfection, and the number twelve 
represents the perfection of government. 

The “Bible code” caused quite a sensation in the 
1990s. It is allegedly hidden, detailed, and exact 
information about people and events from 
the past, present, and future. The source of the 
information is the original Hebrew text of the Five 
Books of Moses (the Torah), which make up the 
beginning of the Old Testament. As yet, the code 
has not been detected in the other books of the 
Old or New Testament.

Isaac Newton also tried to find a code in the 
Bible, considering it more important than his 
theory about the Universe. He learned Hebrew 
and spent half of his life searching for the hidden 
code. Newton regarded the Bible and Universe as 
a “cryptogram set by the Almighty”.

However, Newton never managed to decipher 
the Bible code. In the years after World War II, 
Slovak-born Rabbi Michael Weissmandel was the 
first to draw attention to the fact that the Bible 
contains encoded information. He established that 
starting with the first letter of Genesis, if fifty letters 
are skipped, then another fifty, and so forth, the 
first letters of the text sections make up the word 
“Torah”. The same sequence also forms the word 
“Torah” in the Second Book, Exodus. The same 
applies to the Fourth Book, Numbers, and the 
Fifth Book, Deuteronomy, but spelled backwards. 
The Third and middle Book of Moses, Leviticus, 
does not contain the word “Torah” but “God”, as if 
it indicated that all five Books of Moses were aimed 
towards God.

In the 1980s and 1990s, Professor Eliyahu Rips 
of the Hebrew University in Jerusalem studied the 
Bible code. Unlike Rabbi Weismandel, Rips had a 
high-performance computer at his disposal. In 
the first five books of the Old Testament he found 
coded words, which, based on the laws of statistics, 
could not have been random. Using computer 
software developed by Yoav Rosenberg, Rips and 
physicist Doron Witztum designed a complex 
mathematical model demonstrating that the Old 

Testament is encoded. The statistical probability of 
this encoding is 99.998 percent.

Rips, Witztum, and Rosenberg wrote a paper 
about their discovery and sent it to the leading 
international scientific journal “Statistical Science”. 
The article was subjected to three in-depth 
reviews, with all of them confirming that, from 
the mathematical point of view, the procedure 
contained no errors. Following eight years of 
critical examination, their paper was eventually 
published in 1994.

We still do not know how the Bible code works, 
but even with electricity, for example, we had 
realized its existence a hundred years before we 
were able to explain it.

The first five Books of the Bible are constructed 
as a giant crossword puzzle. Apart from the basic 
text that every reader can understand, the Bible 
contains encoded words with secret information. 
Within the basic text, we can search for every 
fourth or twelfth or fiftieth letter etc., and these 
then will form words or groups of words. For 
instance, starting at the first letter, skip every three 
letters in the sentence: Rips explained that each 
code is a case of adding every fourth letter to form 
a word. The hidden message is “Read the code”.

However, there is much more to this than just 
a code formed by letter skipping. By crisscrossing 
the known text of the Bible, hidden under the 
original version of the Old Testament, a complex 
network of words and phrases, a new revelation, is 
exposed. There is a Bible within the Bible. The Bible 
is not just a book but also “computer software”. 
Now the code can be read.

In order to reveal the code, Rips left out all 
spaces between words, combining all the original 
Five Books of Moses into a single continuous 
chain of letters, of which there are 304,805.Thus 
he “restarted” the original version of the Torah, for 
according to the Jewish oral tradition this is what 
Moses received on Mount Sinai.

Isaac Newton tried to find a code in the 
Bible, considering it more important than 
his theory about the Universe.
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Rips emphasizes that we still know very little 
about the Bible code. It is a giant puzzle; possibly 
a “Book of Life”, where all the probabilities might 
be and what we do now may determine what 
actually happens in the future. This is perhaps so 
that human free will is preserved.

We have always conceived the Bible as a book of 
revelation of how the world came to be and how 
it was settled by people. Now it seems that it was 
only the first “incarnation” of information that is 
much deeper and all-encompassing. The Bible may 
be a series of revelations, each designed for the 
technology, methods, or spirituality of a given age.

Rips says that the Bible code is less like a 
crossword puzzle and more like a multidimensional 
hologram. We have been looking at a two-
dimensional surface and instead we should search 
in at least three dimensions, but, as yet, we do 
not know how36 (Satinover, 1997; Drosnin, 1998; 
Svoboda and Nováček, 2002).

There are many other non-scientific methods 
of forecasting the future: palmistry (the study of 
the human palm as a method of understanding 

34 In any right-angled triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides.
35 Nature possesses an astonishing number, which seems to co-design animate and inanimate forms in nature. Referred to as the “golden ratio”, it has the value of 

1.618 (or 1.618 033 988 749...to be more precise). The golden ratio is found by dividing a segment into two parts so that the length of the larger part is to the 
smaller as the length of the entire segment is to the larger part. Johannes Kepler claimed that geometry has two great treasures: the Pythagorean theorem and 
the golden ratio. The golden ratio shows up in nature in many examples, among others in a regular pentagram. The Greeks revered the pentagram, believing it was 
a magic symbol of the perfection of the Universe. Many artists use the golden ratio, especially in the form of a “golden rectangle”, whose side lengths are in the 
golden ratio. This is considered aesthetically pleasing (Livio, 2006).

36 As a deeply religious and highly educated person, Eli Rips pursues his contemplations even further. Within a world created by an almighty and benevolent God, 
there can be a struggle between good and evil, whose outcome is uncertain. Every predicted event could be encoded with at least two possible outcomes. The 
Bible code could have a positive and negative strand, two contrasting statements of reality, as in court – an advocate and a plaintiff. “ Possibly there are two 
opposing statements always encoded to preserve our free will, and it may be that the Bible code is written as a debate”, says Rips.

Fig. 72: Example of the Bible code diagram
(adapted from Drosnin, 1998)

people), dice prediction, tarot card reading, etc. 
I believe that the main problem of the above 
methods is not whether they are labeled as 
scientific or non-scientific, as methods that could 
contain an element of truth or as ones completely 
lacking in substance or rational justification. Their 
principal risk or even danger is that they aspire to 
reveal a specific future, as if it was already carved 
in stone. Or that is at least how people usually view 
them. This leads to fatalism, resignation, passivity, 
or even surrender, which is definitely far from an 
ideal “sustainable” approach to life and the future. 
Anyone truly interested in the future should bear 
in mind the three principles of the forecasting 
of the future mentioned at the beginning of 
this chapter: the future (in the sense of a given, 
specific state of the future) cannot be forecast and 
is not predetermined. Therefore, as the future is 
not irreversibly predetermined, it makes sense 
to influence it creatively within one’s powers and 
possibilities.

Rips emphasizes that we still know very 
little about the Bible code. It is a giant 
puzzle; possibly a “Book of Life”, where 
all the probabilities might be and what 
we do now may determine what actually 
happens in the future.
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4.1 General background
course of four years resulted in a report called 
“Our Common Future” (widely referred to as the 
“Brundtland Report”), published in 1987. The key 
term of probably the most important UN report of 
the 1980s was “sustainable development”, a phrase 
central to world politics at the end of the last 
millennium and the beginning of the 21st century.

We, citizens of former Czechoslovakia, can only 
regret not having participated in such a major 
project. The Commission had 23 members (of the 
former socialist countries, Hungary, the former 
Yugoslavia, and the former Soviet Union each 
had  a representative present and so claiming 
that the government in the Moscow Kremlin had 
blocked our participation for ideological reasons 
is not true). Seventy two people worked at the 
secretariat and advisory bodies. There were 903 
external workers (individuals and organizations) 
and there was not  a single representative of 
Czechoslovakia in this group numbering   almost 
one thousand people.2

Reports to the Club of Rome and some other 
globally oriented reports of the 1970s and early 
1980s demonstrated that the exponential growth 
in production and consumption within the 
restricted Earth ecosystem is not sustainable in 
the long term.1 It was also more and more obvious 
that it was necessary to respect the different views 
held by developed and developing countries, as 
the developing countries were justly expressing 
their wish to establish first better living conditions 
and only then perhaps adopt restrictions in respect 
of the ecosystems’ sustainable capacity.

Therefore in 1983 the UN Secretary-General 
Javier Perez de Cuellar invited the Prime Minister of 
Norway (former Minister of the Environment) Gro 
Harlem Brundtland to establish an international 
commission that would attempt to do the 
seemingly impossible – propose how to enable 
people and whole nations to develop while 
sustaining functioning ecosystems and a healthy 
environment. The efforts of the World Commission 
on Environment and Development over the 

infobox: our Common Future
The objective of the World Commission on Environment and Development was to propose strategies for achieving 
sustainable development to the year 2000 and beyond. The authors divided the Report into three themes:
a) Common Concerns
b) Common Challenges
c) Common Endeavors
“Common Concerns” analyze the unsatisfactory state of the world: poverty, the greedy pursuit of material growth, 
economic crisis, the need for a new economic order. 
“Common Challenges” characterize in detail the following most important global problems of the biosphere, which 
form a limiting factor for the further development of mankind: the population and human resources, food security, 
species and ecosystem diversity, energy, industry, urbanization. 
“Common Endeavors” deal with the planet’s common resources: the usage, legal arrangement, and joint management 
of resources in Antarctica, the oceans, and space. A great emphasis is placed on the mutual dependency and conditional 
character of peace, safety, and the environment.

Exponential growth in production and 
consumption within the restricted Earth 
ecosystem is not sustainable in the long 
term.

The efforts of the World Commission on 
Environment and Development over the 
course of four years resulted in a report 
called “Our Common Future”
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According to the UN World Commission on 
Environment and Development (1987), sustainable 
development is “development that meets the 
needs of the present without compromising 
the ability of future generations to meet their 
own needs. In its broadest sense, the strategy 
for sustainable development aims to promote 
harmony among human beings and between 
humanity and nature.” 

The above definition is anthropocentrically 
oriented (meeting the needs of people) but that is 
not what is fundamentally wrong here. Above all, it 
is so vague and “all-embracing” that it is impossible 
not to agree with.  Its biggest deficiency is the fact 
that it fails to attempt to even define human needs.

Herman Daly (1996) pointed out that in the 
second half of the 1990s the vagueness of the 
concept of “sustainable development” ceased 
to serve as  a consensus platform and instead 
became a source of controversy. Whoever manages 
to assert their own definition of “sustainable 
development” will, as Daly believes, win a great 
political battle and the key to our common future.

No unified, generally accepted definition has 
been provided as yet. Instead, there are dozens 
and probably hundreds of various sustainable 
development definitions, of which many are 
available on the Internet.3 We do not intend to 
present and evaluate these definitions. Let us 
mention only two international definitions (of 
the European Parliament and the Organisation of 
Economic Co-operation and Development) and 
four additional definitions we think are interesting 
and originated in the Czech-Slovak environment.

The European Parliament defines sustainable 
development as such development that gives rise 
to improvement in the living standard and welfare 
of people within the capacity of ecosystems while 
sustaining natural values and biological diversity 
for the present and future generations.

The Organisation of Economic Co-operation 
and Development (OECD) defines sustainable 
development as a dynamic balance between the 
economic, social, and environmental aspects of 
development in globalization, or as economically 
efficient, socially tolerable, and environmentally 
friendly development in all fields of human activity.

The former Czechoslovak Federal Minister of the 
Environment Josef Vavroušek (1992, 1993), defined 
sustainable development as follows:  “Sustainable 
development, or a sustainable lifestyle, aims at the 
ideals of humanism and harmonious relationships 
between human beings and nature. It is a way 
of life that searches for a balance between the 

1	 The	reports	involved	the	first	report	to	the	Club	of	Rome	“The	Limits	to	Growth”	(1972)	as	well	as	some	of	the	other	reports:	“Mankind	at	the	Turning	Point”	(1976),	
“Reshaping	the	International	Order”	(1976),	“Beyond	the	Age	of	Waste”	(1977),	“Goals	for	Mankind”	(1977),	“No	Limits	to	Learning”	(1978),	“Road	Maps	to	the	
Future”	(1980).	Apart	from	activities	of	the	Club	of	Rome	and	its	associates,	other	publications	included	e.g.	“To	Have	or	To	Be”	by	Erich	Fromm	(1976),	“The	Turning	
Point”	by	Fritjof	Capra	(1982),	“Small	is	Beautiful”	by	Ernst	Friedrich	Schumacher	(1973),	“Gaia: A	New	Look	at	Life	on	Earth”	by	James	Lovelock	(1979),	“The	Global	
2000	Report	to	The	President”	by	Gerald	O.	Barney	(1980)	and	others.

2	 Journalist	and	educator	Jan	Urban	once	made	an	apt	comment	on	the	insignificant	Czech	involvement	in	international	matters:	“We	are	probably	the	largest	
nation	in	the	world	which	believes	it	is	too	small	to	be	able	to	achieve	anything	great	in	global	affairs.”

3	 Upon	entering	“sustainable	development”	in	the	Google	search	engine,	over	20	million	links	are	generated.	Of	course	these	may	not	be	definitions,	we	only	wish	to	
stress	the	increase	in	the	use	of		the	“magic”	word	“sustainable”.	

4	 IUCN	–	International	Union	for	Conservation	of	Nature;	UNEP	–	United	Nations	Environment	Programme;	WWF	–	World	Wildlife	Fund.

freedoms and rights of each individual and his 
or her responsibility to other people and nature 
as  a whole, including responsibility to future 
generations.”

At Charles University in Prague, the sustainable 
development theory is studied by Ivan Rynda 
(2000), who characterizes it as follows: “Sustainable 
development is a complex set of strategies, which 
make it possible to meet human needs, material, 
cultural, as well as spiritual, through economic 
means and technology, while fully respecting 
environmental limits. To make this possible on the 
global scale of today’s world, their socio-political 
institutions and processes need to be re-defined 
at the local, regional, and global levels.”

The concept of sustainable development is 
embedded also in the legal code of the Czech 
Republic, in particular in the Environment Act (Act 
17/1992 Coll.). Sustainable development is defined 
as “development that preserves the capacity of 
present and future generations to satisfy their 
basic necessities of life while not reducing the 
natural diversity and preserving the natural 
functions of ecosystems.”

The last definition to be mentioned is by Slovak 
author Ján Topercer Jr. (Topercer in Nováček, 
Mederly et al., 1996): “Sustainable development 
is a purposeful process of changes in the way 
human society treats itself and its environment 
(the land and its resources), directed at increasing 
the present and future potential for meeting the 
needs of people and other beings while respecting 
the capacities (limits) of the land and its resources.”

A definition should be concise and therefore 
can never capture the concept of sustainable 
development in its wider scope. In order to 
clarify this vague concept, the definitions are 
often complemented with the main principles 
of sustainable development. According to the 
report “Caring for the Earth” (subtitled “A Strategy 
for Sustainable Living”), published in 1991 jointly 
by IUCN, UNEP and WWF4, the main principles for 
sustainable development are as follows:
– Respect and care for the community of life;
– Improve the quality of human life;
– Conserve the Earth’s vitality and diversity;
– Keep within the Earth’s carrying capacity;
– Change personal attitudes and practices;
– Enable communities to care for their own 

environments;
– Provide a national framework for integrating 

development and conservation;
– Create a global all iance to promote 

sustainability.

In its broadest sense, the strategy for 
sustainable development aims to promote 
harmony among human beings and 
between humanity and nature.

In the second half of the 1990s the 
vagueness of the concept of “sustainable 
development” ceased to serve as  a 
consensus platform and instead became a 
source of controversy.
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The Slovak strategy for sustainable development 
(Mederly, ed., 2001) proposes the following 
principles of sustainable development:
– Ecological principle;
– Principle of support for human resource  

development;
– Principle of auto-regulatory and self- 

-supporting development;
– Effectiveness principle;
– Principle of reasonable sufficiency;
– Precautionary principle;
– Principle of respecting the needs and rights of 

future generations;
– Principle of intra-generational, inter-  

-generational, and global equality in the rights 
of the Earth’s inhabitants;

– Principle of cultural and social integrity;
– Principle of non-violence;
– Principle of emancipation and participation;
– Solidarity principle;
– Subsidiarity principle;
– Principle of acceptable mistakes;
– Optimization principle;
– Principle of socially, ethically, and   

environmentally sound economy, decision-
making, management, and behavior.

The above principles seem to be valid, except 
for the fact that there are too many attempting 
to cover too much.  Let us stress one principle we 
consider crucial – the precautionary principle. It is 
explicitly contained and defined also in Principle 
15 of the Rio Declaration:5 “Where there are threats 
of serious or irreversible damage, lack of full 
scientific certainty shall not be used as a reason 
for postponing cost-effective measures to prevent 
environment degradation.” 

Although the concept of  sustainable 
development has been evolving for a quarter 
of century, it is still extremely vague6, which 
stems from the effort to capture and respond to 
highly complex global (not only environmental) 
problems. Ján Topercer Jr. (Mederly, Topercer, 
Nováček, 2004) characterized the key weak point 
of the concept of sustainable development aptly 
as follows: 

“Sustainable development anticipates 
development that would not compromise the 
ability of future generations to meet their needs as 
viewed from the perspective of today’s generation. 
This concept of development is considered 
desirable, which makes it assume a prescribing 
rather than predicting role. However, the above 
concept lacks a reliable basis for prescription for 
the following reasons:
– The idea of a universal hierarchy of needs has 

not been sufficiently empirically documented 
(Smelser, 1994), which applies to space 
(geographically) but perhaps even more to 
time;

– In addition, our standards of what is optimal 
and desirable develop over time;

– It is difficult to realize today’s needs and 
capacities and their satisfaction, let alone the 

future ones, largely due to the fact that certain 
premises and facts are extremely vague;

– It is extremely difficult, even disputable, to 
realize and quantify a whole range of marginal 
conditions, variables, and their threshold 
values under which the ecosystem’s sustainable 
development may turn unsustainable;

– It is difficult to conceptualize sustainable 
development (that is why there are so many 
different approaches and interpretations), 
let alone design verifiable hypotheses and 
upon them develop a theory of sustainable 
development, which in this respect basically 
still does not exist.

In addition, the concept of sustainable 
development encompasses one of the striking 
forms of a universal desire held by the majority 
of people: the desire to see the world from the 
perspective of “God’s eye” (Putnam, Rorty, 1997), 
which is capable of an undistorted view and 
assessment of the needs and capacities of the 
past, present, and future generations. That would 
probably be very tempting for both believers 
and non-believers. The question is whether 
the ambitions are not somewhat beyond our 
capacities and abilities (strict rectification by 
means of Popper’s requirement for intellectual 
modesty and Cartesian methodological skepticism 
is more than desirable). Sustainable development 
can thus be preliminarily classified under the 
category of  “science & art“, i.e. among fields falling 
between science and art.

Although the concept of  sustainable 
development is far from flawless and is not a 
scientific theory, there is no better way (so far) 
to attempt to respond to the ever more acute 
problems of global scale.

We (individuals and the society) have three 
options how to respond to the current global 
challenges:
1. We can underestimate, trivialize, or ignore 

the problems.7 We can honestly believe, 
or entertain false hopes, that the situation 
(the consequences of climate change, high 
population increases in developing countries, 
resources exhaustion, poverty, etc.) is not 
serious and we need not worry. This logically 
suggests that there is no need for a response 
and everything can stay as it is, without any 
change. But that does not solve the problems. 
Quite the opposite, putting off an efficient 
action only makes them worse, while we 
are wasting perhaps the most precious and 
“exhaustible” resource – time. 

2. We can acknowledge the seriousness of the 
matter without trying to solve it. We fear a 
disaster but do not believe that our efforts 
could make a difference, that we ourselves 
could do anything to avert it. Therefore, we 
remain passive and resign ourselves to our 
fate, hoping things will sort themselves out. Or, 
even worse, we act regardless of what comes 
next, trying to seize as many pleasures as we 
can for ourselves before everything is lost. Thus 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty shall not be used as a reason for 
postponing cost-effective measures to 
prevent environment degradation.

Sustainable development can thus be 
preliminarily classified under the category 
of “science & art“, i.e. among fields falling 
between science and art.

We can underestimate, trivialize, or ignore 
the problems. But that does not solve the 
problems. 
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we suppress the instinct of self-preservation 
and behave cruelly especially to our children, 
to future generations.

3. We can actively try to affect and alter the 
present adverse trends, to formulate and 
assert alternative, positive, and democratic 
visions of society’s development. I see hope in 
the vision of sustainable development, despite 
all the imperfections it might have. However, 
no one can find the answer to: “What are the 
chances of success?” The chance can be eighty 
percent or just one percent and still we should 
take it. Although as individuals we are not 
that responsible for the outcome (usually, our 
capacity to affect that is very limited), we all 

are definitely responsible for our individual 
efforts, for how much time, energy, and skills 
we dedicate to what.8

Let us try now to sum up the main ideas contained 
in the definitions and principles of sustainable 
development into four generalizing basic 
requirements.

1. Requirement for all people on Earth to be 
able to meet their (at least elementary) needs
The trouble starts already when trying to define 
elementary human needs. We need food, water, 
clothes, and shelter for bare survival. Just surviving 
on a long-term basis is naturally not an option. 
Despite that, unfortunately about one billion 
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Fig. 73: The curves of the population  
growth and Earth’s carrying capacity 
(adapted from Moldan, 1994)

5	 The	Rio	Declaration	is	a	non-binding	convention	adopted	at	the	United	Nations’	Conference	on	Environment	and	Development	in	June	1992.
6	 This	vagueness	is	the	reason	why	indicators	of	sustainable	development	are	being	developed	intensively	and	various	aggregated	indexes	constructed	in	order	to	

measure	to	what	extent	we	are	or	are	not	heading	for	sustainability	in	the	individual	facets	of	life	(the	environment,	resource	exploitation,	economic	development,	
social	facet,	etc.).

7	 A	classic	example	of	such	an	approach	is	the	attitudes	of	Czech	President	Václav	Klaus	concerning	the	climate	changes.
8	 Some	of	us	may	remember	a	lovely	scene	from	prison	in	the	movie	Cool	Hand	Luke.	The	main	character,	played	by	Paul	Newman,	bets	he	can	eat	fifty	eggs	in	an	

hour.	He	stuffs	himself	almost	to	death	but	still	loses	the	bet.	However,	he	does	not	regret	it.	“At	least	I	gave	it	a	try,”	he	says.

In developed countries, we would 
certainly loathe it if we could cover but the 
most essential needs facilitating survival. 
But where is the limit to human needs?

The e lementar y  requirement  of 
sustainable development should not be 
formed by the satisfaction of human needs 
but by the respect for the ecosystems’ 
carrying capacity.

people around the world suffer from acute hunger 
and 1.2 billion people have no access to safe 
drinking water. In developed countries, we would 
certainly loathe it if we could cover but the most 
essential needs facilitating survival. But where is 
the limit to human needs? Probably in “infinity”. 
And are there any limits to justified human needs? 
And do they differ in time and space? Abraham 
Maslow (1954) proposed a hierarchy (pyramid) of 
human needs, now widely known and accepted:
– Basic physical, physiological needs.
– Need for security and safety.
– Social needs (a need for belonging and love).
– Need for esteem and respect.
– Need for self-realization.
Unfortunately, not even Maslow’s hierarchy of 
human needs can help us determine a reasonable 
limit for human desires, which are often perceived 
as needs or even as something we are entitled to.

The communist ideology carried an appealing 
motto it never managed (nor was it possible) to 
honor: “From each according to his abilities, to 
each according to his needs.” But is a car, a private 
yacht, a tourist trip into orbit a justifiable need?

I think the requirement for the satisfaction 
of needs as stated in the definition of the World 
Commission on Environment and Development 
is appealing but unfeasible and, what is more, 
impossible to define. It seems more logical and 
adequate to condition the satisfaction of human 
needs by respecting the ecosystems’ carrying 
capacity while preserving natural values and 
biological diversity for the present and future 
generations, as is declared e.g. in the European 
Parliament definition of sustainable development.  
Once again – the elementary requirement of 
sustainable development should not be formed by 
the satisfaction of human needs but by the respect 
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for the ecosystems’ carrying capacity, upon which 
the activities of people living in individual regions 
and time periods must be based.

2. Requirement for the rights of future 
generations to meet their needs
This is a great new challenge. In history, various 
groups of inhabitants strived (whether by violent 
or non-violent means) to assert their rights – 
slaves, serfs, colonized nations, etc. Nowadays the 
problem is whether we will be able to respect the 
rights of those who are not here yet but will be 
– our children and all generations to come. This 
general statement can be specified with the help 
of Herman Daly’s (1977, 1989) three principles 
suggesting how to use Earth’s natural resources 
and ecosystems sustainably:
a) Exploitation of renewable resources (forest, fish 

populations, etc.) does not exceed the rate at 
which they regenerate.

b) The rate of depleting non-renewable natural 
resources (e.g. fossil fuels) does not exceed the 
rate of growth of the renewable substitutes.

c) Waste emissions do not exceed the renewable 
assimilitative capacity of the local environment 
(and therefore will not exceed the ecosystems’ 
carrying capacity).

3. Requirement for respecting the rights of 
other living beings
This is another great challenge that did not receive 
much attention in the 20th century, when people 
were “conquering” nature. Similarly to the first 
requirement of sustainable development, we are 
unable to define the optimum status here either. 
Should humankind use its dominant position 
among other living beings and act as the “lord 
of creation” or should it rather be a responsible 
manager of this planet? Or should we consider 
other beings equal to us (regardless of the fact that 
this radical requirement could not be implemented 
at any rate)?

Should we differentiate between individual 
species depending on what place they occupy in 
evolution?

These are questions we have no answer to, nor 
can we determine clearly what is good and what is 
wrong. However, we should not ignore the above 
challenges and instead formulate the answers 
gradually, even if it takes decades and perhaps 
even longer.9 We should gradually approach 
harmony in relationships between human beings 
and both animate and inanimate nature, as Josef 
Vavroušek states in his definition. Full harmony 
we will probably never reach.10 But we can always 
feel respect for life and nature in the sense of the 
legacy of Albert Schweitzer.

4. Requirement for learning from the future
This requirement does not ensue from the 
aforementioned definitions but I believe that 
it is indispensable for the implementation of 

sustainable development. The report to the Club of 
Rome “No Limits to Learning” (1978) elaborates on 
the idea of “anticipatory learning”, that is learning 
based on anticipating the possible consequences 
of our current activities. Anticipatory learning is 
thus a path leading to fulfilling the key principle 
of sustainable development, the precautionary 
principle.

Throughout all their history, human beings 
have learnt from their past experience or the past 
experience of their fellow humans. This model 
functioned well for thousands of years, as long as 
the consequences of our deeds (and errors) were 
space and time limited. Scientific knowledge and 
technological development have provided us 
with such powers that potential errors may now 
lead to a severe aftermath, whether it concerns 
e.g. the peaceful or military use of nuclear energy, 
genetically modified organisms, climate change, 
etc. Therefore it is necessary to learn not only 
from the past but also from possible futures (see 
Chapter 3) and behave and act accordingly.11 

Society’s transition to sustainable development, 
to a sustainable lifestyle, implies major changes 
in its functioning. Owing to its importance, 
this transition could be called “the third global 
revolution”.12 Could such a change be truly global 
though? Is the vision of sustainable development 
applicable in various cultures and populations, 
despite all their dissimilarities?13 I believe it is, of 
course always with regard to the local differences 
and particularities.14 The above statement is 
supported by “the Law of Nature”, which the 
English writer Clive Staples Lewis (1993) explains 
as follows:

“The older thinkers called the Law of Right 
and Wrong ‘the Law of Nature’. The idea was 
that, just as all bodies are governed by the law 
of gravitation, and organisms by biological laws, 
so the creature called man also had his law with 
this great difference, that a body could not choose 
whether it obeyed the law of gravitation or not, 
but a man could choose either to obey the Law of 
Human Nature or to disobey it. I know that some 
people say the idea of a Law of Nature or decent 
behavior known to all men is unsound, because 
different civilizations and different ages have had 
quite different moralities. But this is not true. There 
have been differences between their moralities, 
but these have never amounted to anything like a 
total difference. If anyone will take the trouble to 
compare the moral teaching of, say, the ancient 
Egyptians, Babylonians, Hindus, Chinese, Greeks 
and Romans, what will really strike him will be 
how very like they are to each other and to our 
own.  Men have differed as regards what people 
you ought to be unselfish to  whether it was only 
your own family, or your fellow countrymen, or 
everyone. But they have always agreed that you 
ought not to put yourself first.“

The problem is whether we will be able 
to respect the rights of those who are not 
here yet but will be – our children and all 
generations to come. 

Is the vision of sustainable development 
applicable in various cultures 
and populations, despite all their  
dissimilarities?

If anyone will take the trouble to compare 
the moral teaching of, say, the ancient 
Egyptians, Babylonians, Hindus, Chinese, 
Greeks and Romans, what will really strike 
him will be how very like they are to each 
other and to our own.
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4.2 value orientations
The values15 which people hold and base their 
conduct on are probably the most important 
factor deciding whether we do or do not endorse 
sustainable development. At the same time, 
this factor is also the most difficult to grasp. 
Value orientations are likely to change over long 
time periods (decades to hundreds of years). 
The sociologist Stanislav Hubík (in Nováček and 
Mederly, 1996) states that “value orientation 
is subject to inertia, it changes as slowly as 
possible and a revolution in value orientation is in 
progress inconspicuously, although it is the most 
revolutionary revolution”.

The set of principles and rules which indicate 
to people how they should behave in their 
interaction with others is called ethics. Ecological 
ethics, or rather environmental ethics is the set of 
principles and rules which indicate to people how 
they should behave in their interaction with the 
entire non-human world (Kohák, 1998).

Hana Librová (1992) believes that the 
psychological and value orientation of people 
in their everyday reality stems from what the 
phylogenesis16 of hunters and gatherers equipped 
them with. Anthropologists point out that Homo 
sapiens has spent in this evolutionary stage 90% 
of the time it has existed. Therefore, we tend to see 
nature, the world around us, as something which 
not only surrounds us, but also still potentially 
endangers us. That is why we must fight with 

9	 Let	us	not	forget	that	women	were	granted	voting	rights	for	the	first	time	only	at	the	beginning	of	the	20th	century.	Today,	in	the	civilized	world,	an	opinion	
questioning	women’s	voting	rights	would	not	be	considered	dangerous	but	embarrassing.		At	the	end	of	the	20th	century,	in	1999,	the	New	Zealand	parliament	
discussed	the	possibility	of	granting	certain	rights	to	apes.	There	were	some	ironical	comments	such	as	“A	gorilla	that	has	attacked	a	zoo	keeper	will	be	sued	in	
court	and	given	counsel	for	the	defence?”	In	fact	this	is	about	breaking	through	psychological	barriers	and	opening	discussions	on	this	topic.	Perhaps	this	matter	
will	seem	clearer	at	the	end	of	the	21st	century,	similarly	to	how	men	view	women’s	voting	rights	differently	now	than	at	the	turn	of	the	20th	century.

10	 In	Judaism	and	Christianity,	God	promised	to	establish	this	ideal	state	in	future,	even	though	it	is	not	within	human	power	to	attain	it	through	our	own	means:
	 “The	wolf	shall	dwell	with	the	lamb,	and	the	leopard	shall	lie	down	with	the	kid,	and	the	calf	and	the	young	lion	and	the	fatling	together;	and	a	little	child	shall	

lead	them.	And	the	cow	and	the	bear	shall	feed;	their	young	ones	shall	lie	down	together:	and	the	lion	shall	eat	straw	like	the	ox.	And	the	suckling	child	shall	play	
on	the	hole	of	the	asp,	and	the	weaned	child	shall	put	his	hand	on	the	adder’s	den.	They	shall	not	hurt	nor	destroy	in	all	My	holy	mountain:	for	the	earth	shall	be	
full	of	the	knowledge	of	the	LORD,	as	the	waters	cover	the	sea.	(Isaiah	11:6-9)

11	 We	can	explain	it	using	the	following	example:	Imagine	human	society	is	a	group	of	people	driving	on	a	mountain	road	at	night.	As	long	as	the	car	goes	very	
slowly,	it	is	possible	to	drive	with	the	lights	off	and	rely	on	looking	in	the	rear-view	mirror.	However,	as	the	car	is	increasingly	speeding	up	(thanks	to	scientific-
technological	advance,	the	whole	of	human	society	is	developing	faster	and	faster),	we	must	look	forward,	not	back.	And	it	is	advisable	to	switch	the	headlights	
on.	The	faster	we	are	going,	the	better	headlights	(i.e.	the	ability	to	look	forward)	we	need.	If	the	car	crashes	into	the	guardrail	at	a	slow	speed,	there	are	no	serious	
consequences.	But	if	driving	fast	and	with	the	lights	off,	the	consequences	can	be	tragic.	This	simile	can	explain	also	the	precautionary	principle.	Let	us	presume	
that	at	a	long	distance	before	the	car	there	is	a	dark	mountain	looming	up	at	night.	Some	people	in	the	car	claim	there	must	be	a	tunnel	and	therefore	they	could	
step	on	the	gas	and	make	the	car	go	faster.	The	other	people	say	that	maybe	there	is	no	tunnel	but	no	one	can	be	sure.	That	is	why	they	need	to	put	on	the	brakes	
and	move	forward	with	caution.

12	 In	accordance	with	American	futurist	Alvin	Toffler,	we	consider	the	Neolithic	revolution	the	first	global	revolution	(Toffler	uses	the	term	“First	Wave”)	and	the	
Industrial	Revolution	the	second	global	revolution.

13	 See	e.g.	the	definition	and	characteristics	of	the	nine	cultural-civilization	areas	in	the	“Clash	of	Civilizations”	by	Samuel	Huntington	(1996).
14	 We	can	find	some	sort	of	analogy	in	the	role	of	Catholic	Church	in	the	world.	Although	the	Church	raises	identical	requirements	concerning	faith	and	morals	all	

over	the	world,	nevertheless	for	instance	the	way	of	celebrating	the	Mass	and	other	ceremonies	accommodates	local	customs,	tradition,	and	temperament.
15	 The	concept	of	value	was	introduced	to	philosophy	by	the	German	thinker	Rudolf	Hermann	Lotze	as	a	label	for	what	controls	or	directs	our	decisions.	Unlike	earlier	

concepts	of	good	and	evil,	or	virtues	and	vices,	which	are	absolute	in	nature	(either	–	or),	the	concept	of	values	reflects	the	fact	that	our	assessments	are	usually	
scalar	(more	–	less,	better	–	worse)	and	are	often	based	on	comparisons.

16	 Phylogeny	(phylogenetic	evolution)	is	the	evolution	of	species	in	historical	sequence	as	understood	by	the	theory	of	evolution.	In	contrast,	ontogeny	is	the	
developmental	course	of	a	human	individual.

17	 It	is	also	reflected	in	some	of	the	frequently	used	phrases:	“Scientists	have	ripped	another	secret	from	nature”,	“Climbers	have	conquered	Mount	Everest”,	etc.
18	 The	Renaissance	–	an	artistic	style	and	a	historical	period	lasting	from	the	14th	to	the	17th	century.	
19	 English	has	a	fitting	proverb	for	this	approach:	“First	you	must	change	mentalities,	then	you	can	change	realities.”

nature, conquer it and tame the unbridled natural 
forces.17

The Early Modern Era, the Renaissance,18 
stresses the decay of nature (which is related to 
the original sin of humans) and the human task to 
improve it. “To completely clear a wild forest and 
plant a formal garden seemed to the Renaissance 
nobleman his noblest task. Reformed clergymen 
similarly saw their task as one of clearing the wild 
passions in the human spirit and replacing them 
with cultivated discipline” (Kohák, 1998).

The 16th and 17th centuries gradually established 
the conception of the world as a machine. This 
radical change was triggered by new discoveries 
in physics, astronomy, and mathematics. Fritjof 
Capra (1996) states that Galileo Galilei banned 
the concept of quality from science and restricted 
science to the study of phenomena which could 
be measured and quantified. Capra also quotes  
R. D. Laing:

“Galileo’s program offers us a dead world. Out 
go sight, sound, taste, touch, and smell, and along 
with them have since gone esthetic and ethical 
sensibility, values, quality, soul, consciousness, 
spirit. Experience as such is cast out of the realm of 
scientific discourse. Hardly anything has changed 
our world more during the past four hundred 
years than Galileo’s audacious program. We had 
to destroy the world in theory before we could 
destroy it in practice.”19

Revolution in value orientation is in 
progress inconspicuously, although it is 
the most revolutionary revolution.

The 16th and 17th centuries gradually 
established the conception of the world 
as a machine. This radical change was 
triggered by new discoveries in physics, 
astronomy, and mathematics.



222

Pavel Nováček Sustainable Development

In addition to Galileo, René Descartes and 
Immanuel Kant also influenced our perception 
of the world in this period. Descartes and Kant 
separated reason from nature. Kant was convinced 
that the only thing deserving of respect was 
reason, which he considered the foundation of 
our freedom. A human being acquires human 
dimensions only by being able to understand both 
natural and moral law.

Descartes20 is famous for his statement “I think, 
therefore I am”. He narrowed the concept of reason 
down to a purely mathematical arrangement of 
ideal entities and, in nature, to the mathematical 
and mechanical arrangement of particles in 
spacetime. This makes both reason and nature 
subject to the new mathematical and mechanistic 
natural science as established by Galileo Galilei21 
and Isaac Newton.22 It substantiates Bacon’s 
conception of knowledge as power23 (Kohák, 
1998).

According to Erazim Kohák, a significant 
change in perception of the world comes with the 
Enlightenment24 “The men of the Enlightenment 
contrasted fallen nature with the harmony of the 
divine plan. Isaac Newton found proof of divine 
providence in the order of the planets; Leibnitz25 
considered this the best of all possible worlds. … 
We have here the seeds of the late eighteenth-
century Romantic conception of nonhuman nature 
as spared original sin, exempt from the fall.” 

F. Capra (1996) claims that the first strong 
opposition to the mechanistic Cartesian paradigm 
originates in the Romantic movement26 in art, 
literature, and philosophy. Nevertheless, a real 
shock for science came, according to Capra, 
only in the 20th century when system theory 
was elaborated. Systems cannot be understood 
by means of their analyses. From the system 
perspective, it is the characteristics of the 
whole which none of its components has which 
are regarded as the fundamental, essential 
characteristics of an organism or living system. 
These characteristics originate in interactions 
among the components.

Relation to other living creatures
In the Judeo-Christian tradition, but then also 
in the Renaissance and the Enlightenment, the 
fundamental belief prevails that nature has 
to serve the needs of people, it is its purpose. 
Since the mid-20th century, this notion has been 
changing slowly, subtly, but clearly, even though 
it has not become the mainstream way of thinking 
yet.

What actually makes humans fundamentally 
different from other living beings?  According 
to the Judeo-Christian conception, humans, like 
everything else, have been created by God, but 
unlike animals, they possess immortal souls. So 
there is the sequence of God–angels–humans–
surrounding creations (which are in the bottom-
up sequence: matter–plants–animals–primates). 
Animals are therefore our lower-rank kin.

Erazim Kohák (1998) believes that in the Early 
Modern Era the animal has ceased to be regarded 
as kin and a conception of the animal as raw 
material has been forming instead.27 Whether 
humans are created by God and whether they, 
unlike animals, have souls is, at least for now, a 
question of faith. Intellectually, we can specify 
three basic features of humanity:28 
a) Speech – the ability to capture the fleeting 

moment in concepts. This ability, dramatically 
intensified by the written word, makes possible 
far more rapid and effective cumulation of 
knowledge than the growth of customs and 
tradition.

b) Reason – because humans can capture 
immediate experience in words, they can grasp 
not only immediate spatiotemporal relations 
of continuity, contiguity, and resemblance, but 
also of logical and ideal relations. Defining ideal 
relations among components of experience 
is precisely what we call reason. There is one 
more thing related to reason: imagination, 
which is possible only because humans are 
capable not only of seeing a given state, but 
also of imagining it in ideas and concepts.

c) Freedom – reason and imagination enable 
humans to recognize moral responsibility. 
They do not live in the innocence which 
modernity attributed to other animals, said to 
accept uncritically whatever there is. Humans 
are aware of moral duties and are capable of 
worshipping God, thereby manifesting their 
“immortal soul” (or, more precisely, immortal 
spirit).29

“Between humans and animals there is only one 
morally relevant difference, and that is freedom. 
Humans are beings who can imagine that things 
could be otherwise, the only beings that do not live 
within firmly established instinctual parameters. 
Freedom, though, does not mean privilege. It 
means responsibility,” says E. Kohák (1998).

Peter Singer is a leading advocate of granting 
certain rights to other beings. In 1975 he published 
Animal Liberation, a ground-breaking study on the 
relationships of humans and animals. According 
to Singer, the ability to suffer and feel pain (which 
is common to humans and animals) is a sufficient 
reason for consideration. In Singer’s conception 

Photo 101: A couple of cheetahs in Kenya – 
does an animal have a soul? (source:	
the	author)

The men of the Enlightenment contrasted 
fallen nature with the harmony of the 
divine plan. Isaac Newton found proof 
of divine providence in the order of the 
planets.

In the Judeo-Christian tradition, but 
then also in the Renaissance and the 
Enlightenment, the fundamental 
belief prevails that nature has to serve 
the needs of people, it is its purpose. 
Since the mid-20th century, this notion 
has been changing slowly, subtly, but 
clearly.

Between humans and animals there is 
only one morally relevant difference, and 
that is freedom. 
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we are equal with animals, even though it does 
not mean that we are the same.30

His starting point is a radical conception of 
the equality of all life. We are equal does not 
mean we are the same. None of the differences 
between humans and their non-human fellows 
is morally relevant. None justify domination and 
discrimination. Societies for the protection of 
animals generally recognize four basic needs 
common to all higher animals (as a matter of fact, 
they were denied even to African slaves as recently 
as two centuries ago):
1. The possibility of free movement in sufficient 

space.
2. The natural cycle of day and night, of activity 

and rest.
3. The fellowship of their kind, including family 

relations.
4. A diet natural to the animal.
Erazim Kohák (1998) uses mass production farms 
as an example to document it: “To lock up a cow 
in a stall, deprived of the possibility of movement, 
segregated from others and from its calves, 
to expose it to continuous illumination, as is 
commonly done in producing veal, and to feed it 
artificial food and steroids, that is torturing a living 
being. No difference between humankind and 
cattle provides a moral justification for depriving 
a cow of the right to graze with its calf and with 
other cows on an open pasture. We may have 
different needs but the same right to satisfy them.”

What attitudes do people have to living and 
non-living nature? To put it very simply, we have 
three options: the anthropocentric, the biocentric, 
and the theocentric attitudes. The sociologist 
Stanislav Hubík (in Nováček, Mederly et al., 1996) 
divides these three fundamental convictions 
into several subgroups and provides their clearer 
definitions formulated as follows:

a) Anthropocentrism
– Arrogant anthropocentrism – humans are 

masters of nature and have the right to deal 
with it according to their needs.

– Naturalized anthropocentrism – humans form 
one community with nature and therefore they 
must protect it.

– Environmental anthropocentrism – humans 
are punished for their disrespect for nature by 
a degraded environment.

b) Biocentrism (naturocentrism)
– Radical biocentrism – people who do not love 

nature are indifferent to human fate and cause 
harm to themselves.

– Preference for the environment – support of 
this attitude acknowledge that civilization 
means progress for mankind, but at the same 
time it destroys the environment.

c) Theocentrism
– Denominational type – humans find God in 

nature and act accordingly.
– Cultural and civilization roots and traditions – 

our ancestors handed nature over to us almost 
intact and it is our responsibility to pass it on 
to our offspring in the same state.

Erazim Kohák (1998) provides an alternative 
division which is based on ecological or, rather, 
environmental ethics:

1. Ethics of the fear of the Lord
The kind of short-sighted egoism which we today 
somewhat inaccurately call “anthropocentrism” is 
something we normally encounter first in highly 
advanced civilizations, typically as a sign of 
decadence.

Early humans, hunters, herdsmen, farmers, 
were painfully aware of their own vulnerability 
and unimportance. Everything appears to them 

20	 One	of	the	most	important	pieces	of	the	legacy	of	René	Descartes	is	his	attempt	to	formulate	a	completely	general	analytical	method	of	knowledge	which	has	
become	the	basis	of	scientific	method.	His	method	has	the	following	four	steps:

	 Accept	only	what	presents	itself	so	clearly	and	distinctly	to	me	that	I	cannot	doubt	it.
	 Divide	each	problem	into	its	simplest	possible	parts	so	that	they	can	be	safely	understood.
	 Proceed	in	order	from	the	simple	to	the	complex.
	 Develop	complete	enumerations	and	general	reviews	to	make	sure	that	nothing	has	been	omitted.
21	 Galileo	Galilei	(1564–1642)	is	considered	the	“father	of	modern	astronomy”	and	“father	of	modern	physics”.
22	 Sir	Isaac	Newton	(1643–1727)	made	physics	into	a	complete	deductive	science.	His	conception	of	the	world	became	the	foundation	of	rationalism	(the	

philosophical	school	of	thought	which	asserts	that	correct	knowledge	is	possible	only	through	intellectual	reasoning)	and	mechanistic	materialism.
23	 Francis	Bacon’s	famous	quote	is:	“Knowledge	is	power”.	He	is	considered	the	father	of	empiricism	(all	knowledge	derives	from	sensory	experience)	and	the	

experimental	method.	He	advocated	induction	(a	way	of	reasoning	deriving	general	law	from	specific	cases).	He	claimed	that	all	our	knowledge	flows	to	us	in	the	
form	of	objects	in	nature	and	we	possess	only	the	ability	to	interpret	these	objects.

24	 The	Enlightenment	–	an	intellectual	movement,	a	life	stance,	and	a	philosophical	school	of	thought	of	the	18th	century.
25	 Gottfried	Wilhelm	Leibniz	(1646–1716)	was	a	German	philosopher,	scientist,	and	mathematician.	He	invented,	for	example,	the	binary	system	which	is	the	basis	

for	today’s	computer	architecture.
26	 Romanticism	–	an	artistic	movement	and	philosophical	school	of	thought	as	well	as	the	life	stance	in	the	Euro-American	culture	of	the	end	of	the	18th	and	early	

19th	century.
27	 Kohák	harshly	but	fittingly	remarks:	“Many	people	were	shocked	to	read,	after	the	war,	about	the	medical	experiments	on	children	in	Nazi	concentration	camps.	

Few	of	them	noted	that	the	only	difference	between	Dr.	Mengele’s	experiments	and	the	experiments	we	accept	without	hesitation	is	that	Dr.	Mengele	drew	the	
line	between	prohibited	and	permitted	experimental	animals	between	‘Aryans’	and	‘non-Aryans’	while	we	draw	it	between	humans	and	chimpanzees.”

28	 There	are	also	other	traits,	not	so	important	from	our	perspective,	which	distinguish	humans	from	animals:	upright	posture,	clothing,	and	a	face	capable	of	
expressing	feeling.	Earlier	also	using	tools	was	cited,	but	it	cannot	be	considered	a	distinguishing	trait	because	numerous	animal	species	also	use	tools.

29	 Henryk	Skolimowski,	an	American	philosopher	of	Polish	origin,	says:	“Of	all	the	gifts	of	evolution,	mind	is	the	most	precious.	(…)	Look	how	much	trivia	you	have	
allowed	to	invade	your	mind.	(…)	This	garbage	in	your	mind	has	trivialized	your	existence.	It	is	the	cause	of	anxieties	and	confusion	that	do	not	allow	you	to	think	
right	and	act	appropriately.”

30	 Some	people	for	these	reasons	(in	addition	to	religious	and	health	reasons)	also	refuse	to	eat	meat,	or	rather	kill	animals.	 In	the	foreseeable	future,	nevertheless,	
vegetarianism	is	not	likely	to	become	a	trend	which	would	fundamentally	affect	the	majority	of	the	population.	The	development	of	biotechnology,	however,	
offers	another	option	–	to	grow	just	the	tissue	instead	of	animals.	In	a	bioreactor	scientists	can	multiply	cells	taken	from	a	living	animal.	Optimists	believe	that	the	
meat	produced	in	this	manner	could	be	on	sale	within	a	few	years.	For	now,	such	meat	is	said	to	be	too	expensive	and	not	very	tasty,	so	we	will	find	out	only	later	
if	this	is	a	promising	way.

None of the differences between humans 
and their non-human fellows is morally 
relevant. We may have different needs 
but the same right to satisfy them.

Early humans, hunters, herdsmen, 
farmers, were painfully aware of their 
own vulnerability and unimportance. 
Everything appears to them as a gift. 
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as a gift. Nature, which surrounds them, appears to 
them as infinitely powerful, unfathomable, evoking 
a holy fear which in a later religious conception will 
figure as the fear of the Lord.

I n  moder n ter minology i t  i s  ca l led 
theocentrism,31 its fundamental stance is that 
all value derives from God, and humans are but 
dependent parts of God’s creation.

Polish-American Catholic thinker Henryk 
Skolimowski (in Kohák, Kolářský and Míchal, 1996) 
considers contemporary fashionable attitudes, 
egoism, narcissism, snobbery, simply everything 
that leads the consumer society to destruction and 
self-destruction, a product of the ethical vacuum 
which ethical relativism generates around us. 
That is why he returns to the recognition of the 
sacredness of life which enables him to deny moral 
relativism by recognizing the absolute claim of the 
sacredness.

2. Ethics of noble humanity
Annie Dillard (in Kohák, Kolářský and Míchal, 
1996) and Charles Sherrington (1953) claim that 
nature is neither good nor evil, it is only completely 
insensitive. They give examples:

A wasp stings a caterpillar in seven nerve nodes 
to paralyze it, but not kill it. Only after that does 
the wasp lay eggs in the body of the caterpillar. It is 
necessary that the caterpillar lives long and suffers 
while bearing foreign eggs.

A cat plays with a mouse: it does not kill, only 
cripples and goes on playing. Coyotes devour the 
innards of a living sheep. Millions of organisms are 
born and perish to assure the survival of a handful 
of individuals. Life is a constant escape from death. 
Those who survive bear the scars at the end of 
the summer – butterflies with torn wings, spiders 
missing a leg.  And Mother Nature? It does not 
care about suffering. Only humans observing the 
insensitivity of nature suffer from empathy.

According to Sherrington and Dillard alike, only 
with humans does altruism – freedom and the 
ability to act for the good of nature – enter into 
the world.

Supporters of the ethics of noble humanity are 
convinced that it is only with humans that the 
concept of altruism enters the universe. It is life 
itself, not just my own life or only human life, that 
becomes the center of value and meaning. That 
is what it is all about; not only humans, but the 
good of all life.

3. The ethics of reverence for life
All life is a source of meaning and value. Albert 
Schweitzer (1974) developed this concept 
under the title “the philosophy of reverence for 
life”. Reverence for life began with wonder over 
the miracle that there is life at all. Schweitzer’s 
world was still an enchanted world. He was not 
concerned with saving nature.32 His concern in life 
was to do good, not evil, and it was this deeply felt 
task that he formulated as the ethics of reverence 
for life. “An ethics which restricts itself to human 
interactions with each other is incomplete. A 
broader outreach is needed, a reverence for all 
living beings. Only such a broad outreach, as 

wide as life itself, could provide the framework 
for avoiding harm and doing good as a general 
posture.”

In his understanding of reverence for life, Albert 
Schweitzer begins with a critique of Descartes’ 
starting point, the putatively unshakeable 
reflection of our own consciousness. According 
to Schweitzer, the real beginning, the really 
primordial given, is not awareness of self-certifying 
thought but the awareness that “I am a life which 
wants to live, and I live amid a community of life 
that wants to live”. For good people all life, all being 
is sacred. Infinite compassion is not enough, we 
need active sharing and active help.

The ethics of reverence for life (or the biocentric 
approach to world) was developed by the 
American philosopher Paul Taylor (1986) in four 
propositions;
– People, animate beings of the subspecies 

Homo sapiens sapiens, are equal members of 
the community of all beings;

– The Earth is a web of mutual dependence 
(Earth is life, not a static thing. It can be 
represented by James Lovelock and his Gaia 
hypothesis);

– Every member of the biotic community is 
valuable simply because it is. (Every being’s 
life has its own meaning.);

– The three previous propositions lead to the 
conclusion that the idea of human superiority 
is only an expression of human racism.

In short, Taylor thinks that for any individual animal 
good means the possibility of living out its life as 
befits its kind.

The ethics of reverence for life is therefore 
a coherent stance with respect to life and the 
world, expressing a fundamental equality of life. 
Equality does not mean that a turtle is entitled 
to a university education. We are equal, though, 
in having all the same claim to the good, to the 
possibility of living out life in ways appropriate to 
our respective kind.

4. The land ethic
The land ethic comes from the work of ecological 
thinker Aldo Leopold.33 This concept is not 
concerned only with respect for life itself, but 
with respect for the presuppositions of life, the 
whole community of all life, and conditions of its 
sustainability. 

Value does not derive from humans or from 
life. It is a function of the balance of the entire 
ecosystem. In Leopold’s words,“ a thing is right 
when it tends to preserve the integrity, stability, 
and beauty of the biotic community. It is wrong 
when it tends otherwise”.

The great strength of Leopold’s land ethic is the 
difficult recognition that the Earth is a complex of 
life – and that death is a part of life, though we are 
deeply loath to admit it. The struggle for life is not 
a struggle for immortality, but for a life which is 
good – albeit mortal.

5. Lifeboat ethics
Economist Kenneth Boulding (1966) pointed 
out that the planet ceased to be “endless” a 

Skolimowski considers contemporary 
fashionable attitudes, egoism, narcissism, 
snobbery, simply everything that leads 
the consumer society to destruction and 
self-destruction, a product of the ethical 
vacuum which ethical relativism generates 
around us. 

The ethics of reverence for life is a coherent 
stance with respect to life and the world, 
expressing a fundamental equality of life.  
We are equal, though, in having all the 
same claim to the good, to the possibility 
of living out life in ways appropriate to our 
respective kind.

A thing is right when it tends to preserve 
the integrity, stability, and beauty of the 
biotic community. It is wrong when it 
tends otherwise.
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long time ago. He proposed the metaphor of a 
spaceship. Like in a spaceship, we on the Earth 
have only a limited amount of resources, and like 
in a spaceship, all our waste stays onboard. Garrett 
Hardin (1985) builds on Boulding with a reminder 
that a ship must have a captain – which the Earth 
does not. It has no common order. Selfish cliques, 
claiming “rights” without responsibilities, fight their 
petty battles and care not a whit for the ship.

Garrett Hardin concludes that where there 
is a surplus of demand it is essential to limit the 
availability of supply. Limited resources (of the 
planet) are incompatible with unlimited demands 
(of people).

The starting point of lifeboat ethics is that 
there are too many of us and that we share 
limited resources. Generosity will lead to tragedy. 
Therefore let us help no one, only make sure that 
we shall use our privileges for the preservation 
of common cultural values, not only personal 
consumption. Attempts to help others beyond 
that only prolong the misery. For instance the 
green revolution, which doubled agricultural 
yields, temporarily prevented famine but brought 
about a catastrophic rise in populations in which 
each extra mouth represents a further burden on 
the environment. Every life we save impoverishes 
the next generation – and the Earth as a whole. 
Where tradition is not enough to constrain human 
shortsighted greed, Hardin considers as the 
only possibility a government of a strong hand 
which would stop saving lives and start saving 
ecosystems.

In addition to this division in attitudes towards 
animate and inanimate nature based on Erazim 
Kohák, we shall also mention the concept of 
“deep ecology” used first by Arne Naess (1996) 
from Norway in 1973. The distinction between 
“shallow” and “deep” ecologies (or using the 
term “environmental science” might be more 
accurate) is often used to distinguish between the 
ecology that is interested only in the technology 
of environmentally friendly production and 
the ecology which goes to the roots of the 
ecological crisis in human attitudes, especially 
in the consumer orientation of Euro-American 
civilization.

Shallow ecology alone (the emphasis on 
environmentally friendly technology) might not 
be enough to solve the global environmental crisis. 
According to sociobiologist Edward O. Wilson 
(1995) we are in the period of the sixth catastrophic 
extinction when species are disappearing because 
of the habitat loss caused by humans.34 Human 
genetic memory does not prepare humans for the 

conditions of a purely culturally determined life. 
Humans experience a deeply encoded fear of what 
had been dangerous in nature (e.g. of serpents). 
The incredible speed of modern development 
means, however, that humans do not even begin 
to develop a similar instinctive fear of far more 
dangerous things like automobiles and firearms. 
Thus Wilson’s conclusion: for the preservation of 
life, human and non-human alike, “the chief ethical 
principle ought to be foresight”.

So, how should we behave on Earth? Bill Devall 
and George Sessions (1985) formulated a set of 
principles to minimize the burden on Earth which 
is in accord with the concept of deep ecology 
defined by Naess:
– The well-being and flourishing of human 

and nonhuman life on Earth have a value in 
themselves. They do not need justification, 
they impose obligation on us.

– The variety of life, diversity, richness both 
in humans and in all beings are themselves 
something good.

– Humans have no right to destroy this variety 
for needs other than those vitally important, 
by no means for furs, decorations, or fun.

– The flourishing of humans is compatible with 
a decrease in numbers, the flourishing of other 
species is not compatible with an increase. 
Further multiplication of humans is not a need 
for them, their multiplication is a deadly threat 
to others. Therefore, a reduction in human 
numbers is a moral duty of humanity.35

– Humans put an excessive burden on Earth 
and the burden is growing. Therefore, the 
fundamental human stance needs to be 
changed: learn to appreciate the quality of life, 
not the level of consumption.

Nevertheless, is it realistic to expect that values 
compatible with sustainable development will 
assert themselves in the behavior and activities 
of people? International long-term research 
conducted by Ronald Inglehart (1977, 1990) in the 
1970s tried to capture the shift from material to 
post-material values. He performed a large-scale 
representative survey in all countries of Western 
Europe, North America, Japan, South Africa, and 
later in some countries of Central and Eastern 
Europe.

Hana Librová (1992) interprets the main 
findings of Inglehart’s research as follows: The 
basic finding is the gradual shift of emphasis from 
the needs of material nature to the non-material 
needs. Inglehart understands the material values 
primarily as material affluence and security, focus 
on economic prosperity, and stable economic 

31	 Theocentrism	does	not	mean	the	centrality	of	God	in	the	traditional	European	concept,	but	the	centrality	of	sacred	transcendence	and	awe.
32	 In	his	time	he	probably	was	not	even	aware	that	it	was	threatened.
33	 Aldo	Leopold	was	a	forester	and	the	first	American	university	teacher	of	conservation	ecology	as	a	separate	subject.	His	most	famous	work	is	A	Sand	County	

Almanac	(1949).
34	 In	1993	Otakar	Štěrba	presented	a	similar	conception	in	Olomouc	at	the	conference	“Human	values	and	a	sustainable	way	of	life”	(Nováček,	Vavroušek,	eds,	1993).	

In	his	view,	the	Paleozoic	Era	was	the	age	of	lower	organisms,	The	Mesozoic	Era	was	the	age	of	reptiles,	especially	dinosaurs.	The	Tertiary	Era	is	called	the	age	of	
mammals	and	the	Quaternary	Era	is	marked	mainly	by	two	abiotic	factors	–	folding	and	alternating	glacial	and	interglacial	periods.	Currently,	the	situation	is	
changing.	Humans	have	become	the	decisive	geological	factor	forming	the	appearance	of	Earth.	Humans	have	been	also	more	and	more	separated	from	nature.	
That	is	why	we	need	to	consider	this	period	an	independent	geological	era,	the	Quinternary.	

35	 The	point	is,	in	my	opinion,	problematic	because	it	is	inconsistent	with	the	Christian	view,	and	I	suppose	also	the	general	religious	view,	of	the	human	mission	on	
Earth.

The starting point of lifeboat ethics is that 
there are too many of us and that we share 
limited resources. Generosity will lead to 
tragedy. 

International  long-term research 
conducted by Ronald Inglehart in the 
1970s tried to capture the shift from 
material to post-material values. 
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growth. Post-material values include, according 
to him, the unrestricted self-realization of an 
individual, the opportunity to participate in the 
administration of public affairs, to contribute to a 
more humane society in which ideas have higher 
importance than money, and also to create a 
better environment. 

Inglehart calls this subtle but crucial change 
a “quiet revolution” and demonstrates it in 
statistically reliable figures. He observes the shift 
in values especially in younger age groups. In the 
post-war generation, the proportion of “post-
materialists” is already quantitatively higher than 
the proportion of people with a “materialistic” 
orientation.  A growing non-consumerist 
orientation can be found most frequently in the 

“middle class”. The most significant shifts towards 
post-material values were exhibited by the 
Netherlands, Denmark, and former West Germany. 
Hana Librová notes that caution is needed while 
interpreting these optimistic results. The whole 
research was based on interviews, therefore it did 
not find out how people really behave, but only 
established the verbally expressed attitudes of the 
people interviewed. Even such a finding shows 
that there is, or was in the second half of the 20th 
century, a social norm favoring a “post-materialistic 
orientation”. With respect to a sustainable lifestyle 
the research revealed a problem: there is a 
relationship between post-materialistic attitudes 
and the level of gross domestic product (and the 
level of consumption in a given country). Based 
on this finding Inglehart believes that societies 
pass through certain developmental stages. He 
considers the shift from material values to post-
material values a part of the transition of western 
societies from the industrial to the postindustrial 
stage of development.

This, however, takes us back to the dilemma 
faced by the Brundtland Commission.  What can 
be done to preserve a reasonable quality of the 
environment and at the same time allow countries 
to develop and prosper economically?  With 
respect to value orientation: what can be done to 
shift from material towards post-material values 
if this shift depends on the level of GDP and 80% 
of the global population lives in poor, developing 
countries?36

An additional question is whether the findings of 
Inglehart’s research are still valid at the beginning 
of the 21st century. I do not have any questionnaire 
surveys or other research, but I intuitively feel 
that there is a shift from post-material back 
to material values.37 At least in the former 
communist countries of Central Europe, people 

Fig. 74: The relationship between the 
perceived quality of life and GDP per capita 
(adapted	from	WorldWatch	Institute,	2008)

Photo 102: An illustration of the predatory 
attitude to nature (Jelšava, Slovakia)	(source:	
the	author)
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Research was based on interviews, 
therefore it did not find out how people 
really behave, but only established the 
verbally expressed attitudes of the people 
interviewed.
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no longer consider environmental issues one of 
their priorities; today, the top priorities are more 
likely to include (un)employment and security. 

The shift to post-material values is also related 
to the period of peace and prosperity.  Since the 
terrorist attacks on the World Trade Center in New 
York in September 2001, the sense of security 
and confidence in society has decreased. Also, in 
2008, the world was hit by economic recession 
and a financial crisis of extraordinary scale, so the 
prospect of material security and prosperity is very 
uncertain in the future as well. Despite what has 
been mentioned above, Inglehart’s research is the 
hope for us that the shift in value orientations from 
material to post-material may occur; it occurred in 
the past and it is worth trying to achieve it in the 
desired direction in the future.

I see basically two factors which can trigger a 
shift in value orientation:
a) Fear, which usually originates in personal 

experience.  Only a real  fear of  the 
consequences of our lifestyle based on our own 
experience with the influence of a negative 
factor38 may lead to a change in behavior. Such 
a change in behavior is nevertheless enforced 
and can come too late when the solution to a 
problem will no longer be possible or it will be 
very costly at best.

b) A vision of a positive solution. It is the opposite 
to the effect of fear. A well-articulated and 
credible vision gives hope that can produce 
the will and determination for a voluntary 
change in behavior. In this case, there is a 
chance of timely and effective preventive 
action.

Josef Vavroušek (1993) attempted to define a 
framework of key values which are typical for 
industrial society and stimulate the emergence 
of global and regional problems (values of type 
A). He assigned alternative values to them which 
should be compatible with a sustainable way of life 
(values of type B):39

1. Attitude of humans to nature
A. Predatory attitude to nature.
B. Awareness of unity with nature.

2. Attitude of human individuals to society
A. One-sided emphasis on individualism and 
competitiveness (typical for “real capitalism”) 
as well as a one-sided emphasis on collectivism 
(typical for “real socialism”).

B. Balanced emphasis on the individual and the 
collective, supplementing competitiveness with 
cooperation.40

3. Attitude to the passage of time and a sense 
of history
A. Obsession with the idea of quantitative growth.
B. Emphasis on the qualitative development of 
human society.

4. Attitude to the sense of our lives
A. Hedonistic orientation to the consumer lifestyle.
B. Emphasis on the quality of life, conscious 
modesty41, and the self-denial of superfluous 
things.

5. Attitude to freedom and responsibility
A. One-sided emphasis on human rights and 
freedoms, the erosion of common responsibility 
for the course of public affairs.
B. Development of human rights and freedoms 
while respecting the symmetry between them and 
the responsibility which is connected with them.

6. Attitude to the level of our knowledge
A. “Pride in reason” resting on the one-sided 
emphasis on rationality and on the overestimation 
of the complexity, depth, and reliability of our 
knowledge and our ability to foresee and shape 
future development.
B. Caution in all interference with nature and 
society.

7. Attitude to our lives
A. Our alienation from our own lives, the 
weakening of the human instinct of self-
preservation and of the feedback which makes 
the correction of our inappropriate or unsuccessful 
action possible.
B. Restoring the human instinct of self-
preservation.

8. Attitude to future generations
A. Preference for short-term goals over long-term 
and permanent goals, life at the expense of future 
generations.
B. Awareness of the long-term consequences of 
human activities.

9. Attitude to other opinions and other 
civilizations
A. Lack of respect for other opinions, ideological, 
religious, racial, or other intolerance and the 
tendency to solve problems by force.

36	 If,	for	example,	the	GDP	of	China	and	other	industrializing	countries	should	annually	grow	by	7%,	it	means	doubling	the	consumption	of	energy	and	raw	material	
resources	with	current	technologies	every	ten	years.

37	 This	shift	may	be	symbolized	by	the	unexpected	commercial	success	of	the	infantry	fighting	vehicle	Hummer	used	in	the	US	Army	which	was	converted	into	a	
civilian	version.	Regarding	its	weight	and	fuel	consumption,	this	car	is	utterly	“anti-environmental” but	it	is	safer	than	other	passenger	cars	and	it	can	go	almost	
anywhere. It	is	the	feeling	of	safety	and	freedom	of	movement	(and	possibly	also	the	tempting	feeling	that	I	have	something	which	not	everyone	can	afford)	
which	probably	caused	the	commercial	success	of	this	vehicle.

38	 Ivan	Dejmal,	a	Czech	environmentalist	and	former	Minister	of	the	Environment,	hyperbolically	claimed	that	we	need	a	“medium-scale	disaster”	which	would	pull	
us	out	of	apathy	and	indifference	and	make	us	act.

39	 Josef	Vavroušek	formulated	his	“Ten	Commandments	of	values	compatible	and	incompatible	with	a	sustainable	way	of	life”	from	1992	to	1994	and	considered	it	a	
preliminary	proposal.	Unfortunately,	he	tragically	died	in	spring	1995	so	he	could	not	finish	it.

40	 The	American	ecologist	Eugene	P.	Odum	(1977)	says	that	the	relations	in	nature	evolve	from	parasitism	to	mutualism,	that	is,	to	mutual	cooperation.	Alternative	
economists	talk	about	a	“win-win	strategy”,	that	is,	a	strategy	by	which	individual	subjects	gain	more	in	the	long	term	through	mutual	agreement	than	if	they	
competed	and	lived	at	the	expense	of	one	another.

41	 Some	authors,	such	as	Erazim	Kohák	or	Ivan	Rynda,	promote	a	more	positive	approach	reflected	in	the	term	“selective	demands”.

In the former communist countries of 
Central Europe, people no longer consider 
environmental issues one of their 
priorities.

The shift to post-material values is 
also related to the period of peace and 
prosperity.
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B. Mutual tolerance, endeavoring to understand 
the situation of the citizens of other countries, 
solving problems by negotiation.

10. Attitude to common issues
A. Withdrawal from common decision making.
B. Development of participatory democracy 
combining the advantages of representative 
democracy with self-government.

According to Josef Vavroušek, our future 
depends largely on how high we will place 
values of type B in our individual and group value 
systems and to what extent we will suppress the 
values of type A. Suppressing values of type A in 
our behavior sounds rational, but unfortunately 
humans often do not behave rationally (see the 
Infobox). It is a race against time; time is perhaps 
our scarcest resource. 

Photo 103: Bhutan (archery) – tolerance for 
other civilizations (source:	the	author)

infobox: Why is our behavior so often irrational?
For some reasons requiring further clarification the human mind works in patterns which do not correspond to the 
statistical view of rationality. Here are some examples of the tendencies to irrational behavior which are taken from 
the works of Daniel Kahneman and Amos Tversky42 and other psychologists who investigated factors deforming the 
decision-making process:
– Conviction is formed by first impressions. The beginnings of relationships determine their continuation.
– We imitate the behavior of celebrities even if their lifestyle is condemnable.
– Things which the media speak about are more probable.
– Data are generally assigned great significance whether they are correct or incorrect.
– We are reluctant to change our opinion if we have expressed it publicly in the past.
– We consider consensus the right choice in groups.
– We make a great effort to avoid having to admit that our actions are not exactly ideal.
– We make up excuses for our failures and then we believe them.
– We ignore or do not trust information which does not follow our beliefs.
– We are excessively self-assured.
– We make light of our losses to avoid having to acknowledge them.
Rushworth Kidder of the “Institute for Global Ethics” (www.globalethics.org) says that we often do not decide 
between good and bad things, but between two things which in principle are both good. He distinguishes four types 
of dilemmas:
– Truth versus loyalty, when our loyalty to a person or idea is subject to conflict with our sense of honor and 

honesty.
– Justice versus mercy, when some situations require both the strict perspective of law and compassion towards 

human beings.
– Short-term versus long-term, when what is good for the moment may be in conflict with what is good in the 

long run.
– The individual versus the community, when the needs of an individual (or a small group) and the needs of a 

community (a large group) are both justifiable, but mutually conflicting (Glenn, Gordon, 1997).

In conclusion we may perhaps say that we 
must strive for a substantial change in our value 
orientations and lifestyle if we want people in the 
future to have the chance to live their lives with 
dignity, quality, and creativity. We are still “hungry” 
(even in the developed countries with a high 
GDP) for a higher material standard of living. Let 
us try to invert Haeckel’s principle used in biology 
which states that ontogeny (the development of 
an individual) is a recapitulation of phylogeny 
(the development of the human species). It could 
be valid in the sphere of value orientations that 
the development of human society “imitates” 
the development of an individual. Throughout 
the existence of the Homo sapiens sapiens 
subspecies, humanity has been immediately and 
existentially dependent on the surrounding nature 
as children are dependent on their parents. In the 
course of their evolution, for millennia, people 
have struggled with a shortage of food, diseases, 
and natural disasters; they have felt constantly 
threatened by the surrounding natural world. Only 
in the last few centuries has the situation been 
gradually changing (especially in the developed 
countries). Like those who have starved and 
suffered for a long time have a tendency to overeat 

We must strive for a substantial change 
in our value orientations and lifestyle 
if we want people in the future to have 
the chance to live their lives with dignity, 
quality, and creativity.
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excessively, to the point where they endanger 
themselves43, also the current majority of society 
considers accumulating wealth and entering into 
a “paradise of consumption” almost the meaning 
of life.

Today we have become the new “geological 
force” on Earth; to put it arrogantly, we have 
become the “masters of the Earth”, with the ability 
to deplete the non-renewable resources of the 
biosphere and destroy the renewable resources 
of the biosphere. Now the goal is not only to 
recognize our strength in time, but also admit our 
dependence on the surrounding environment, on 
nature. Similar to an individual developing from 
the child’s one-sided dependence on its parents 
into rebellious puberty and then into adulthood, 
human society too may now be experiencing the 
“stage of puberty”. Individuals want to outgrow 
their parents and become free and independent, 
people have the need to conquer nature, their 

environment. If that is the case, there will be 
much at stake in the first half of the 21st century. 
At puberty, individuals are most vulnerable and 
can easily hurt themselves and others. Their 
outwardly self-assured and even arrogant behavior 
actually shows insecurity and weakness. It is this 
stage which substantially determines what kind of 
people they will become and how they will behave 
in adulthood, which is in fact already at the door. 
If all goes well, they will recognize their power 
which has surpassed the power of their parents, 
but they will not misuse it against them. On the 
contrary, they will respect their parents, not as a 
child any more but as an equal partner. Perhaps it 
is possible, not only to believe, to hope, that the 
relationship of humanity to nature will ripen and 
mature, but also to actively seek to accomplish that 
aim, even though it will be a difficult and by no 
means painless process.

42	 For	instance:	Kahneman,	D.,	&	Tversky,	A.	(1996):	On	the	Reality	of	Cognitive	Illusions.	Psychological	Review,	103,	582–591.
43	 Let	us	recall	the	situation	of	freed	prisoners	in	concentration	camps	at	the	end	of	World	War	II.	Their	intake	of	food	had	to	be	restricted	to	avoid	possible	health	

problems	caused	by	excessive	amounts	of	ingested	food	after	a	period	of	extreme	hunger.

infobox: shifts in value orientations – stories of success
Value orientations shift “silently” and slowly, over decades or centuries, but there is no need to despair. There are 
several examples of positive changes in behavior and thoughtful readers can surely recall a few more hopeful signs 
from their neighborhood.

1. abolition of slavery
Slavery has accompanied human society since time immemorial. In the United States it became the source of the 
most devastating war in its history, the Civil War between 1861 and 1865. When slavery was abolished, many people 
were afraid that the economy based on agriculture in the southern states would collapse. It did not happen. Today, 
one hundred and fifty years later, slavery is unacceptable from the perspective of values in the developed world. An 
advocate of slavery, for instance in an election campaign, would not be dangerous any more today, but ripe for the 
madhouse. The United States have certainly not resolved all the traumas originating in the historically unequal 
and unjust relations of blacks and whites, but a shift in value orientations in a positive direction no doubt occurred.

2. Restrictions on smoking
Tobacco corporations earn billions of dollars from our addiction to smoking. When some civic initiatives in the 
Western countries started to campaign for restrictions on tobacco advertising in the 1970s, it had all the signs of 
tilting at windmills. A couple of hundred or maybe a few thousand zealots stood up against economic giants with 
sophisticated marketing strategies and effective lobbying. Yet it is now apparent in the developed countries that 
smoking has been restricted, especially there are fewer smokers among young people, and in many countries 
smoking is banned in public buildings and public areas where nonsmokers might be inconvenienced. This makes the 
multinational tobacco corporations push their way all the more aggressively into the former socialist and developing 
countries, but that is another story.

3. Recycling
I am convinced that if during my childhood and youth (the 1960s and 1970s) someone had suddenly started to ask 
people to sort waste voluntarily and for free, the results would have been woeful. Due to the increased attention to 
environmental issues in the following years and due to environmental education and campaigns, the sorting of waste 
works well in the majority of the developed countries today. Some people may take it as an alibi for an otherwise 
dissolute consumerist lifestyle (“I sort waste, that means I have already done enough for the environment, let those 
who are paid for it take care of the rest.”), but nothing is perfect. I think that the recycling of waste can be included 
among the success stories showing a change in the behavior of people for the better which has occurred over a 
relatively short period of time.

4. Relations between France and Germany
I am not a historian and I may be simplifying the situation, but I chose as the last example the transformation of the 
relations between two powerful and ambitious nations, or rather countries. France and Germany were mortal enemies 
in both World War I and II. Millions of dead on both sides could have led to the rational assumption after World War 
II that there was enough hatred sown for several generations ahead. Instead of that, the two countries have been, for 
two decades at least, the major driving force of European integration. One of the reasons for this success is perhaps 
the Marshall Plan and the subsequent economic prosperity of both countries. Nevertheless, it is not important for 
us at this point. What is important is that the mortal enemies have become friends, or at least reliable partners in 
building a united Europe and that it occurred within two or three generations.

Majority of society considers accumulating 
wealth and entering into a “paradise of 
consumption” almost the meaning of life.

When slavery was abolished, many people 
were afraid that the economy based on 
agriculture in the southern states would 
collapse. It did not happen. Today, one 
hundred and fifty years later, slavery is 
unacceptable from the perspective of 
values in the developed world.
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infobox: virtues and vices 
The values of Euro-American culture and civilization stem from the heritage of Judaism and Christianity (it applies 
similarly to Hispanic and Orthodox civilization groups). Judaism and Christianity find fundamental ethical importance 
in the Ten Commandments. The fourth through the tenth commandments are generally considered in these societies 
(even beyond religion) the “ethical minimum” which defines the basic human relations.

According to the Old Testament, Moses received the Ten Commandments in the Sinai desert.44 A brief, catechetical 
version of the Ten Commandments is as follows:
1. I am the Lord, your God: you shall not have strange Gods before me. 
2. You shall not take the name of the Lord your God in vain.
3. Remember to keep holy the Lord’s Day.
4. Honor your father and your mother, so that you may live long and that it may go well with you in the land.
5. You shall not kill.
6. You shall not commit adultery.
7. You shall not steal.
8. You shall not bear false witness against your neighbor.
9. You shall not covet your neighbor’s wife.
10. You shall not covet your neighbor’s goods.

Around 600 AD, Pope Gregory I created a list of seven deadly sins. They are: pride, greed, envy, wrath, lust, 
gluttony, and sloth. 

Contrasting with the seven deadly sins there are seven main virtues in Christianity: humility, charity, kindness, 
patience, chastity, temperance, and diligence.

Modern times, however, bring new challenges and it is not easy to distinguish what is good (or what is still 
acceptable) and what is not. In March 2008, Gianfranco Girotti, a bishop from the Vatican, outlined in the newspaper 
L’Osservatore Romano which other vices connected with the process of globalization could be in the 21st century 
considered by the Catholic Church serious offenses against God and our neighbors.45

 They are: genetic engineering,46 

experiments on humans, polluting the environment, contributing to social inequality, contributing to the poverty of 
others, lives in excessive wealth, drug trafficking and use.

“You offend God not only by stealing, blaspheming or coveting your neighbor’s wife, but also by ruining the 
environment, carrying out morally debatable scientific experiments, or allowing genetic manipulations that alter 
DNA or compromise embryos”, says Bishop Girotti.47 

Some of these “new sins” are hard to define because in the developed countries we are all contributing to social 
inequality and the degradation of the environment in the developing countries by buying cheap products which people 
in the developing countries have produced in appalling social conditions and the production of which is damaging the 
local environment. Nevertheless, it is certainly positive that after 14 centuries the Catholic Church (and let us hope 
not only it) seems to be opening a debate on the ethical aspects of emerging development opportunities and threats.

In the previous chapter we already quoted C. S. Lewis who claims that people of different historical epochs 
and different civilizations can differ in their particular views of what is right or wrong, but they agree on the most 
fundamental value orientations.48 Hans Küng (1992, 1997, 2000), a distinguished contemporary Christian theologian, 
deals with these core values and ethical principles in his work devoted to the world’s ethos. He mentions “the golden 
rule of humanity”, encountered in all major religious and ethical traditions. It can be worded negatively (“Do not 
treat others in ways you would not like to be treated”) or positively (“Treat others as you would like them to treat 
you”). Hans Küng lists variations of this message as it appears in various environments which differ historically, 
culturally, and religiously:
– Confucius (c. 551–489 BC): “What you yourself do not want, do not do to another person” (Sayings 15, 23).
– Rabbi Hilel (60 BC–10 AD): “Do not do to others what you would not want them to do to you” (Shabbat 31a).
– Jesus of Nazareth: “Whatever you want people to do to you, do also to them” (Matt. 7.12; Luke 6.31).
– Islam: “None of you is a believer as long as he does not wish his brother what he wishes himself” (Forty Hadith 

of an-Nawawi, 13).
– Jainism: “Human beings should be indifferent to worldly things and treat all creatures in the world as they would 

want to be treated themselves” (Sutrakritanga I, 11, 33).  
– Buddhism: “A state which is not pleasant or enjoyable for me will also not be so for him, and how can I impose 

on another a state which is not pleasant or enjoyable for me?” (Samyutta Nikaya V, 353.35–342.2).
– Hinduism: “One should not behave towards others in a way which is unpleasant for oneself: that is the essence 

of morality” (Mahabharata XIII 114,8).

The values of Euro-American culture and 
civilization stem from the heritage of 
Judaism and Christianity. Judaism and 
Christianity find fundamental ethical 
importance in the Ten Commandments. 

In March 2008, Gianfranco Girotti, a bishop 
from the Vatican, outlined in which other 
vices connected with the process of 
globalization could be in the 21st century 
considered by the Catholic Church 
serious offenses against God and our 
neighbors. They are: genetic engineering, 
experiments on humans, polluting the 
environment, contributing to social 
inequality, contributing to the poverty 
of others, lives in excessive wealth, drug 
trafficking and use.
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4.3 economic aspects  
of sustainable development

44	 It	is	noteworthy	that	formulations	very	similar	to	the	Ten	Commandments	can	be	found	also	in	the	Egyptian	Book	of	the	Dead,	which	is	older	than	the	Old	
Testament.

45	 It	is	not,	of	course,	the	official	position	of	the	Catholic	Church,	but	the	personal	statement	of	an	influential	Vatican	bishop.
46	 I	suppose	that	Bishop	Girotti	had	in	mind	some	aspects	of	genetic	manipulation.	For	instance	genetically	modified	plants	in	agriculture	are	controversial;	

nevertheless,	it	is	difficult	to	condemn	them	generally	and	unequivocally.
47	 Taken	from	an	article	“Seven	new	deadly	sins:	are	you	guilty?”	published	in	the	Times	on	March	10,	2008	(http://www.timesonline.co.uk/tol/comment/faith/

article3517050.ece),	December	14,	2010).	
48	 As	C.	S.	Lewis	(1993)	puts	it:	“Men	have	differed	as	regards	what	people	you	ought	to	be	unselfish	to	(…).	But	they	have	always	agreed	that	you	ought	not	to	put	

yourself	first.”
49	 The	word	“economics”	comes	from	the	Greek	“oikonomia”	(oikos	–	house,	nomos	–	law).
50	 The	economic	law	of	scarcity	says	that	goods	are	scarce	if	there	are	not	enough	resources	to	produce	products	and	services	which	people	want	to	consume	

(Štěpánek,	1997).
51	 In	other	words,	economics	is	a	science	dealing	with	human	behavior	in	a	world	of	limited	resources	and	unlimited	needs.	
52	 Václav	Bělohradský	(a	contemporary	Czech	philosopher)	describes	the	free-market	economy	as	an	attempt	to	manage	economy	according	to	general	rules	that	are	

impartial	to	all.	However,	politicians	in	power	have	a	natural	tendency	towards	„adapting“	the	general	rules	and	providing	advantages	to	powerful	interest	groups.	
Government	contracts	are	a	good	example	of	that.	The	reward	they	expect	is	their	support	in	the	next	election.	The	principles	of	free-market	economy	are	thus	
being	permanently	jeopardised	(presented	at	the	environmental	festival	/Olomouc	//Ecology	days/).

53	 Neoclassical	economics	builds	on	the	original	classical	economics.	Classical	economics	is	a	set	of	economic	theories	which	begins	with	the	publication	of	The	
Wealth	of	Nations	by	Adam	Smith	in	1776.	Other	well-known	representatives	include	Thomas	Robert	Malthus,	David	Ricardo,	and	John	Stuart	Mill.

54	 British	economist	and	professor	at	Cambridge	University.	His	most	important	book	is	The	General	Theory	of	Employment,	Interest	and	Money	published	in	1936.
55	 In	economic	theory,	aggregate	demand	is	the	total	expenditure	of	all	the	subjects	(households,	companies,	the	state).	The	expenditure	includes	consumption,	

investment,	public	budgets,	and	net	export.

We need to develop a solution on a global 
scale by introducing an economy of genuine 
sharing and distribution of goods on both 
the international and national levels. Next 
to the original cultural richness of nations 
this is the only way which respects the 
dignity of individuals and families... We 
are facing a very difficult challenge on the 
threshold of the third millennium: only the 
cooperation of those who believe in the va-
lue of life will avert the defeat of civilization 
with unimaginable consequences.

John	Paul	II

left free and the state should not interfere with 
these affairs, only create rules and enforce their 
observance by the economic subjects).

Keynesianism emerged in response to the 
Great Depression at the turn of the 1930s. John 
Maynard Keynes54 was convinced that under 
certain circumstances the market does not always 
have to approach the most efficient point, but it 
can stabilize in the situation of low product and 
high unemployment. This may occur, for example, 
as a result of what is known as the speculative 
demand for money which in some cases (such as in 
a deep and prolonged crisis) may render monetary 
policy ineffective. Keynesian economics sees the 
solution outside monetary policy, in the state 
budget (fiscal) stimulation of aggregate demand55 
in times of depression while covering its deficit 
during the periods of boom. During a crisis, when 
the economy is stagnating, the state provides 
businesses and people with work through public 
contracts. The resulting budget deficit is covered 
from the taxes collected when the crisis is over.

Nevertheless, Petr Boukal (in Nováček and 
Mederly, 1996) notes that both neoclassical and 
Keynesian economics have pitfalls which we 
should be aware of:
– they are strongly anthropocentrically oriented, 

which in the past led to egoism and the sense 
of dominance over nature;

– they are based on a strictly rationalist view of 
humans (soul, or rather the spiritual aspect 
of human personality, recedes into the 
background);

– especially the less developed countries usually 
do not meet the condition of a certain moral 
maturity, or rather responsibility (which 
manifests itself, for instance, in corruption or 
preferring family or tribal ties and interests, 
etc.). Such a condition is a prerequisite for the 
market economy to function.

Economics is the science of the economy of human 
society.49 Economics attempts to discover and 
formulate the laws governing economic activity 
in society (Boukal, in: Nováček and Mederly, 1996). 
As the economist Zdeněk Štěpánek (1997) puts it, 
economics is the science which primarily deals 
with the issue of how different societies use scarce 
resources50 to produce useful goods and how 
they distribute them among various population 
groups.51 The economy means the management 
of an individual subject, for example a state, an 
organization, or an individual.

There is either a market economy or a centrally 
planned economy. A market economy is one 
in which prices are determined by the market 
exchange of goods, done primarily by means of 
money, at a price agreed upon by both parties to 
the exchange.52

A centrally planned economy was a typical 
feature of undemocratic socialist states in which 
all or most of the production processes and 
technologies belonged to the state.

The planned economy could not stand the 
competition with the market economy in the long 
term and it collapsed after 40 years in the former 
socialist countries (or after 70 years in the former 
Soviet Union). The words of Winston Churchill 
are fitting in this context:“The inherent vice of 
capitalism is the unequal sharing of blessings; the 
inherent virtue of socialism is the equal sharing 
of misery”.

Therefore, further on we will be interested only 
in market-oriented economics. These approaches 
are currently divided into two main streams: 
neoclassical53 and Keynesian economics.

The basic assumption of neoclassical economics 
is that it is the markets which regulate themselves 
and proceed towards a state of balance. 
Neoclassical economists are therefore opponents 
of state intervention. On the contrary, they support 
economic liberalism (economic affairs should be 

The basic assumption of neoclassical 
economics is that it is the markets which 
regulate themselves and proceed towards 
a state of balance. 

Keynesianism emerged in response to the 
Great Depression at the turn of the 1930s.
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As a part of economic science, environmental 
economics has developed relatively recently.  It 
studies the ways in which the main economic 
activities (the production and consumption of 
goods and services) influence the environment, 
as well as the ways in which the condition of the 
environment and its protection influence the 
economy (economic growth, resource availability, 
distribution of goods, etc.).

In particular, environmental economics deals 
with the issues of:
– how to maximize the living standards 

of society, which includes not only the 
consumption of consumer goods, but also the 
high quality of the environment;

– how to achieve politically set environmental 
objectives at the lowest possible social costs;

– how to integrate environmental policy with 
economic policies (particularly with sectoral 
policies, structural policy, regional policy, 
energy and raw material policy) (Štěpánek, 
1997).

The need to integrate the economy and the 
environment is fittingly reflected in the motto of 
the Committee for the Integration of the Economy 
and the Environment: “A strong economy requires 
a healthy environment and a healthy environment 
requires a strong economy”.

It is nevertheless not easy to put this motto 
into practice. The following paragraphs therefore 
address some of the insights and approaches of 
environmentally oriented economists, relating 
particularly to natural capital and the economic 
instruments of environmental policy which help to 
direct society towards sustainable development.

Economic instruments, unlike value orientations, 
can be implemented very quickly and they become 
effective virtually immediately. Nevertheless, 

political will is necessary to promote and adopt 
them.56

At the beginning of this chapter we mentioned 
that economics was the science of the economy 
of human society. Arthur Rich (1994) distinguishes 
four purposes of the economy: fundamental, 
humane, social, and environmental.
a) The fundamental purpose of the economy
The most fundamental (although not the only) 
need of humans is, according to Rich, the need 
to live, to grow, to develop themselves, which 
are basically concepts synonymous with life.57 We 
share this need with creatures, plants, as well as 
animals.

The purpose of the economy is satisfying 
basic existential needs. The truest purpose of 
the economy therefore rests in service to life and 
because it has a service purpose, the economy 
must be oriented towards the needs of humans, 
not humans towards the needs of the economy. 
The economy must always be only a means, not 
an end.
b) The humane purpose of the economy
The humane purpose of the economy is connected 
with the efficiency and organization of work. 
Humans need an efficient economy which is able 
to secure their material basis of life, but they also 
need an economy with a humane structure which 
gives them room for the development of their 
personalities: personalities created in the image of 
God, not humanly stunted robots.
c) The social purpose of the economy
If an economy creates on a national or global scale 
social inequality of such a kind that there exists, 
on the one hand, an unnecessary surplus and, on 
the other hand, a shortage of the most necessary 
goods, it is experienced as an absurd, unjust, and 
unsustainable state.58

Photo 104: Tropical rain forest in Uganda – 
an example of renewable, but exhaustible, 
natural capital	(source:	the	author))

Fig. 75: Catch curve for halibut, the Pacific 
coast of North America (adapted from Dorst, 
1985) 
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Environmental economics has developed 
relatively recently.  It studies the ways in 
which the main economic activities (the 
production and consumption of goods 
and services) influence the environment, 
as well as the ways in which the condition 
of the environment and its protection 
influence the economy.

Humans need an economy with a humane 
structure which gives them room for the 
development of their personalities.
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d) The ecological purpose of the economy
It is the nature of humans that they are a part of 
creation, embedded in the ecological cycle of 
nature, in which everything is related to everything 
else. It is also their nature to have a special place 
within creation that enables them to intervene 
in nature. Insofar as we find the purpose of the 
economy in using natural resources for the good 
of humans without thereby endangering or even 
destroying nature as the universal basis of life, 
we can speak of the ecological purpose of the 
economy.59 Natural resources should, not only 
be used in the service of life, but also carefully 
preserved.

If the economy grows, the fundamental and 
social purposes converge, but it can also mean 
a divergence from the humane or ecological 
purpose of the economy. For instance, an increase 
in the economic efficiency of a company may 
eliminate jobs, deprive work of its content, or 
strengthen the burden of the already overloaded 
ecosystems.

Complete harmony among the different 
purposes of the economy may not be possible, 
but humans are certainly capable of reducing 
the tension and eliminating what Rich calls the 
“imperialism of a single purpose”.

As Rich distinguishes several purposes of the 
economy, it is useful to distinguish several kinds 
of capital. Traditionally, capital is understood as 
resources (material goods, means of production, 
money, shares, etc.) which are not consumed by 
their owner, but used to generate profits.

Hawken, Lovins and Lovins (2003) distinguish 
four kinds of capital:
– human capital – in the form of labor, 

intelligence, culture, and organization;
– financial capital – consisting of cash, 

investments, and monetary instruments;
– manufactured capital – including infrastructure 

(transport, energy, etc.), machines, tools, and 
factories;

– natural capital – made up of the resources of 
living systems and the services provided by the 
ecosystem.

This list needs complementation with an additional 
item: social capital, which can be characterized 
as a set of social contacts and relationships. 
Robert Putman defines it as “features of social 
organization, such as networks, norms, and trust, 
that facilitate coordination and cooperation for 
mutual benefit”60 (Putnam, 1993).

56	 A	good	example	of	political	(ill)	will	is	the	introduction	of	an	environmental	tax	in	the	Czech	Republic.	Originally	it	should	have	been	introduced	back	in	1992,	but	
it	was	postponed	until	the	beginning	of	2008.

57	 The	life	of	an	individual	means	growth	and	development,	which	terminates	with	death	marking	the	end	of	growth	and	development.	If	the	development	of	
human	society	is	to	be	sustainable,	growth	cannot	be	infinite,	otherwise	it	will	end	with	“death”,	in	other	words	with	the	collapse	of	society.	Herman	E.	Daly	
(1996)	adds	that	the	economy	may	develop	for	however	long,	but	it	certainly	cannot	grow	forever.

58	 David	C.	Korten	(1995)	points	out	that	the	way	in	which	the	economic	pie	is	distributed	is	often	more	important	for	the	quality	of	life	of	people	than	its	absolute	
size.	For	example,	the	literacy	rate	is	lower	in	Saudi	Arabia	than	in	Sri	Lanka	even	though	income	per	person	is	fifteen	times	higher	in	Saudi	Arabia	than	in	Sri	
Lanka.	The	child	mortality	rate	in	Brazil	is	four	times	higher	compared	to	Jamaica,	although	income	per	person	in	Jamaica	is	half	that	of	Brazil.

59	 According	to	Georgescu-Roegen	(1999)	the	neoclassical	paradigm	sees	the	economy	as	a	separate	and	isolated	system	independent	of	the	ecosystem.	The	
paradigm	of	ecological	economics	is	based	on	the	observation	that	the	economy	is	a	subsystem	which	is	located	within	a	wider	system	(ecosystem)	and	that	it	is	
completely	dependent	on	this	broader	system,	because	it	takes	resources	(raw	materials)	from	it	and	returns	them	subsequently	to	the	ecosystem	in	a	degraded	
form	(as	waste).	The	ecosystem	is	a	finite,	non-growing,	and	evolving	system	with	a	constant	amount	of	matter	and	energy	intake.	Should	the	economy,	which	is	
a	subsystem	of	the	ecosystem,	be	sustainable,	it	must	at	some	point	start	moving	along	the	same	trajectory	of	development.

60	 Social	capital	includes	various	components	such	as	family,	traditions,	informal	authority,	solidarity,	collective	responsibility,	activities	in	non-governmental	
organizations,	regional,	national,	and	ethnic	identity	and	ties.

Fig. 76: Fluctuating catch of sardines. The 
Pacific Ocean on the west coast of North 
America (adapted from Dorst, 1985)
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Social capital can be characterized as a set 
of social contacts and relationships. 
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We will pay attention primarily to natural capital 
which has been neglected up to now and which 
plays a key role in sustainable development.61

Natural capital includes water, minerals, fossil 
fuels, fish, soil, air, etc. But it also encompasses 
living systems, which include grasslands, savannas, 
wetlands, estuaries, oceans, coral reefs, riparian 
corridors, tundras, rainforests, and so on (Hawken, 
Lovins and Lovins, 2003).

The Czech economist Zdeněk Štěpánek (1997) 
presents similar ideas when outlining what we 
gain from a balanced natural system which has 
been evolving for hundreds of millions of years:
– protection against cosmic influences;
– relatively stable physical and chemical 

conditions for life;
– clean water provided by the natural water 

cycle;
– material resources;
– natural decontamination;
– fertile soils;
– energy resources;
– biological resources;
– room for life.
Herman E. Daly62 (1996) claims that until recently, 
economists and politicians focused exclusively 
on solving the problem of labor and capital 
productivity and investigating their mutual 
relationship. The productivity of natural riches 
was neglected, which led to huge wastage and 
the inefficient use of natural resources. In the past, 
this approach had its logic. The resources of energy 
and raw materials were seemingly inexhaustible 
and ecosystems were able to absorb waste and 
gas emissions. Today the situation is very different. 
It is still valid that we must be thrifty and use 
economically the limiting factor of scarcity63 but 
the scarcest (because the shortest in supply) factor 
today is not man-made capital (such as fishing 
boats and chainsaws), but the remaining natural 
capital (such as the remaining fish populations 
and forests). Even at present we can often hear 
the argument that reproducible capital (fishing 
boats) represents an almost perfect substitute for 
resources (fish populations).64 This would mean 
that capital can be created independently of the 
resources, which is absurd. Larger amounts of 
capital (chainsaws, fishing boats) cannot replace 
the decreasing amounts of resources (forests, fish 
populations). As Herman Daly points out: “You 
cannot make the same house by substituting more 
saws for less lumber”.

The flow of natural resources and the stock 
of natural capital form the material cause of 
production. The stock of capital which is used to 
transform the non-increasing resources (inputs) 
into products (outputs) is the efficient cause of 
production. Resources are therefore the material 
cause of final products, capital is their efficient 
cause. One material cause may be substituted 
for another material cause (like wood for bricks). 
Similarly, it is possible to substitute one efficient 
cause for another efficient cause (like chainsaws 
for hand saws) but it is not possible to substitute 
efficient cause for material cause (a wooden 
house cannot be built with half the timber even 

if its construction involved a limitless number 
of carpenters and a limitless stock of tools as a 
substitute).

If we accept the argument that natural capital 
and man-made capital are complements rather 
than substitutes, then the factor in shortest supply 
(the scarcest) will also be the limiting factor.

Similar reasoning is presented by Keller, Gál 
and Frič (1996) who argue that conventional 
economists reduced nature to many isolated 
items, like soil, raw materials, food, and most 
recently biotechnology. Ignoring the unity and 
uniqueness of nature, reducing it to a sum of 
mere objects to be possessed did not reflect the 
most fundamental quality of nature – its powerful 
productive capacity. The economy of an industrial 
society excessively depletes the actual resources of 
its productivity while ascribing productivity, not to 
these resources, but to the tools which enable it to 
make use of natural capital.     

The physical growth of a subsystem (the 
economy) leads to the transformation of natural 
capital into man-made capital. When we cut down 
a tree, we can make a table from it. We gain the 
benefits which the table provides. On the other 
hand we lose the benefits which the tree had 
provided before. In a sparsely populated world 
with limited economic activity, the benefits we lost 
by cutting down a couple of trees was insignificant, 
but the benefits we gained by the production of 
tables was significant. However, in today’s densely 
populated world with high economic activity the 
more trees we cut down, the more problems 
related to their shortage (and the shortage of the 
benefits they provide) we cause.     

Growing total consumption (the total scale of 
the economy) is linked to both costs and benefits. 
Benefits are services which a greater number of 
tables provide us. Costs arise from the inability 
of the ecosystem to continue providing certain 
services (cutting down trees leads to an increase in 
CO2 emissions, the loss of biodiversity, soil erosion, 
etc.). With growing consumption (i.e. the scale of 
the economy) marginal costs tend to increase and 
marginal utility tends to decrease. If the value of 
marginal costs equals the value of marginal utility, 
the scale has reached its optimum and further 
growth of the economic scale (total consumption) 
would be uneconomical. The more the economy 
grows, the higher are the costs of its reproduction 
(Daly, 1996).     

Traditional economists believe that we consume 
only the value that we ourselves have added to 
the natural riches. In their model we first add the 
value, subsequently we consume it, and this cycle 
is repeated again and again. The conception is, as 
Daly says, explained using a diagram which depicts 
the economy as a separate and isolated value cycle 
between businesses (the production sector) and 
households (the consumption sector) which is 
completely independent of the ecosystem. All 
attention is focused on the added value, but the 
object to which the value is added, i.e. nature with 
its riches, suffers somewhat from a lack of interest.     

The exploitation of nature, or more precisely 
natural capital, is analogous to the depreciation 

Until recently, economists and politicians 
focused exclusively on solving the problem 
of labor and capital productivity and 
investigating their mutual relationship. 
The productivity of natural riches was 
neglected, which led to huge wastage and 
the inefficient use of natural resources. 

The scarcest (because the shortest in 
supply) factor today is not man-made 
capital (such as fishing boats and 
chainsaws), but the remaining natural 
capital (such as the remaining fish 
populations and forests).
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of man-made capital. Daly distinguishes two 
categories of natural capital: geological (non-
renewable) and biological (renewable). Both these 
categories are exhaustible.

Keller, Gál and Frič (1996) complement these 
reflections with another aspect. As a result 
of our treatment nature withers and loses its 
productive capacity. All our wealth originates in 
nature and in human labor, whether physical or 
mental. Conventional economists know that the 
productivity of human labor can be sustained 
only if employees can renew their physical and 
mental strength, their productivity, but classical 
economic theory denies nature any means of 
sustaining its productivity. Nature is expected 
to regenerate somehow by itself, no matter 
how much we squeeze out of it for our needs. 
Each employee under such treatment would 
have died from exhaustion a long time ago. In 
this respect, the ecological crisis is the cruel and 
drawn out suffering of exhausted nature which has 
neither the means nor the time to regenerate its 
productivity.     

It means the end of the period in which man-
made capital was the limiting factor and the 
beginning of the phase where it is the remaining 
natural capital which becomes the limiting factor. 
“The production of caught fish is currently limited 
by remaining fish populations, not by the number 
of fishing boats; timber production is limited 
by remaining forests, not by sawmills; barrels of 
pumped crude oil is limited by petroleum deposits 
(or perhaps more stringently by the capacity of 
the atmosphere to absorb CO2), not by pumping 
capacity; and agricultural production is frequently 
limited by water availability, not by tractors, 
harvesters, or even land area” (Daly, 1996).

According to Herman Daly, humanity is facing 
a historical turning point. For the first time in 
history the limits to the growth of prosperity are 
not caused by the lack of man-made capital, but 
natural capital. Whenever new limiting factors 
have appeared in history, the economy has usually 
undergone a profound restructuring in response. 
We are once again in a period of restructuring.

It is not a “new economy” we are dealing with, 
but a new type of economic behavior, consistent 
with the “old economy”, but conditioned by the 
altered patterns of scarcity.

In the domain of microeconomics,65 there is a 
certain boundary defining the optimal size of a 
business which should not be exceeded but, as 
H. Daly claims, we are surprised to find out that, 

at the macroeconomic level66, the concerns about 
optimal size which, when exceeded, renders 
further growth uneconomical are somehow left 
out of any discussion.

To grow means to increase in size by the 
assimilation or accretion of additional material.  
To develop means to expand or realize the 
potentialities of; to bring to a fuller, greater, 
or better state. When something grows it gets 
quantitatively bigger; when it develops it 
gets qualitatively better, or at least different. 
Quantitative growth and qualitative improvement 
follow different laws. Our planet develops over time 
without growing. Our economy, a subsystem of the 
finite and non-growing Earth, must eventually 
adapt to a similar pattern of development. While 
there are limits to growth, it is necessary that there 
are no limits to development (Meadows, Meadows 
and Randers, 1992).     

The American economist Kenneth Boulding 
(1966) distinguished between a “cowboy 
economy” and a “spaceman economy”. Cowboys 
on the endless plains lived from the one-way flow 
of materials and energy in the ecosystem from 
the original source to the outlet holes. They did 
not need to recycle anything. By contrast, the 
crew of a spaceship lives in a small cabin which 
has a fixed and very limited cycle of material in 
a system of immediate feedback. It is therefore 
necessary to have everything under control, 
economize processes and make them efficient. 
While expanse is irrelevant for the cowboy, it is 
absolutely essential for the crew of the spaceship.      

The excessive “swelling” of our economic 
activity without paying attention to the 
possibilities of nature’s capacity to regenerate is 
counterproductive in its consequences. Costs for 
further economic growth are beginning to exceed 
the benefits yielded by this growth.

The optimal scale of the entire economy with 
respect to the ecosystem forms the core of 
environmental macroeconomics. A problem of a 
different kind is the optimal allocation of the flow 
of resources, which belongs to microeconomics.

The problem of optimal resource allocation is 
analogous to the problem of the even distribution 
of the load in a ship. Even if we manage to distribute 
the load evenly in the vessel, it is still necessary 
to resolve the issue of the maximum allowed 
load of the ship. Therefore, ships are equipped 
with load lines. These indicate that the ship has 
reached the limit of its carrying capacity, which is, 
however, still safe. If the load is distributed in the 

61	 Capitalism,	as	practiced,	is	a	financially	profitable,	nonsustainable	aberration	in	human	development...	 It	liquidates	its	capital	and	calls	it	income.	It	neglects	to	
assign	any	value	to	the	largest	stocks	of	capital	it	employs–the	natural	resources... Economics	cannot	function	as	a	reliable	guide	until	natural	capital	is	placed	on	
the	balance	sheets	of	companies,	countries,	and	the	world	(Hawking,	Lovins,	Lovins,	2003)

62	 Herman	E.	Daly,	an	American	economist	who	worked	for	the	World	Bank,	was	later	a	professor	at	the	University	of	Maryland.	He	has	written	numerous	
monographs	of	which	in	my	opinion	the	most	important	is	For	the	Common	Good	(1989).	His	co-author	was	the	theologian	John	Cobb	Jr.

63	 Economists	deal	with	scarce	goods	which	are	in	short	supply.	They	do	not	take	into	account	what	is	not	in	short	supply	(and	therefore	not	scarce). At	the	time	
when	the	economic	theory	was	formed	it	was	by	no	means	irrational	to	assume	that	natural	resources	were	unlimited	and	the	human	impact	on	nature	was	
negligible.	Nevertheless,	this	is	not	valid	today	(Daly,	1996).

64	 If	the	catch	of	fish	decreases,	we	can	send	more	ships	to	sea,	which	can	moreover	be	technologically	better	equipped	for	fishing. However,	because	fish	
populations	are	a	renewable,	but	exhaustible	resource,	we	cannot	do	it	forever.

65	 Microeconomics	examines	the	decisions	of	individual	market	subjects	(individuals,	households,	businesses,	the	state).
66	 Macroeconomics	examines	the	economic	system	as	a	whole.

All attention is focused on the added 
value, but the object to which the value 
is added, i.e. nature with its riches, suffers 
somewhat from a lack of interest.     

Conventional economists know that 
the productivity of human labor can be 
sustained only if employees can renew 
their physical and mental strength, their 
productivity, but classical economic theory 
denies nature any means of sustaining its 
productivity. 

For the first time in history the limits to 
the growth of prosperity are not caused by 
the lack of man-made capital, but natural 
capital.
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vessel unevenly, water reaches the load line much 
sooner, but regardless of whether the load in the 
ship is distributed evenly or unevenly, if the total 
load increases, water finally rises to the load line. 
This indicates that the maximum carrying capacity 
of the vessel has been reached. It is therefore 
important to realize that optimal distribution and 
optimal scale are two totally different concepts.      

Daly therefore argues that the great task 
of environmental economics is to create an 
economic instrument which would perform 
the same function as the load line on ships. The 
market is competent to solve the problem of 
optimal resource allocation but it is not able to 
solve the problem of optimal resource distribution 
(redistribution) and the optimal scale of economic 
activities.     

The above mentioned is not an attempt to 
reject the market economy as the most perfect 
instrument known which serves the optimal 
distribution of resources among different uses. 
However, there is no type of economy, not even 
the market economy itself, with built-in sensors 
which would signal to us that the scope of our 
activities has already exceeded the carrying 
capacity ensuring the survival of the surrounding 
natural systems. The absence of such sensors is the 
more dangerous the more rapidly the economy 
turns natural resources into waste.

According to Herman Daly, economic growth 
in the physical sense does not generate only 
positives. It can cause the environmental costs 
(damage) to grow faster (and their extent to be 
much more serious) than the resulting benefits. 
In that case, we are in fact not getting richer, but 
poorer. So the question is whether such growth 
can still be called economic and whether the 
term “uneconomical growth” would not be more 
appropriate. There may be nothing bad about 
getting rich at all. What is bad is when people get 
poorer due to uneconomical growth while it looks 
as if it was economic growth.     

Nicholas Georgescu-Roegen, another alternative 
economist, believes that the first thing which must 
be changed in economic theory is the conception 
of the economic process as a separate cycle 
completely independent of its environment which 
does not mention the input and output of raw 
materials and energy. It is the same as if a biologist 
describing the body of an animal gave a detailed 
description of the circulatory system without 
mentioning the digestive tract. An animal with 
an isolated circulatory system without a digestive 
tract would be a kind of a perpetual motion 
machine (Georgescu-Roegen, 1999).     

Together with Herman Daly, we can conclude 
these considerations by saying that we are at 
the point where further growth of the economy 
does not make us richer, but poorer. It seems 
that redistributive policies, a comprehensive 
(environmental) tax reform, and the efficient 
use of resources will have to be implemented as 
instruments for eliminating poverty.     

Sustainable development in this sense does not 
mean the end of economics. On the contrary, when 
economic growth reaches its limits, economics 
becomes a more important discipline than ever 
before, but it is a subtle and complex economics 
of cultivation and quality improvements, an 
economics of solidarity, frugality, humility, and 
adaptation to the limits which nature puts to us. It 
is an economics which seeks quality, not expansion 
(Daly, 1996).

Externalities and market failure
The market economy inadvertently produces 
what is called externalities. They occur when the 
production or consumption of one party causes 
involuntary costs or benefits to other parties.67 
Externalities are thus the impact of the behavior 
of a single economic subject on the welfare of 
another subject and this impact is not reflected in 
market transactions. Concerning the environment, 
negative externalities are predominant (Štěpánek, 
1997).

Individual components of the environment 
(environmental goods),  such as a clean 
atmosphere, water, fauna and flora, soil, etc. have 
gradually become limited and scarce due to high 
consumption. The scarcity of private goods is 
reflected in their price (the scarcer the goods are, 
the higher their price). The price ensures allocation 
of the goods in the situations when the need 
(demand) for a particular good is higher than the 
available quantity of the good (supply).

As Z. Štěpánek notes, the problem is that the 
majority of environmental goods are not private 
but public goods.68

 Unlike private goods, they have 
some specific features which do not allow the price 
mechanism to work freely.    

In this situation, it is inevitable for the state to 
play a role in which it must replace the absent 
“invisible hand of the market” with the “visible 
hand of the state”.

     

Photo 105: The Jizera Mountains damaged by 
acid rain – a typical externality of electricity 
generation in the brown coal power plants	
(source:	the	author)

The market is competent to solve the 
problem of optimal resource allocation 
but it is not able to solve the problem 
of  optimal  resource distr ibution 
(redistribution) and the optimal scale of 
economic activities.

We can conclude these considerations 
by saying that we are at the point where 
further growth of the economy does not 
make us richer, but poorer.
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infobox: environmental threshold and the Kuznets environmental curve
Countries which implement and develop a market economy must search for means to correct market failures and to 
transfer external costs back to their originators, i.e. turn them into internal costs (a process called the internalization 
of externalities).

The problem is that the countries usually start to adopt these policies only when the people begin to feel that 
the state of the environment is troublesome and even unacceptable (Štěpánek, 1997). Existing experience shows 
that people adopt this social attitude only after the economy has achieved a certain level of performance (or rather 
the material satisfaction of people) which corresponds approximately to gross domestic product at a level between 
USD 12,000–15,000 per capita. Only about one fifth of the global population living in the developed countries are 
above this level.

Simon Kuznets, a Nobel Prize Laureate in Economics, studied the relationship between economic development 
and environmental burdens. He argued that, even though the early stages of economic development bring higher 
environmental burdens and thus the relationship between these two variables is negative, with increasing wealth 
the environment improves.69 Nevertheless, this link applies only to certain burdens such as the emissions of sulfur 
oxides. It does not apply to others, or only partially. This includes, for instance, a decrease in species biodiversity in 
which case the extinction of each plant or animal species is an irreversible change and loss.

The sensitivity of people towards the environment and therefore also towards sustainable development is 
problematic, particularly in the developing and transition countries. This leaves us once again with the fundamental 
question for which we do not have a satisfactory answer yet – how can sustainable development be promoted in 
countries where the governments and people prefer economic growth as their priority? How can this goal be achieved 
before non-renewable raw material and energy resources are depleted and vital ecosystems devastated?

67	 Externalities	occur	whenever	the	market	does	not	register	the	secondary	effects	of	production	or	consumption.
68	 Public	goods	are	those	kinds	of	goods	the	benefits	of	which	are	indivisibly	distributed	across	society	no	matter	whether	the	individuals	want	to	buy	the	public	

good	or	not	(Štěpánek,	1997).
69	 The	Kuznets	environmental	curve	is	of	the	inverted	U	shape	where	the	x-axis	(horizontal)	shows	the	economic	development	and	the	y-axis	(vertical)	shows	the	

environmental	burden.
70	 The	public	choice	theory	was	investigated	by	economists	such	as	J.	K.	Arrow,	A.	Downs,	J.	Buchanan,	and	others.

Government failure
Externalities and market failures are not the only 
causes of inefficiency.  As another important 
source, Zdeněk Štěpánek (1997) mentions political 
influences. They are perhaps even more frequent 
than market failures. Certain interest groups are 
politically active in order to obtain “extra income”. 
They lobby to influence decisions made by the 
government and other institutions for the benefit 
of their own interests and also seek changes in 
legislation. In this way they achieve a higher net 
benefit for themselves, but at the expense of social 
benefit.     

The citizens, who have to bear the losses, are not 
able to respond efficiently. It is due to their lack of 
awareness and low activity, or rather effectiveness, 
in the elections. Obtaining information is usually 
very expensive. Also, a single electoral vote is 
of negligible weight. For dispersed groups of 
individuals with incomplete information, it is 
therefore very difficult to organize powerful 
opposition to the pressures of lobbying and the 
resulting government failures.

In theory, the political mechanism of democracy 
and the economic mechanism of the free market 
are based on the assumption that the majority of 
citizens (or rather consumers) behave rationally. 
So why are the decisions of governments and 
legislative bodies not always rational, based on 
expert recommendations and the requirements 
of voters? These are the issues for public choice 
theory.70 It examines the mechanism and 
motivations of decisions about fundamental 
economic issues in the public sector (i.e. at the 
level of government, legislative bodies, and state 
administration). It claims that the government 
cannot be personified and understood as 
a monolithic unit, but rather as a group of 
individuals advocating various interests. It is 
therefore unrealistic to expect the same degree 
of consistency and rationality in decision making 
at the state level as in the case of individuals 
making decisions about their private goods on 
the market. The efficiency of public expenditure is 
significantly lower than expenditure from private 
resources. The solution is therefore to minimize 
state expenditures.

For dispersed groups of individuals with 
incomplete information, it is therefore 
very difficult to organize powerful 
opposition to the pressures of lobbying 
and the resulting government failures.
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The existence of externalities leading to “market 
failures” as well as the mechanism of public choice 
leading to (occasional) “government failures” make 
it necessary to regulate the market economy 
through state, or more precisely government 
policies, primarily through environmental policy71 
(Štěpánek, 1997).

Democratic governments can combat this 
inefficiency using either direct (normative) 
instruments, or economic instruments based on 
indirect influence on the subjects.
a) Direct (normative) instruments of  
environmental and sustainable development 
policy
These instruments regulating the market economy 
have the character of administrative management 
on the principle of the command and control 
system. They are based on the coercive power of 
state administration. They include mainly:
– regulations (prohibitions and directives);
– limits (material, time);
– standards and technical norms.
Nevertheless, they have a number of shortcomings:
– concerning macroeconomics, direct regulation 

is very costly and relatively ineffective;
– since polluters are forced to meet the 

prescribed normative regulations without 
further stimulation to implement some follow-
up measures in a positive direction, they adopt 
very defensive positions;

– global application of normative requirements 
often results in hard economic impacts on 
many subjects,72

– effective implementation of the direct 
regulation system requires extensive 
administration (undue bureaucracy, the risk 
of corruption, etc.).

b) Economic instruments of environmental and 
sustainable development policy
Economic instruments do not work on the 
principle of direct coercion by whoever is in power, 
but through (indirect) economic calculation. They 
include, for example, fees and taxes, various forms 
of financial support, tradable emission permits, 
and others. They are considerably less expensive 
(estimates quote 30–50%) than applications using 
direct instruments (Štěpánek, 1997).

Prerequisites for their effective application are 
mainly:
– market environment distorted to the least 

possible degree;
– clearly defined property rights;
– financial incentives for polluters;
– ability of the subjects to make independent 

decisions based on market incentives and their 
own reasoning;

– indirect influence of state authority.
Nevertheless, economic instruments are not a 
universal panacea. There are problems which are 
not suitable to be solved by them at all, such as 
the handling of highly dangerous substances, in 
which case a normative instrument is much more 
appropriate, as for instance a strict limit, or ban, 
rather than imposing a fee on it.

infobox: approaches to environmental and sustainable development policy 
based on private initiatives and voluntary agreements       
In addition to administrative (direct) and economic instruments, approaches based on private initiatives and voluntary 
agreements with a state guarantee can provide very efficient solutions. 
Private initiatives 
Private initiatives and solutions through negotiation are probably the easiest way to restore impaired efficiency. 
Nevertheless, such approaches are feasible only if the number of participants is low and the subjects benefiting or 
experiencing a loss from the externalities are easily identified. Voluntary negotiations may lead to an efficient outcome 
provided that property rights are well-defined and the costs of negotiation are low.
Voluntary agreements with a state guarantee
They are based on voluntary decisions made by actual or potential polluters to commit themselves to minimize their 
impact on the environment. This includes primarily the labeling of environmentally friendly products, implementing 
environmentally sensitive business management systems (known as EMAS)73 and voluntary agreements between 
the state and industry.
a) Labeling of environmentally friendly products (ecolabeling)
Its purpose is to inform the consumers that a specific product is “friendly” to the environment. Consumers are 
completely free to decide whether they want to behave in an environmentally friendly way by preferring a product 
labeled as such or not.
b) Implementing environmentally sensitive business management systems (EMAS)
Implementation of EMAS in accordance with internationally recognized standards (mainly ISO 1400) offers the 
following benefits to businesses:
– minimized operational and personnel risks due to environmental management;
– optimized business costs of environmental protection;
– improved corporate image, stronger relationships with the public;
– increased competitiveness, especially in the market of “environmentally sensitive countries” (mainly EU 

countries).   

The existence of externalities leading to 
“market failures” as well as the mechanism 
of public choice leading to (occasional) 
“government failures” make it necessary 
to regulate the market economy.

Economic instruments are not a universal 
panacea. There are problems which are 
not suitable to be solved by them at all, 
such as the handling of highly dangerous 
substances.
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The developed countries have a wide range 
of economic instruments of environmental and 
sustainable development policy. The Organisation 
for Economic Co-operation and Development 
(OECD) uses a clear classification of these 
instruments which can be structured into several 
main groups: 
A) Fees for environment pollution
– fees for air pollution; 
– fees for waste water discharge;
– fees for waste disposal in landfills;
– fees for waste incineration;
– fees for noise;
– administrative, or local fees.
B) Fees for using natural resources
– fees for pumping underground water;
– fees for pumping water from water streams;
– fees for the removal of land from the 

agricultural land fund;
– fees for the removal of land from the forest 

land fund;
– fees from excavation areas and from extracted 

reserved minerals;
– fees for felling.
C) User fees
– fees for using substances which deplete the 

ozone layer;
– fees for using specified artificial fertilizers and 

pesticides;
– fees for using plastic bags, etc.

D) Taxes
– environment protection taxes;
– municipal (local) taxes.
E) Penalties
– fines;
– surcharges.
F) Tax reliefs
– concerning value added tax;
– concerning excise duty;
– concerning income taxes;
– concerning road tax;
– concerning property tax;
– concerning inheritance and gift tax.
G) Financial support
– grants, subsidies, donations (from the state 

budget or from special purpose funds);
– soft loans;
– guaranteed loans.     
H) Concessions
– the payment of fees.
I) Deposit-refund systems
– depositing; 
– recycling fees.
J) Tradable emission permits
K) Environmental insurance
For the economic instruments to be sufficiently 
effective they should not be implemented in 
isolation, but quite the opposite; they should 
be integrated into the “instrumental mix” of 
environmental and sustainable development 
policy.

71	 More	precisely	“environmental	and	sustainable	development	policy”,	because	environmental	policy	instruments	eliminating	“market	failures”	and	“government	
failures”	are	also	instruments	helping	to	lead	society	towards	sustainable	development.

72	 Often	on	the	basis	of	social	reasoning	(e.g.	job	losses),	these	subjects	subsequently	create	strong	and	in	many	cases	successful	pressure	on	politicians	and	state	
administrative	bodies	to	“soften”	the	normative	regulations	or	to	grant	exemptions.

73	 EMAS	–	Eco-Management	and	Audit	Scheme.

infobox: explanation of the terms
1. Fees
In economic theory, fees are defined as payments connected with certain transactions, services, or permissions of 
the state administration.
2. Taxes
Economic theory defines taxes as compulsory payments representing the unrequited transfer of financial resources 
to the state budget. It means that taxpayers are legally compelled to pay, but unlike in the case of fees, they are not 
entitled to any specific service in return. The law on the tax system of the Czech Republic defines seven taxes: value 
added tax, excise duty, income tax, road tax, property tax, inheritance and gift tax, and environment protection tax.
3. Environment protection taxes
This means the introduction of “green” taxes, for example, on fossil fuels, water consumption, and selected raw 
materials (especially those which damage the environment in the process of their extraction, processing, or 
consumption).
4. Deposit-refund systems
They stimulate the consumers to return used products (or packaging) and generate funds for their safe disposal. 
They are advantageous particularly in these applications:
– products of mass consumption which may turn into hazardous waste when their lifetime is over (accumulators, 

batteries, fluorescent tubes, motor oil, automobiles);
– products of mass consumption the reuse of which is consistent with the interests of the environment (packaging);
– products of mass consumption which may become an esthetic burden for the environment when their lifetime 

is over (tires, etc.).
Deposit-refund systems have two functions:
– they ensure a high backflow of the used products of consumption due to the deposit which is part of the selling 

price;
– they create funds which can provide for and ensure the safe disposal of these products.

For the economic instruments to be 
sufficiently effective they should be 
integrated into the “instrumental mix”.
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5. Tradable emission permits
They create conditions in which market forces can also operate in the domain of environmental goods where the 
conventional mechanism usually fails. The essence of trading emission permits rests in transforming generally 
available globally introduced non-tradable emission permits (i.e. usually emission limits set by a state authority for 
polluters) into the form of more or less publicly tradable stocks which entitle their holders to pollute the environment 
to a specified extent. The objective is to minimize the total social costs necessary to achieve the required levels of 
pollution. The specific cost of emission reduction to the desired level is different for individual polluters. This allows 
the utilization of market forces to find the balance between supply and demand which brings the smallest aggregate 
costs of reduction to the allowed total level of emission volume.
6. Environmental insurance
The importance of environmental insurance increases proportionately to the growth in complexity and dynamics with 
which contemporary society develops. Business responds to this development with a management system which seeks 
to control the risks (risk management). It also employs insurance as an integral part which allows the spreading of the 
negative consequences of the risks of accidental undesirable events among a number of participants (Štěpánek, 1997).

The essence of trading emission permits 
rests in transforming generally available 
globally introduced non-tradable emission 
permits (i.e. usually emission limits set by 
a state authority for polluters) into the 
form of more or less publicly tradable 
stocks which entitle their holders to 
pollute the environment to a specified 
extent.

James Robertson (in Tatar, 2001) presented the 
fairly radical proposal to introduce citizen’s income. 
Although it is not an economic environmental tool, 
it could significantly contribute to the promotion 
of sustainable development. Citizen’s income is a 
tax-free income which would be paid by the state 
to everyone without exception, including children. 
Each person would be entitled to citizen’s income, 
including the unemployed. It would replace the 
entire range of existing government allowances 
(child allowances, unemployment benefits, 
sickness allowances, retirement pensions, etc.), 
even if everyone could pay extra insurance.

Citizen’s income is likely to allow the 
establishment of many new low-paid and part-
time jobs (for example, in recycling, repair, 
growing organic crops, etc.). One of the benefits 
of citizen’s income would be the elimination of 
today’s administration intensive and humiliating 
verification of income, when, for example, the 
recipients of unemployment benefit must prove 
that they have no financial resources. Citizen’s 
income would enable people to engage in unpaid 
(or low-paid) work – raising children, work for the 
common benefit of the community, etc.

One political party in Slovakia (Sloboda a 
Solidarita – Freedom and Solidarity) has included 
this proposal in its program. It is called a ‘payment’ 
bonus. Every citizen of Slovakia would receive a 
single allowance, whether working or not, which 
would replace all the existing social benefits. 
It would be calculated for each individual as 
follows: the amount representing the subsistence 
minimum (in 2009 it was 180 Euros per month) 
minus 10% of the individual’s income. The richer 
the recipients, the lower the allowance which 
would be paid to them. People with incomes at 
ten times the subsistence level would not receive 
anything.    

     In his work “Steady-State Economics”, Herman 
E. Daly (1977) advocates not only a minimum 
income, but also a maximum income. If there are 
limits to economic growth, then we must admit 
that the greater the part of the economic pie we 
bite off, the less is left for other people (the present 
and future generations), and since the economy is 
connected with the ecosystems (natural capital) 
also for non-human species. 

Daly proposes that the maximum and minimum 
income differs by a factor of 10 (the  highest 
income would be 10 times the lowest income at 
most). Inequality would be justified by the fact 
that people have different talents, abilities, and 
they also work with different vigor and diligence. 
A factor of 10 would provide enough space to 
stimulate individuals and allow them to gain 
an appropriate reward for their performance. 
According to H. Daly, the maximum tolerable load 
induced by social inequality is somewhere around 
a factor of 100. Then comes what was called class 
struggle. Daly formulated this economic principle 
as the eleventh “Biblical commandment”: “Thou 
shalt not allow unlimited inequality in the 
distribution of private property”. 

Ecological tax reform
However, it is the ecological tax reform which 
occupies the prominent position among the 
environmental and sustainable development 
economic instruments (somewhat similar to the 
decathlon in athletics). The idea is almost one 
hundred years old and its originator was the 
economist Cecil Pigou.

The essence of the ecological tax reform is to 
shift the tax burden from what we want to have in 
sufficient amounts (e.g. labor) onto what we want 
to have in minimal amounts (e.g. the depletion of 
natural resources). It therefore means gradual (long 
term) significant taxation and also an increase in 
the prices of energy and raw material resources 
which would, however, be balanced by the lower 
or even zero taxation of labor.74     

The principle of the ecological tax reform is fiscal 
(budget) neutrality. That is, what the state obtains 
from the higher taxation of natural resources 
is “dissolved” in a decrease in labor taxes. It is 
therefore not a new tax, but a comprehensive tax 
reform which would increase primarily excise duty 
and environmental protection taxes and reduce 
(or even revoke) income tax and value added tax.

The ecological tax reform is a complicated 
strategic gambit, the implementation of which 
may be as demanding and comprehensive as the 
transition from a centrally planned economy to a 
market economy in the post-communist countries 
in the 1990s. Therefore, it is envisaged that the 

Citizen’s income is a tax-free income which 
would be paid by the state to everyone 
without exception, including children. 
Each person would be entitled to citizen’s 
income, including the unemployed. It 
would replace the entire range of existing 
government allowances .

Daly proposes that the maximum and 
minimum income differs by a factor of 10 
(the highest income would be 10 times 
the lowest income at most). Inequality 
would be justified by the fact that people 
have different talents, abilities, and 
they also work with different vigor and 
diligence. 

The essence of the ecological tax reform is 
to shift the tax burden from what we want 
to have in sufficient amounts (e.g. labor) 
onto what we want to have in minimal 
amounts (e.g. the depletion of natural 
resources).
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start of the ecological tax reform would be gradual 
and might take over a decade.75

The long-term implementation of the ecological 
tax reform is, however, also an obstacle to its 
political implementation. In democratic systems 
politicians are elected for 4–5 years and their 
considerations are bound to this time limit. It is 
difficult for them to embrace a comprehensive 
tax reform the significant benefits of which may 
materialize far beyond their mandate.

Another obstacle to the implementation of 
the ecological tax reform is that it should be 
introduced at one moment in a large and robust 
economic space. Ideally, it should be introduced 
globally, but this is unrealistic with respect to 
the present day profound economic, political, 
and cultural differences. Considering this, it is 
perhaps the European Union that has the greatest 
chance for the implementation of the ecological 
tax reform. It is strong enough economically to 
implement it and prevent the collapse of its trade 
balance with those countries and regions which 
will not introduce the reform.76

Meanwhile, some countries of the European 
Union have made the first step towards the 
ecological tax reform and introduced a carbon 
tax (see the Infobox). It may be expected that 
the benefits resulting from the implementation 
of a comprehensive ecological tax reform would 
significantly outweigh the potential risks and costs.
The clear consequence of the reform would be that 
businesses and households would use natural 
resources in a more efficient way. Businesses 
would be motivated to use modern, more efficient 
technologies, households would invest primarily 
in energy savings (insulation of houses and 
apartments, energy efficient light bulbs, etc.). The 
introduction of the ecological tax reform would 
provide a new impetus for using renewable energy 
resources, for the more thorough recycling of 
materials and for longer product lifetime.77 Nor can 
we forget, of course, the support of employment, 
because human labor subjected to lower taxation 
will be cheaper.78

74	 Out	of	the	taxes	collected	by	the	federal	government	of	the	United	States,	80%	comes	from	taxes	on	individuals	(as	personal	income	tax,	including	payments	for	
social	insurance).	An	additional	approximately	10%	comes	from	legal	corporate	income	tax.	

75	 If,	for	example,	the	prices	of	energy	and	raw	materials	increased	by	5%	annually,	they	would	double	in	14	years	and	they	would	increase	four	times	compared	
with	the	original	levels	in	28	years.	E.	U.	von	Weizsäcker,	the	author	of	the	book	Factor	4	(1997),	expects	this	5%	annual	increase.	With	such	a	slow	increase,	both	
businesses	and	households	should	be	able	to	adapt	to	new	conditions	and	the	state	should	be	able	to	solve	unexpected	problems	which	would	occur	during	the	
implementation	of	a	strategic	gambit	as	demanding	as	the	introduction	of	the	ecological	tax	reform.

76	 A	country	or	region	which	implements	the	ecological	tax	reform	is	disadvantaged	in	relation	to	its	business	partners	who	fail	to	do	so.	Goods	from	this	country	or	
region	are	already	burdened	with	higher	prices	reflecting	the	higher	taxes	on	raw	materials	and	energy.	It	might	therefore	be	necessary	to	take	certain	protective	
measures,	but	this	would	be	in	conflict	with	the	requirement	of	the	free	movement	of	goods	and	services	promoted	by	the	World	Trade	Organization.

77	 E.	U.	von	Weizsäcker	believes	that	the	ecological	tax	reform	may	become	a	strong	signal	to	scientists,	engineers,	and	managers	to	work	for	a	revolution	in	
efficiency	(Weizsäcker,	1997).

78	 Other,	indirect	benefits	brought	by	the	introduction	of	the	ecological	tax	reform	include	the	reduction	of	environmental	degradation	and	thereby	also	a	decrease	in	
the	costs	of	health	care	and	other	public	expenditures.

infobox: Carbon tax
The system of excise duties is a widely accepted tool for regulating human behavior. A carbon tax, i.e. a tax on fossil 
fuels the burning of which produces the greenhouse gas carbon dioxide could work similarly to excise duties. People 
whose lifestyle produces high CO2 should pay by means of the carbon tax and its redistribution to people who do not 
produce such large quantities of CO2. Finland introduced this tax as early as 1990.

Following EU regulations, at the beginning of 2008, the Czech Republic introduced a green tax on fossil fuels 
supplied to final consumers. Nevertheless, this tax is not calculated with respect to the carbon content, but to the 
other environmental effects of the expected usage. That means the green tax is also imposed on electricity generation 
from non-renewable resources, no matter whether it is generated from nuclear energy, gas, or coal. A green tax with 
such parameters does not give any incentive to use gas or nuclear energy rather than coal, which would lead to a 
decrease in CO2 emissions.

The carbon tax should be prepared in a different way. Its basis should be the carbon tax which should be increased 
by additional tax items for damage to the environment. The tax should encourage, not only the replacement of highly 
polluting sources with less polluting ones, but also savings. The green tax in its current conception should therefore 
be strictly differentiated from the carbon tax.

It is desirable to introduce and gradually increase the carbon tax on fossil fuels to a level at which the price of 
energy generated from fossil fuels equals the price of energy from highly efficient renewable energy sources. Under 
such conditions, each subject will perceive the cost of energy as very high. It will increase the overall demand for 
efficient energy saving measures. The patterns of human behavior will change in favor of lower energy demands 
and energy generating facilities using fossil fuels will be replaced with efficient sources employing renewable energy.

It is advisable to outline the carbon tax project on a worldwide scale, because climate change occurs globally 
as well. The tax should be collected by a “central world bank” at the moment of fossil fuel extraction. Because the 
number of mining companies in the world is relatively small, it should be feasible to control the collection of taxes. 

It is desirable to introduce and gradually 
increase the carbon tax on fossil fuels 
to a level at which the price of energy 
generated from fossil fuels equals the 
price of energy from highly efficient 
renewable energy sources.
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After that, fossil fuels would be traded with the burden of the carbon tax, which would prevent tax evasion on 
imports and exports.

Initially, the carbon tax should be low in order to allow smooth reactions to various unexpected and unintended 
effects. It would grow gradually to an estimated target level somewhere between USD 100–200 per ton of CO2.

79

The mechanism of carbon tax redistribution would include the principle of solidarity. Maximum solidarity 
would be achieved through the flat redistribution of the collected tax, i.e. each person in the world would receive the 
same amount. This would reflect the “right” of everyone to contribute to CO2 emissions equally. The implementation 
of such an approach would create a huge flow of money from the developed countries to the developing countries.

As a politically acceptable compromise, it will clearly be necessary to split the collected tax into two parts. The 
first would be paid to individual countries according to their populations, the other by the amount of CO2 emissions 
produced by the country. The even distribution of the collected tax among the citizens could be administered through 
an increase in pensions and for working people through income tax deductions proportional to the number of their 
dependents.

The carbon tax would solve many social problems of a local and global character. It would create a flow of money 
from the rich countries producing large amounts of CO2 emissions to the poor countries with low CO2 production. If 
80% of the carbon tax was distributed by the amount of CO2 emissions produced in the given country and 20% by the 
size of the population, the carbon tax would bring benefit to everyone in a high CO2 emission country who consumed 
less than 80% of the countrywide average of CO2 emissions. Because the majority of the population consumes less 
than 80% of the countrywide emission average, this model could be politically acceptable.

The introduction of the carbon tax would change the market environment in favor of energy savings and low 
carbon technologies. It could also reduce the bureaucracy which has sprouted up around the problems associated 
with global climate change.

The introduction and gradual increase of the carbon tax would necessitate the discontinuation of all subsidies 
and mandated purchase or demand guarantees (in the Czech Republic there are, for example, the disproportionately 
subsidized photovoltaic power plants).80 Also, in a system with no subsidies, institutions which distribute them would 
become unnecessary.81

We can summarize the main consequences of the introduction of carbon tax in the following points:
– energy savings and a solution for CO2 emissions;
– profitability of renewable energy resources and savings oriented measures; 
– development of nuclear energy;
– solution of social problems around the world;
– reducing the dependence of some countries on fossil fuel imports;
– preserving more resources for future generations;
– less bureaucracy. 
(Svoboda, Svobodová, 2008)

4.4 technological aspects of sustainable 
development
In addition to promoting the values compatible 
with sustainable development and implementing 
the economic instruments of an environmental 
and sustainable development policy, there 
is a third possible approach to sustainable 
development. It rests in using our creative energy 
through scientific discoveries and knowledge, 
which are transformed into technical knowledge 
and skills and then further into technological 
processes to obtain and use materials and energy.     

Science enables humans to explore the 
surrounding world systematically. Technology 
may be understood as a set of human activities 
evolving over history, working processes and 
means of production based on the application 
of science which allow humans to adapt their 
environment using energy and their mental and 
physical strength.82

 To put it briefly: technology is 
concerned with the manufacturing of materials 
and products from raw materials and it also deals 
with developing, implementing, and improving 
manufacturing processes.    

In his comprehensive work The Ultimate 
Resource, the well-known economist Julian Simon 

(2006) refutes the dangers connected with the 
depletion of raw materials and energy resources, 
environmental pollution, and other global issues. 
According to him, all our natural resources are 
unlimited in every respect, because they are 
products, not only of nature itself, but primarily of 
human labor, inventiveness, and thought.

Human creativity is a great thing, but it could 
be fatal to rely on it in the sense that it will solve 
everything at the right time through science, 
technology, and technological processes. This 
blind faith in science and technology is actually 
in conflict with one of the fundamental principles 
of sustainable development, the precautionary 
principle. Nevertheless, the potential of science 
and technology is enormous, and we can achieve 
much more than we do now just by the imitation 
of nature:

“There has been everything in nature. Jet 
engines? Octopuses have been “using” them for 
millions of years. Ultrasonic radar? Bats “possess” 
them. Excellent thermal insulation foam? Well, 
ordinary orange peel. Nocturnal vision is used 
at night without a flaw by cockroaches and no 

Julian Simon refutes the dangers 
connected with the depletion of 
raw material and energy resources, 
environmental pollution, and other global 
issues. According to him, all our natural 
resources are unlimited in every respect, 
because they are products, not only of 
nature itself, but primarily of human labor, 
inventiveness, and thought.
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computer will ever create a better aerodynamic 
shape than nature has created for the winged 
seeds of sycamores. ... Until recently we did not 
know that an ordinary human muscle is the 
most perfect engine which it is possible to build. 
Due to its perfection it delivers 95% of absolute 
performance potential, while a state-of-the-art 
internal combustion engine offers only 35%” 
(Pleško, 1992).

Hawken, Lovins and Lovins (2003) expressed 
these ideas briefly and concisely: “Every naturalist 
knows from observation that nature does not 
compromise; nature optimizes. A pelican, nearing 
perfection (for now) after some 90 million years 
of development, is not a compromise between a 
seagull and a crow. It is the best possible pelican.”

We should primarily strive to imitate nature, or 
more precisely the functioning of ecosystems, in 
the main and crucial respect: in its closed cycle 
of materials and in energy dependence on solar 
energy only. In a lecture organized by the Society 
for Sustainable Living in Prague in 1994, the 
Czech biologist Milan Straškraba described which 
principles technology can take over from the 
functioning of ecosystems:
– minimized energy waste;
– closed cycle of materials (non-waste 

management);
– preservation of structures;
– preservation of genetic information which 

allows antientropic growth;
– sensitivity of the ecosystems to external 

influences (they are open systems);
– influences in one part of the system having 

unexpected consequences in a remote part of 
the system;

– no exceeding of the homeostatic assimilative 
capacity of the ecosystem;

– utilizing ecosystem adaptation in management 
strategies (self-organization of ecosystems).

Life in ecosystems arises, evolves, and disappears 
(whether with respect to an individual or an 
entire species of organisms), but in principle it is 
sustainable. The life of human society in its current 
form, as we have perhaps convincingly shown on 
the preceding pages, is not sustainable.

Our reserves and potential for improvement 
are enormous, not only in technologies which are 
derived from scientific knowledge, but also in the 
organization of work.

Hawken, Lovins and Lovins (2003) studied the 
way in which car windshields are produced in the 
United States. The waste and inefficiency which 
accompany the production in this “land of the 
automobile” are surprising:

“Big, flat sheets of glass emerge from the furnace 
and are cut into pieces somewhat larger than a 
windshield. The glass is cooled, packed, crated, 
and shipped 500 miles to the fabricator. There, 47 

days later, it’s unpacked and cut to shape, losing 
25 percent in the process. It is then reheated and 
drooped or pressed into the right curving shape. 
Then the glass is cooled, repackaged, and shipped 
430 miles to the glass encapsulator. There, 41 days 
later, it’s unpacked, fitted with the right edge seals 
and other refinements, repacked, and shipped 
another 560 miles to the car factory. There, 12 
days later, it’s unpacked and installed in the car. 
Over 100 days have elapsed and the glass has 
traveled nearly 1,500 miles… An efficient system 
for manufacturing windshields would build a small 
plant at the same place as the car factory, and 
carry out all the steps in the production process 
in immediate succession under one roof.”    

Another example of immense potential savings 
is the buildings in which we live and work. In the 
1990s, buildings were constructed and in operation 

which could save 99–100% of heating energy and 
97–100% of energy for cooling (Hawken, Lovins 
and Lovins, 2003). It may be even better in the 
future. The roofs and walls of buildings may be 
covered with photovoltaic panels or special films 
which can convert solar radiation into electricity. 
The buildings will thus become clean energy 
suppliers. This kind of research is performed mainly 
in Japan.    

At the beginning of the 1980s Amory and 
Hunter Lovins established a small research 
institute called the Rocky Mountain Institute near 
Aspen in Western Colorado. The administrative 
building of the institute covers an area of 370 m2 
and is situated at an altitude of 2436 meters. It is 
located in quite harsh climatic conditions where 
winter temperatures drop well below 40 degrees 

79	 Thus,	if	CO2	emissions	in	the	US	are	20	tons	per	person	per	year,	each	American	would	annually	pay	USD	2,000	to	4,000	for	the	carbon	tax.	Each	Czech,	whose	
annual	CO2	emissions	are	12	tons,	would	pay	USD	1,200	to	2,400	on	average.

80	 Also,	today’s	excessively	high	level	of	support	does	not	provide	sufficient	incentives	to	technological	innovations	in	photovoltaic	applications,	because	they	are	still	
highly	profitable.

81	 Subsidies	for	science	and	research	in	the	field	of	the	fight	against	global	climate	change	are	legitimate.	
82	 Technology	(from	Greek	techné	–	craft,	art,	and	logia	–	study	of	something)	is	the	usage	and	knowledge	of	tools,	techniques,	crafts,	systems	or	methods	of	

organization	in	order	to	solve	a	problem	or	create	an	artistic	perspective	(http://en.wikipedia.org/wiki/Technology):	28.	12.	2010).

Photo 106: Rocky Mountain Institute (USA) 
(source:	the	author)

Nature does not compromise, nature 
optimizes.

Over 100 days have elapsed and the 
glass has traveled nearly 1,500 miles… 
An efficient system for manufacturing 
windshields would build a small plant at 
the same place as the car factory.
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Celsius. The building is an example of what savings 
could be achieved with the then technology.83 
It has no heating system apart from two small 
woodstoves. Its superinsulation and superwindows 
keep virtually all the heat inside the building. 
Significant savings were achieved because it was 
not necessary to build a central heating system 
and ductwork. Compared to other buildings of 
this kind, this one saves 99% of the energy for 
heating and 90% of the electricity needed for the 
household84 (Hawken, Lovins and Lovins, 2003).

Superwindows, which entered the market as 
early as the beginning of the 1980s, started to win 
substantial popularity only in the past decade with 
the increase in energy prices. They provide warmth 
in winter and coolness in summer due to their 
two or three invisible coatings which let light pass 
through but reflect heat. There is no air between 
the panes of glass, but a heavy gas such as krypton 
which prevents the flow of heat and noise. They 
insulate as efficiently as traditional windows which 
would need 8 to 12 panes of glass filled with air.

Some ideas may be so bold that they seem to 
be crazy and perhaps they will really prove crazy, 
but it is difficult to judge at the time they occur.     

In the late 1960s, the famous architect Paolo 
Soleri proposed the construction of huge, pyramid-
shaped “arcologies” and to house urban city 
populations in them. Pyramid complexes would 
have a side length of at least 2 kilometers and 
several hundred stories. They would soar several 
kilometers high and they could accommodate 

several million people. Of course the question is 
whether we would want to live in such “termite 
mounds”. According to Soleri, it would be organic 
housing powered by solar energy. By contrast, he 
considers today’s cities and suburbs to be rampant, 
flooding an ever increasing area of the Earth. They 
are therefore “utopian” in the negative sense of 
being absurd and nonfunctional. Consequently, 
Soleri proposed a kind of population implosion 
instead of an explosion. A vast area would be 
organized into many small areas in one huge 

pyramid complex. In this concept, wildlife would 
be available anytime “right on the doorstep”.     

It is essential that new technologies sensitive 
and friendly to nature can become a competitive 
advantage for those who are sufficiently creative 
and adaptable. The oil industry fought and, with 
some exceptions, continues to fight against the 
limits restricting CO2 emissions.85 Hawken, Lovins 
and Lovins (2003) aptly remark that this strategy 
is of a value comparable to defending typewriters 
after the arrival of computers. Similarly, it would be 
irrational to fight for the preservation and gradual 
improvement of electron tubes when transistors 
emerged on the scene. Maybe the time has come 
when further technological development of 
internal combustion engines is inefficient and it is 
time to focus on a different type of motive power.    

Companies fighting the wrong battle and 
lagging behind in innovations ensure powerful 
new competitors. The giants of today may 
tomorrow be dwarfs, or perhaps also extinct 
dinosaurs.

These changes may be opportunities for 
development also for the present-day economically 
underdeveloped countries. More than two billion 
people still lack access to electricity, but with solar 
panels and other decentralized renewable energy 
resources, they might never see the pylons of long-
distance power transmission which firstly spoil the 
landscape and secondly require large investments. 
Similarly, no one will build telephone poles in the 
developing countries today, because landline 
phones have been replaced by mobile phones 
there. As late as the early 1990s there were fewer 
phone lines in Sub-Saharan Africa (excluding the 
Republic of South Africa) than in the central part 
of New York, in Manhattan. Today, every village is 
likely to have at least one mobile phone.

It is not just about improving traditional 
technology and using it more efficiently. Another 
opportunity is the emergence of entirely new 
scientific and technological innovations (especially 
in biotechnology and nanotechnology). This 
new “scientific and technological revolution”, if 
implemented, would rely on the use of the internal 
structural forces of both animate and inanimate 
matter. An example of animate matter might be 
the industrial utilization of genetic information 
encoded in genes (genetic engineering), an 
example of inanimate matter might be technology 
based on nuclear fission, or thermonuclear fusion.     
Jeníček and Foltýn (2003) give an example of the 
transition from improving traditional technology 
to a completely new technology:

“The invention of microprocessor chips and the 
subsequent possibility of miniaturization have led 
to a vast acceleration and expansion of information 
flows. But even these changes, which by their 
nature still belong to traditional technology, 
will exhaust their potential. The further increase 
in information density on the chip is gradually 
hitting the thermal and inductive barriers of 
the micropotentials. Therefore, this field too is 
preparing for a revolutionary innovation – either 
transmission by means of light (optoelectronics), 

Photo 107: Solar panels on the roof of a missi-
on station in Baie de Henne (Haiti) (source:	
the	author)

Superwindows insulate as efficiently as 
traditional windows which would need  
8 to 12 panes of glass filled with air. 

New technologies sensitive and friendly 
to nature can become a competitive 
advantage for those who are sufficiently 
creative and adaptable. 
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or perhaps more likely a new quality of chip – the 
biochip – which is in fact an organic molecule. 
It will further accelerate the development of 
technological applications and other related 
innovations.”

In relation to sustainable development it is good 
to bear in mind that almost everything has already 
been invented in nature in the course of evolution 
and it is sufficient in many cases just to observe 
closely natural phenomena and become inspired:

“Spiders make silk from digested crickets and 
flies stronger than the polyaramid Kevlar, a fiber 
so tough it can stop bullets.  But to make Kevlar, 
we pour petroleum derived molecules into a 
pressurized vat of concentrated sulfuric acid 
and boil it at several hundred degrees Celsius in 
order to force it into a liquid crystal form. We then 
subject it to high pressures to force the fibers into 
alignment as we draw them out. The energy input 
is extreme and the toxic byproducts are odious. 
The spider manages to make an equally strong 
and much tougher fiber at body temperature, 
without high pressure, heat, or corrosive acids… 
If we could learn to do what the spider does, we 
could take a soluble raw material that is infinitely 
renewable and make a superstrong water-
insoluble fiber with negligible energy inputs 
and no toxic outputs. The abalone generates an 
inner shell twice as tough as our best ceramics.86 
Diatoms can “make” glass. Both processes employ 
seawater without any furnaces. Trees turn solar 
radiation, water, and carbon dioxide from air into 
cellulose which is stronger than nylon. They bind 
it into wood, a natural composite material with a 
higher bending strength than concrete or steel”87 
(Hawken, Lovins and Lovins, 2003).

An increase in efficiency and savings achieved 
through scientific and technological innovation 
and development is one of the ways which might 
bring us as close to the sustainable use of natural 
resources as possible. Scientific and technological 
development is related above all to production, 
but the cause and the driving force of production 
is consumption. So the goal is not only to 
consume less, but also to consume sensibly and 
purposefully. To reduce the exploitation of natural 
resources we can, for instance, extend product 
lifetime88, recycle products when their lifetime 
is over, or share products (e.g. cars or washing 
machines), which are used for only a few hours 
a day or week, with more people. Even though 
they are still rare, we can find some encouraging 
examples of flexible and innovative approaches 
here. Hawken, Lovins and Lovins (2003) give an 
example in which producers cease to perceive 
themselves as product sellers, but they present 
themselves as service providers:

“Instead of purchasing a washing machine, 
consumers could pay a monthly fee to obtain 
the service of having their clothes cleaned. 
Producers, or rather service providers, would 
have an incentive to keep their assets productive 
for as long as possible, rather than prematurely 
scrapping them in order to sell replacements.”     

The technological aspects of sustainable 
development are therefore also closely linked to 
the issue of production and consumption patterns. 
It is important what and how efficiently we can 
produce but the cause of production is at least of 
the same importance – what, how, and why we 
consume (see section 4.7).

83	 It	should	be	noted	that	efficient	technologies	were	already	available	at	that	time,	but	due	to	cheap	energy	from	fossil	fuels	they	were	not	competitive	on	the	
market.	Nevertheless,	the	situation	has	significantly	changed	since	the	beginning	of	the	21st	century.

84	 I	had	the	opportunity	to	visit	the	Rocky	Mountain	Institute	and	meet	with	the	Lovins	in	1992.	Besides	the	“super	technology”,	they	also	achieved	high	energy	
savings	with	small,	smart	improvements	and	economical	management.	For	instance,	the	heat	produced	by	a	refrigerator	in	operation	was	conducted	to	a	drying	
room.	It	was	sufficient	for	drying	clothes.	Anyone	who	walked	in	the	building	or	out	of	the	building	closed	the	door	immediately	behind	themselves;	at	the	time	of	
my	fall	visit,	no	one	left	the	door	open. There	were	a	number	of	such	small	improvements.	Photovoltaic	panels	were	installed	on	the	roof	of	the	building	producing	
so	much	electricity	that	a	part	of	it	was	supplied	to	the	grid	in	summer.	On	the	other	hand,	only	a	small	fraction	of	the	total	electricity	consumed	(five	percent)	
was	taken	from	the	grid	in	winter.

85	 One	such	exception	is	British	Petroleum	which	started	to	advertise	the	abbreviation	in	its	logo	“BP”	as	“Beyond	Petroleum”	manifesting	its	will	to	undergo	a	timely	
adaptation	to	changes	which	are	coming	with	the	dusk	of	fossil	fuel	usage.

86	 Nacre	inside	the	abalone	shell	is	even	harder	than	the	ceramic	plates	on	the	heads	of	rockets	and	shuttles.
87	 Just	compare	an	ordinary	tree	or	grass	with	the	Eiffel	Tower.	Trees	and	grass	have	disproportionately	thinner	trunks	or	stems	(in	relation	to	their	height)	while	their	

resistance	and	bending	in	the	wind	cannot	be	matched	by	any	technical	structure.
88	 By	contrast	the	interest	of	manufacturers	today	is	that	their	products	“survive”	the	mandatory,	normally	two-year,	warranty	period,	but	not	much	longer.	The	

manufacturers	are	not	interested	in	the	long	and	trouble-free	operation	of	their	products,	or	in	their	easy	fixing,	but	they	want	you	to	go	soon	and	buy	new	ones.			

Almost everything has already been 
invented in nature in the course of 
evolution and it is sufficient in many cases 
just to observe closely natural phenomena 
and become inspired.

The abalone generates an inner shell twice 
as tough as our best ceramics.
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4.5 political, legal, and institutional 
aspects of sustainable development

compete with one another, fighting for space and 
access to light, but even when the meadow is no 
longer farmed (the supply of additional energy 
ceases), it is able to function much longer than 
a cornfield. The totalitarian system underwent a 
similar evolution – in 1950s Czechoslovakia it was 
“nurtured” by a then appealing ideology, later to 
be replaced with naked force. Once there was no 
longer anything to nurture the system with, and 
disgust and apathy prevailed (in smaller groups 
it also involved active non-violent resistance), the 
regime headed for collapse.

Despite all its deficiencies, apparent inefficiency, 
and conflicting interests, a democratic system is 
much more viable than any totalitarian regime. 
(Another question is whether the parliamentary 
form of democracy is the optimal possible form).

Monarchy headed by an enlightened sovereign 
could seem a promising option. When led by a 
wise ruler, a country prospered and the form of 
government appeared highly effective. In the past, 
a country was headed by a “king by the will of God” 
– a ruler, a manager responsible for his people 
and the country God had entrusted him with. 
The problem was how to prevent an enlightened 
monarch from becoming unenlightened under 
the pressure of power, fame, and money, or how 
to make sure his descendant did not become 
unenlightened. Again, there is no feedback, no 
safeguard enabling effective control of power.

According to the philosopher Erazim Kohák, 
democracy is “a  rare and temporary phenomenon 
in human history, representing above all an 
attempt at accepting personal responsibility for 
common matters”. A functional democracy requires 
a higher civic consciousness: the willingness and 
capacity of all citizens to take into account, not 
only their wishes, but also the public needs and 
welfare.

Erazim Kohák models the fragility of democracy 
on the well-known example of the “tragedy of the 
commons”:

“Imagine  a common pasture feeding a hundred 
sheep. Ten villagers each pasture ten sheep on it. 
Every villager, however, cares only about his own 
sheep. He does not see the pasture as a whole. The 
only thing he does know is how much easier his 
life would be if he could have at least one sheep 
more. And the pasture is so large! One more sheep 
cannot make a difference. He adds one and so does 
each of the ten neighbours. The commons will not 
support a hundred and ten sheep. The sheep will 
overgraze it and will die of starvation. None of the 
farmers wished for it. Each of them had just one 
humble wish – just one more sheep.”

The tragedy of the commons is an unwanted, 
unforeseen consequence of humble wishing. 
The possibility of social coexistence very much 
depends on a detached view ready to consider, 
not only individual wishes, but also the need for 
common welfare. With the detached view absent,  

We will assume that freedom and democracy are an 
essential condition for sustainable development. 
Freedom and democracy must be protected by the 
law, which is shaped and influenced by the moral 
and political values of society.

Freedom is a fundamental value, a human 
right, and a prerequisite for a dignified life. In 
January 1941, the President of the United States, 
Franklin D. Roosevelt, articulated four freedoms 
that Americans profess. These four freedoms are 
as valid today as seventy years ago, when the 
free world was threatened to be enslaved by Nazi 
Germany.

The first is freedom of speech and expression – 
everywhere in the world. The second is freedom 
of every person to worship God in their own way 
– everywhere in the world. The third is freedom 
from want – everywhere in the world. The fourth 
is freedom from fear, so that no country is in a 
position to commit an act of physical aggression 
against any neighbor – anywhere in the world.

In the traditional sense, politics is understood 
as the administration of public affairs.89 Politics is 
an activity through which people create, protect, 
and amend the rules governing their life. In a 
democratic system of government, politics is 
a system of resolving conflicts, applying the 
principle of  “the art of the possible”, and therefore 
a conflict of interest leads to a compromise 
solution  (Heywood, 2004).

The influence of democratic and totalitarian 
systems over the development of society was 
apparent in a divided Europe in the four decades 
following the Second World War.90 A totalitarian 
political system suppressing any criticism and thus 
lacking any feedback simply collapsed.

Thomas Friedman (2000) states: “It  is not an 
accident that every country with a per capita 
income above USD 15,000 is a liberal democracy, 
except Singapore”.

Democratic society has, however, at least two 
permanent internal enemies:
– a tendency to dominate minorities;91

– populism.92

One important formal attribute characterizes 
democracy – when the opposition wins an 
election, the government yields power without 
any problems. If this happens twice in a row, it can 
be called a stabilized democracy.

An interesting comparison exists, likening 
the totalitarian and democratic systems to two 
types of ecosystems, for example, to a cornfield 
and a meadow. Corn grows quickly and provides 
a high return. At the same time, the field needs 
to be constantly supplied with high inputs of 
additional energy (fertilization, application of 
chemical herbicides, etc.). Without these inputs 
and maintenance, the cornfield collapses and 
wastes away, swallowed up by competing plants. 
In contrast, a meadow society seems quite 
ineffective at first sight. Various plant species 

Politics is an activity through which people 
create, protect, and amend the rules 
governing their life. 

A totalitarian political system suppressing 
any criticism and thus lacking any 
feedback simply collapsed.

In the past, a country was headed by a 
“king by the will of God”. The problem was 
how to prevent an enlightened monarch 
from becoming unenlightened under the 
pressure of power, fame, and money.

Democracy is “a rare and temporary 
phenomenon in  human histor y, 
representing above all an attempt at 
accepting personal responsibility for 
common matters”. 
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infobox : participative democracy according to alvin toffler
Alvin Toffler (1980) says: “The institution of representative government (one man one vote) is characteristic for 
the industrial era. It enabled the weak and the poor to call for concessions from the “technicians of power”. It 
was a humanizing turn in history, however elites were not done away with. Elections have become a ritual of the 
consolidation of confidence. Representative government is the equivalent of a factory that produces collective integral 
decisions.94 Civilization in the postindustrial era, however, needs a completely new quality of government (implying 
that a good feudal monarch would be a very bad representative of the industrial era). The weakness  of present-day 
leaders is not in their personal qualities, but a consequence of the disintegration of the institutions on which their 
power depends. In the post-industrial era, not the power of the bulldozer, but the power of the imagination will win 
through”.

Today, governments are divided into departments, into individual ministries. Then they are not able to clarify 
the relationships and mutual connections between departments or create integrated programs. Governments react by 
the further centralization of power. Great acceleration of changes and decisions occurs. The acceleration of changes 
has overtaken the decision-making capacity of our institutions.

Toffler maintains that in addition national unity, the unifying idea of countries, is being lost. Thousands of 
interest groups (from local ones to international ones) appear. The Third Wave (Toffler’s term for the postindustrial 
era) attacks the basic assumption of the political theory of the industrial era – the concept of representative democracy. 
The democracy of the postindustrial era in the 21st century will be characterized by three political principles:
a) The principle of the power of minorities
In the Third Wave the masses and classes (in Marxist understanding) lose their importance. The principle of minority 
starts from increasing variety. It is necessary to find new approaches for the democratization of minorities. Voting 
with the aim of obtaining a majority says nothing about the quality of the opinions of individual people. During an 
election, not only a “yes – no” decision, but also preference, intensity, and the order of choices should be recorded. 
Another variant is that chosen representatives would have 50% of power, the rest would be held by a randomly chosen 
sample of the public. In this way the influence of interest groups and lobbyists would be eliminated. Only when a law 
was created and approved would the classically elected board of representatives work on it.
b) Semi-direct democracy
It is a shift from dependence on representatives to dependence on oneself. (Toffler considers the Paris Commune as 
a direct democracy, and therefore he understands participative democracy as a “semi-direct democracy”.) In the past 
the means of communication were not suitable for this method of governing. Today the means of communication 
enable us to take part directly in decision-making.95 Another possibility is to launch a referendum on a certain issue. 
A decision would rest 75% on parliament, the remaining 25% (or less, according to the strength of public opinion) 
would rest on a national referendum.
c) Division of decision-making
This is a shift of decision-making to where it should be (according to the principle of subsidiarity – the solving of a 
problem at the lowest level possible). Today the system of decision-making is most elaborated at the national level, 
but a state is not able to cope with, for example, multinational corporations. Therefore it is necessary to shift a part 

89	 However,	politics	is	now	no	longer	seen	only	as	municipal	governance	but	has	three	meanings	:	policy;	polity;	politics.
90	 Similarly,	in	Asia	the	development	of	South	Korea	and	North	Korea	could	be	compared.
91	 Even	Aristotle	claimed	that	absolute	democracy	was	tyranny.	An	insightful	observer	of	the	origin	of	the	American	democracy,	Alexis	de	Tocqueville	warned	that	

democracy	could	become	a	cover-up	for	despotism	(tyranny	of	the	majority	over	minorities).	It	is	of	interest	that,	based	on	opinion	polls,	the	three	most	currently	
respected	institutions	in	the	United	States	are	the	Supreme	Court,	the	army,	and	the	Federal	Reserve.	None	of	these	institutions	is	democratic.

92	 The	Slovak	sociologist	Fedor	Gál	put	it	very	directly:	“The	treachery	of	democracy	is	that	ten	aggressive	halfwits	have	as	much	say	at	the	ballot	box	as	ten	
decent	people”.	It	is	well-known	that	Hitler	rose	to	power	democratically.	Similarly,	the	communists	won	a	clear	majority	in	the	1946	democratic	elections	in	
Czechoslovakia.	Of	course	later	the	Nazis	and	communists	made	sure	there	were	no	other	free	and	democratic	elections	held	anymore.

93	 The	Slovak	sociologist	Pavol	Frič	aptly	termed	this	interconnection	of	politicians	and	entrepreneurs	as	a	“corruption	symbiosis	of	the	elites”.
94	 “In	the	United	States	towards	the	end	of	the	1970s,	45,000	pages	of	new	regulations	were	generated	a	year.	Twenty-seven	government	agencies	monitored	5,600	

federal	regulations	that	pertained	to	the	manufacture	of	steel	alone.	This	generated	and	still	generates	immense	bureaucracy.	Legislation	does	not	work;	the	
feeling	of	responsibility	is	vanishing.	More	than	anger,	citizens	are	now	expressing	revulsion	and	contempt	for	the	government.	This	brings	a	danger	of	calling	for	
authoritarian	leadership	that	will	establish	order”,	Alvin	Toffler	writes.

95	 In	the	1980s,	an	“electronic	city	hall”	was	tested	in	the	city	of	Columbus,	with	the	help	of	cable	television,	citizens	could	express	their	opinions	on	issues	directly	
(live)	and	thus	represent	themselves.

a tragedy takes place (Kohák in Nováček, 
Vavroušek, 1993).

Parliamentary (representative) democracy 
prevents a monopoly of power, which is of 
enormous importance. At the same time, it is not 
completely immune to being potentially abused 

by a manipulated crowd. In addition, power can 
be abused by specialist minorities – professional 
politicians and lobby groups representing petty 
entrepreneurs.93 One of the possible methods of 
risk elimination is participative democracy.

Voting with the aim of obtaining a 
majority says nothing about the quality 
of the opinions of individual people.

Parliamentary democracy prevents a 
monopoly of power. At the same time, 
it is not completely immune to being 
potentially abused by a manipulated 
crowd.
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of decision-making power, not only downwards (to regions and the citizen), but also upwards, to supranational 
groupings and global organizations, supported by groups of non-governmental organizations.

The behavior of institutions in the future may be changeable, depending on circumstances. For instance, an 
army may in peace-time be democratic and participatory but in war-time or a state of emergency highly organized 
and authoritarian. Institutions could have a greater “repertoire” of organizational structures and roles.

For an increase in the importance of participatory democracy there are many preconditions today in comparison 
with the past: developed communication systems, good education, and material affluence (in developed countries), 
but to change something, energy alone is not enough, we need also visions and a goal to aim at.

A Synthesis or Symbiosis of the Traditional 
Schools of Political Thought?
In their book “Natural Capitalism”, Hawken, Lovins 
and Lovins (2003) discuss the possibility of a 
synthesis of three elementary schools of political 
thought: conservative (“the Blues”), socialist (“the 
Reds”), and environmental (“the Greens”):

“The Blues” represent the advocates of the free 
market. They look ahead towards a future based 
on technological optimism and the power of 
economics. Their approach is deeply rooted in a 
conventional economy. 

“The Reds” represent various forms of socialism. 
While “the Blues” focus on the promise of growth 
and technology, “the Reds” concentrate on their 
drawbacks, trying to discern their fundamental 
causes. They see work – an aspect of human 
capital – as the fundamental source of wealth; 
its exploitation lays the basis for injustice, 
impoverishment, illiteracy, and the resulting social 
problems.

“The Greens” view the world primarily through 
the concept of the ecosystem, focusing on 
plundering, damages, pollution, and population 
growth. They concentrate on the carrying capacity 
of the ecosystems.

The authors of “Natural Capitalism”, however, 
suggest there is another group of people, “the 
Whites”, with no traditional political representation: 
“the Whites” are synthesizers who do not 
completely reject any of the above approaches 
nor fully agree with any of them. They prefer the 
middle way of integration, reforming, respect, and 
trust. They reject any ideology, be they based on 
market, social class, or nature. ...  This resembles the 
Taoist wisdom professing that good rulers make 
their subordinates feel as if they were the source 
of their own success.

I am not certain whether such a synthesis of 
the schools of political thought is desirable. It 
resembles “the end of history” (end of ideologies) 
of Francis Fukuyama from 1992. It is positive, 
though, that Hawken and the Lovins do not 
succumb to the right-left view of the world but 
single out a third point – the environmental school 
of political thought. The right wing legitimately 
defends the interests of entrepreneurs, focusing on 
competitiveness, performance, and the resulting 
generation of wealth and profit. The left wing 
legitimately defends the interests of employees 
and other unprivileged groups of people, 
highlighting solidarity. However, this right versus 
left distribution of political powers is unstable 

as it lacks the “third leg of a stool” on which one 
could sit down without worrying about falling 
off. The third leg is the environmental dimension, 
defending the interests of those who cannot raise 
their voice on principle – nature and the future 
human generations that will also need natural 
resources and a preserved environment for a 
decent life.

Let us develop the idea of Paul Hawken and the 
Lovins a bit further and consider five traditional 
schools of political thought:
a) Liberal school. Above all, it represents respect 

for human freedom and rights. Freedom 
and human rights, nevertheless, need to 
be balanced by responsibility to our fellow 
humans and nature; because otherwise it is a 
disfigured freedom, the “freedom of slaves” to 
destroy and plunder.

b) Christian-Democratic school. The Creator 
bestowed freedom upon us but we are 
responsible to the Creator for our fellow 
humans and the the whole of creation. By 
accepting this responsibility, we commit 
ourselves to respecting life and the whole of 
nature.

c) Social-Democratic (socialist) school. The key 
concept is solidarity with our fellow humans, 
especially the oppressed and otherwise 
handicapped. This solidarity should include 
also future generations and nature (other 
living beings).

d) Conservative school. There are permanent 
and well-established values, which should be 
supported and protected.96

e) Environmental school. Above all, it highlights 
concern for the environment and quality of life.

These schools of political thought could be linked 
by promoting sustainable development. Each 
of the above five schools emphasizes a different 
dimension of sustainable development, whether 
it is an emphasis on freedom, respect, solidarity, 
prosperity, tradition, or the environment. Their 
synthesis (in the sense of integration) is not 
necessary or desirable; what is desirable is their 
symbiosis. That does not exclude competitiveness; 
however, this should not be in the form of a 
political “struggle for survival”, with the winner 
taking all and the others losing.

As mentioned above, democracy in the hands 
of a crowd can turn into a dangerous weapon. 
To avoid this, the authority of the law must be 
respected: 

Good rulers make their subordinates feel 
as if they were the source of their own 
success.

People no longer tolerate the theatre  
of politics, just as Protestants no longer 
tolerated the theatre of religion. A truthful 
politics is desired, just as in the past one 
yearned for a truthful religion.

Pierre	Bourdieu
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The law is a system of behavior rules enforced 
by government.97 High quality legal regulations 
are a prerequisite for sustainable development.98 
It is not easy to outline the precise shape of a 
legal code based on the principles of sustainable 
development. We can proceed from the following, 
well-established facts.

The law is one of the fundamental instruments 
of ecopolitics used when establishing the 
relations of sustainable development. It needs to 
be understood as a form of defining new values 
arising from the gradual comprehension of the 
importance of nature, the environment, and 
natural resources for the existence of people, 
human society, and culture.

The law of the environment (and sustainable 
development) should emphasize observation 
of the precautionary principle, preservation of 
biological diversity, preservation of the values of 
the environment and natural resources, preference 
for sustainable development over short-term 
special interests, participation of the public in 
environmental issues, responsibility of countries, 
and prevention of harm to other nations and the 
Earth as a whole.

It is beyond any doubt that in environmental 
protection and sustainable development 
(similarly to, for example, the education and the 
health systems), the state must clearly guarantee 
the state of natural resources, the environment, 
and the basic values of nature. When protecting 
the environment and natural resources we can 
anticipate an increase in conflicts between the 
traditional understanding of property rights and 
the postulates of sustainable development. The 
classical legal definition of ownership as unlimited 
control over property is no longer valid in modern 
society. Ownership is to be used for the benefit 
of a broader whole and not serve the exclusive 
interests of the owner. In this context, a theory of 
the “ecological function” of ownership will need to 
be developed. The Constitution should explicitly 
affirm that no one is a sovereign ruler over the 
natural resources they own. Property rights must 
be executed so as not to endanger or damage the 
environment and natural resources. This applies 
in particular when it involves the protection of 
“life-giving” systems such as wetlands, forest 
ecosystems, arable land, etc. (Kružíková and 
Mezřický in: Nováček, Mederly et al., 1996).

In order to meet the condition of governmental 
enforcement of adherence to law, the state must 
be functional.

The state is a human institution that goes 
back ten thousand years. It originated in farming 
communities in old Mesopotamia and China. The 
European-type modern state has a history of four 
or five centuries (Fukuyama, 2004).

According to the well-known definition by Max 
Weber (1946), the state is “a  human community 
that claims the monopoly of the legitimate use of 
physical force within a given territory”.

As indicated by Francis Fukuyama, the art 
of state-building will be a key part of the art of 
governing, just as the ability to deploy military 
force is crucial to the maintenance of world 
peace.99

Generally speaking, a functional state must 
feature the following institutions:
a) Political institutions (political parties, 

parliament, government, justice system, army, 
police);

b) Administrative institutions (national audit 
office, bank register, companies register, 
statistical office providing credible information 
about the state of society);

c) Economic institutions (legal and natural 
persons, banks, stock exchange, auditors, 
etc.);100

d) Autonomous institutions (medical association, 
bar association, etc.);

e) Institutions of civil society101, or non-
governmental and non-profit organizations 
(churches, voluntary organizations, etc.).

The real estate recording authority (part of the 
administrative institutions) and the managed real 
estate record are of special importance. If there 
is no real-estate record or a poorly performing 
one, there are no reliable ownership records and 
property cannot be traded. Václav Žák, former 
Deputy Chairman of the Czech National Council 
(from 1990 to 1992) says: “A society unable to 
define and protect property rights can never be 
affluent”.102

Unless the above institutions behave 
transparently, it is almost certain they are infected 
with the most dangerous contagious disease 
eating the state from within – corruption. With 
corruption there is no culprit and no victim, unlike 
with other crimes. Both are guilty, the corrupting 

96	 One	example	is	the	family.	The	freedom	to	live	with	a	partner	of	the	opposite	or	same	sex	(registered	partnership)	must	be	respected.	However,	the	basic	unit	of	
society,	its	oldest	“institution”,	is	the	family,	a	natural	environment	for	having	and	raising	children.

97	 Standards	stipulating	rights	and	obligations	compose	substantive	law.	Standards	stipulating	the	procedures	for	enforcing	the	law	form	procedural	law.
98	 According	to	Eva	Kružíková	and	Jiří	Hlaváček	(in	Mezřický,	2005),	the	legal	system	is	often	very	chaotic	and	has	gaps;	laws	from	various	departments	mingle,	the	

boundary	between	public	and	private	law	is	disappearing,	it	is	not	very	efficient,	etc.	In	order	to	clarify	the	increasing	number	of	regulations	in	the	EU	countries,	
complex	laws	–	environmental	law	codes	–	are	being	adopted	in	the	area	of	the	environment.

99	 The	capacity	to	govern	is	investigated	by,	among	others,	the	Israeli	political	scientist	Yehezkel	Dror	(1994)	in	a	report	to	the	Club	of	Rome	entitled	“The	Capacity	to	
Govern”.

100	 Functional	economic	institutions	are	one	aspect;	another	condition	vital	for	prosperity	are	the	rules	that	govern	these	institutions	and	society.	Thomas	Friedman	
(1999)	lists	the	following	“golden	rules”	for	economic	prosperity:		the	private	sector	is	the	primary	engine	of	growth;	low	inflation;	price	stability;	a	shrinking	state	
bureaucracy;	a	balanced	budget;	low	tariffs	on	imports;	removing	restrictions	on	foreign	investment;	eliminating	quotas	and	domestic	monopolies;	increasing	
exports;	privatizing	state	owned	industries	and	utilities;	deregulating	capital	markets;	a	convertible	currency;	opening	markets	to	foreign	ownership	and	
investment;	deregulating	the	economy	to	promote	as	much	competition	as	possible;	eliminating	government	corruption	and	subsidies;	opening	the	banking	and	
telecommunication	systems	to	private	ownership	and	competition;	and	allowing	citizens	to	choose	from	an	array	of	competing	pension	options,	including	foreign	
run	pension	funds.

101	 For	instance,	Somalia	is	a	classical	example	of	the	importance	of	civil	society.	It	fell	apart	because	there	was	no	civil	society,	people	identified	only	with	tribal	
relationships.

102	 We	can	state	that	the	inability	to	define	and	protect	property	rights	is	one	of	the	key	factors	behind	the	persistent	misery	in	developing	countries.

The people should fight for their law as for 
their city walls. 

Heracleitos

The classical legal definition of ownership 
as unlimited control over property is no 
longer valid in modern society.

The art of state-building will be a key part 
of the art of governing, just as the ability 
to deploy military force is crucial to the 
maintenance of world peace.

A society unable to define and protect 
property rights can never be affluent.
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and the corrupted, and that is why corruption is so 
difficult to uncover. Globally it causes losses of up 
to US $1,000 billion per year (Glenn, Gordon, 2007); 

4.6 Components of sustainable 
development in energetics, transport,  
and urban planning

4.6.1 energetics 

but above all it destroys valuable social capital – 
the trust between institutions and citizens.103

Whether we develop sustainably or not depends 
primarily on our ability to acquire energy. Non-
renewable resources of fossil fuels will sooner or 
later be exhausted and we will be forced to find an 
alternative. Two directions are being considered – 
an improved and more effective use of renewable 
resources and the use of nuclear energy without 
the long-term burden of spent nuclear fuel.

Renewable resources derive energy from solar 
radiation. A visionary project that could serve 
as an alternative to the diminishing fossil fuels, 
DESERTEC (www.desertec.org) is an idea linked 
to the Club of Rome and its former President, 
the Prince of Jordan and a renowned intellectual, 
Hassan bin Talal. It contemplates building 
thousands of hundred-megawatt solar power 
plants in a desert zone stretching from Saudi 
Arabia up to Morocco. The energy that falls on 
the deserts on Earth in the form of solar radiation 
within a mere six hours equals the global energy 
consumption for an entire year!

Fields of mirrors concentrating solar radiation 
would be erected on the Arabian peninsula and 
the Sahara, heating water up to boiling point. 
Steam would power turbines, which would 
generate electrical energy. The energy would 
travel to energy-hungry Europe either through a 
cable laid across the Mediterranean or with the 
help of hydrogen.104 

Technologically the project is feasible and it 
would be full of advantages. Europe would gain 
a renewable, sustainable resource of energy. The 
countries of the Near East and North Africa could 
get a substitute for the oil and natural gas that has 
earned them enormous profits over half a century. 
There is, however, a problem with finances. The 
DESERTEC project is estimated to cost about EUR 
400 billion, a major part of which would have to 
be invested by the European Union. This is unlikely 
in the near future due to the chronic political 
instability in Arab countries.105

Using deserts to acquire energy from the Sun, 
nonetheless, is probable. For example, there has 
been a solar power plant with an output of 10 MW 
running in the Mojave Desert in the United States 
since 1982. In the Nevada Desert, solar power 
plants with a total output of 1,000 MW are being 
built, equivalent to one of the blocks of the Czech 
Temelín nuclear power plant.

We have enough energy coming from the Sun 
to cover the needs of seven to ten billion people 
consuming energy at the level of developed 
countries. Every hour, the solar radiation falling on 
Earth could meet the yearly energy consumption 
of the whole of humankind.

The efficiency of present-day cells transforming 
light into electric energy is very low – about 15%. 
This is because semiconductor cells can use only 
an extremely small part of the light spectrum. 
In contrast, most land plants are two or three 
times more efficient in transforming solar energy. 
Seaweeds living deep in the sea (in darkness) 
are even better off, making use of up to 97% of 
the energy of falling photons. If we managed to 
synthetically simulate the processes taking place 
in plants, cheap, clean, and “inexhaustible” energy 
could come true.106

Chloroplasts in plant cells are the oldest “solar” 
cells. Using solar energy, water and carbon dioxide 
are transformed here into organic substances and 
oxygen. As yet, the simulation of these processes 
is beyond us, but advances made in biochemistry 
and nanotechnology raise the hope that one day 
we could manufacture chloroplasts. So far the focus 
is on the molecules of organic pigments, which 
function as antennae in chloroplasts – they detect 
light in a broad range of wavelengths. If these 
structures could be manufactured and integrated 
in the current semiconducting photovoltaic 
panels, the efficiency of transforming light into 
electric energy could multiply.  Pigmented 
structures would not pass the acquired electrons 
to glucose production as is the case in plants. 
Instead, they would add them to those generated 
in a semiconductor by the part of the spectrum the 
semiconductor is sensitive to. This would increase 
the efficiency of solar panels to values comparable 
to real leaves – 30 to 40 percent.107 It would be a 
resource safe for the environment, successfully 
imitating the process of photosynthesis, which 
has been happening on Earth for over two billion 
years.

Another attractive method of using the Sun’s 
energy is to build solar power plants in orbit. The 
idea first emerged in sci-fi literature in the first half 
of the 20th century.  In 1968, American scientist 
Peter Glazer provided this idea with a clearer 
outline: a large solar power satellite system with a 

The energy that falls on the deserts on 
Earth in the form of solar radiation within 
a mere six hours equals the global energy 
consumption for an entire year.

We have enough energy coming from the 
Sun to cover the needs of seven to ten 
billion people consuming energy at the 
level of developed countries.

Chloroplasts in plant cells are the oldest 
“solar” cells. Using solar energy, water and 
carbon dioxide are transformed here into 
organic substances and oxygen. 
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total surface area of 50 km2 would collect energy, 
sending it to Earth in the form of microwave 
radiation. The radiation would be collected by a 
receiving antenna and subsequently converted 
into electricity.

In May 2007, a workshop was held in the USA at 
the Massachusetts Institute of Technology (MIT), 
concluding with a recommendation for the US 
government to invest US $10 billion in the next 
ten years into the development of a small “test” 
satellite, which could produce and send to Earth 
10 megawatts of energy. If successful, the pilot 
project could attract private investors.

Today, space-based solar power projects are 
examined mainly by Japanese experts, in particular 
at Kobe and Tokyo universities. Japan suffers from 
a great lack of energy resources and depends on 
import from abroad. Space-based solar power 
plants could change this. Optimistic estimates 
believe the first such devices could start operating 
sometime around 2025 to 2030, although the year 
2050 may be more realistic. A space-based power 
plant would fly in geostationary orbit in order to 
always “hang” above one point of the equator so 
that it could transmit microwaves to a receiving 
antenna on Earth. With the exception of a few 
hours per day for a few days around the equinox, 
solar beams would fall constantly on a power 
plant in geostationary orbit (day and night do not 
alternate here as they do on Earth).

Eva Vlčková (2008) lists several obstacles 
standing in the way of the project, with the impact 
of microwave radiation on the environment and 
human health being the most serious of all. The 
air would absorb some of the microwaves and 
become heated, which would change the local 

climate. The microwave radiation would be a 
million times stronger than that of military radars 
locating intercontinental ballistic missiles.108 As the 
receiving antenna is proposed to be 100 km2 large, 
uninhabited parts of Earth (e.g. deserts) or the sea 
(as the Japanese envisage) are being considered. 

A power plant would weigh thousands of tons. 
Not even the strongest carrier rockets can take 
much more than 100 tons into low Earth orbit and 
their capacity into the farther out geostationary 
orbit (38,500 km above the equator) is only 20 
tons. In addition, the project is economically 
unacceptable now. A “space elevator” mentioned 
later in the text could solve the problem. Still, the 
financial costs would be enormous, likely beyond 
the individual possibilities of even the wealthiest 
countries.

In the future we may be able, not only to make 
use of the energy of solar radiation, but also  
simulate the nuclear fusion that occurs in the 
Sun, releasing incredible amounts of energy. It is 
a nuclear reaction which is not based on nuclear 
fission (as is the case of present nuclear power 
plants) but on nuclear fusion.

In nuclear fusion, the nuclei of hydrogen atoms 
join together to form helium, while releasing an 
enormous volume of energy.109 A thermonuclear 
reactor always contains only a minute amount of 
fuel in a plasma state at a high temperature over 
100 million degrees Celsius.110 When the plasma 
cools down, the reaction immediately stops. 
Thanks to that, a thermonuclear power plant 
cannot explode.111

Following decades of research, it seems that the 
use of thermonuclear fusion could become reality 
in the near future. The first thermonuclear reactor 

103	 Hawken,	Lovins	and	Lovins	(2003)	note	that	in	Washington,	D.C.	there	are	60,000	lawyers	and	90,000	lobbyists,	who	spend	US	$100	million	a	month	in	direct	
lobbying	expenses.	Lobbying	does	not	equal	corruption,	but	the	boundary	between	these	two	activities	tends	to	be	unclear	even	in	the	most	advanced	countries.

104	 Electricity	would	be	used	to	break	water	down	into	hydrogen	and	oxygen.	A	pipeline	would	transport	the	hydrogen	to	various	destinations	in	Europe.	Here	the	
hydrogen	would	react	with	oxygen,	producing	water	and	releasing	energy.

105	 Not	everyone	is	keen	on	the	DESERTEC	project.	For	example,	the	solar	energy	expert	and	German	MP	Hermann	Scheer	considers	the	project	a	chimera	due	to	the	
political	instability	of	the	Near	East	and	North	Africa.	Moreover,	he	is	of	the	view	that	the	project’s	cost	is	underestimated	and	the	expected	output	overestimated.

106	 Bacteria	might	prove	even	more	promising	than	seaweed.	American	geneticist	John	Craig	Venter	states	that	the	majority	of	bacteria	living	near	the	ocean’s	surface	
acquire	energy	directly	from	sunlight	–	without	photosynthesis.	The	organisms	have	photoreceptors	very	similar	to	human	visual	pigments.	In	bacteria,	the	
produced	electrical	signals	(in	humans,	these	are	sent	to	the	brain,	creating	information	about	the	outside	world)	provide	energy	directly	for	the	cells.

	 With	his	team,	John	Craig	Venter	is	trying	to	create	a	bacterium	able	to	synthetically	produce	ethanol	or	another	similar	biofuel	that	could	be	poured	into	cars’	
tanks.	If	they	succeed,	a	substantial	advantage	would	lie	in	the	decentralization	of	the	resource,	eliminating	the	necessity	to	transport	fuel	for	long	distances.

	 If	there	were,	e.g.,	a	million	bio-refineries,	each	one	would	have	to	produce	17,000	liters	every	day	to	replace	the	oil	and	diesel	we	consume.	Each	one	of	
these	mini-refineries	would	be	the	size	of	a	grain	silo	and	be	built	where	the	demand	is.	This	could	help	in	particular	developing	countries	lacking	an	energy	
infrastructure	(including	a	distribution	infrastructure).	It	is	similar	to	fixed	telephone	lines	and	cell	phones,	which	have	penetrated	basically	everywhere.

	 John	Craig	Venter	believes	that	we	are	shifting	to	a	new	phase	of	evolution	where	we	will	be	able	to	design	not	only	new	biofuels,	but	thanks	to	“environmental	
genomics”	also	industrial	substances,	food	and	medicines	by	directly	engineering	and	building	chromosomes	based	on	digital	information	from	reading	the	
genetic	code.	(Interview	with	J.	C.	Venter	adapted	from	Global	Viewpoint,	December	18,	2007).

	 In	May	2010	John	Craig	Venter’s	team	made	a	landmark	step	forward.	It	successfully	assembled	DNA	from	one	million	genes,	replacing	the	original	DNA	in	the	
bacterium’s	cell	with	this	new	genetic	information.	These	synthetic	bacteria	could	be	used	in	the	future	e.g.	for	the	production	of	hydrogen	to	power	vehicles	or	for	
decomposition	of	various	polluting	(e.g.	oil)	substances.

107	 Standard	coal	or	nuclear	power	plants,	too,	record	similar	transformation	efficiency.
108	 The	US	Army	was	supposed	to	build	one	of	these	radars	in	the	Czech	Republic	(in	the	Brdy	hills),	and	it	was	hard	to	believe	what	an	acute	political	topic	the	issue	

was	made	into.
109	 Josef	Matyáš	(2006)	points	out	the	fundamental	distinction	between	controlled	thermonuclear	fusion	in	power	plants	and	the	thermonuclear	explosion	of	

a	hydrogen	bomb.	Although	both	cases	involve	identical	nuclear	reactions,	the	difference	can	be	likened	to	the	regular	running	of	a	car’s	gas	engine	and	the	
explosion	of	a	gas	station.

110	 Plasma	is	a	mix	of	split	nuclei	and	electrons,	or	rather	an	ionized	gas	composed	of	ions	and	electrons	produced	by	separating	electrons	from	the	electron	envelope	
of	gas	atoms.	Plasma	is	considered	the	fourth	state	of	matter.

111	 In	contrast,	a	hydrogen	bomb	is	exploded	by	igniting	lithium	and	deuterium,	an	isotope	of	hydrogen.	A	fuse	composed	of	a	classical	fission	bomb	from	uranium	
or	plutonium	is	used.	The	explosion	produces	a	high	temperature	and	an	immense	flow	of	neutrons,	which	leads	to	the	explosion	of	a	secondary,	thermonuclear	
bomb.

Another attractive method of using the 
Sun’s energy is to build solar power plants 
in orbit. A large solar power satellite 
system with a total surface area of 50 km2 
would collect energy, sending it to Earth 
in the form of microwave radiation. The 
radiation would be collected by a receiving 
antenna and subsequently converted into 
electricity.
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ever is being built in the south of France, designed 
to release for several minutes more energy than 
it receives.

In 2006,  an international  consor tium 
was established to build the International 
Thermonuclear Experimental Reactor (ITER). 
It should launch approximately in 2015, with 
thermonuclear fusion becoming commercial 
around 2050 (Matyáš, 2006). In ITER, the atomic 
nuclei of hydrogen isotopes will fuse112 (unlike in 
nuclear power plants, where a neutron causes the 
uranium and plutonium nuclei to split). Thus, the 
reactor will leave no radioactive waste or chemical 
pollutants. A reaction will produce a helium 
nucleus and neutron, releasing an enormous 
amount of energy. In his article, Josef Matyáš says 
that 10 grams of deuterium and 15 grams of tritium 
would supply the life-time energy consumption of 
one person living in an industrial country. Using 
thermonuclear fusion, the deuterium contained 
in one liter of plain water can generate as much 
energy as 300 liters of petrol.

The United States and Great Britain are carrying 
out nuclear fusion experiments using machines 

called tokamak.113 A tokamak is a giant transformer 
with a hermetic round tunnel. An electrical current 
travels through the transformer’s primary circuit, 
inducing electromotive voltage in the secondary 
circuit. In a gas composed of deuterium and tritium 
an explosion takes place and the gas ionizes. An 
induced current heats it to approximately 100 
million degrees Celsius. A magnetic field maintains 
the plasma in the middle of the tunnel preventing 
it from touching the wall.

So far, scientists have managed to fuse the 
deuterium and tritium nuclei only for a very short 
time, and the energy consumption exceeded 
the energy generated during the fusion.114 The 
experimental reactor currently under construction 
in the south of France will then focus on the three 
main problems that prevent the wider use of 
thermonuclear fusion: how to keep the plasma in 
a state and temperature over 100 million degrees 
Celsius, under high pressure, and for long enough 
for the reaction to ignite and generate enough 
energy (Matyáš, 2006). If they succeed, humankind 
will probably acquire a basically inexhaustible, 
ecological, and safe source of energy.

4.6.2 transport

A thermonuclear reactor always contains 
only a minute amount of fuel in a plasma 
state at a high temperature over 100 
million degrees Celsius.

Using thermonuclear fusion, the 
deuterium contained in one liter of plain 
water can generate as much energy as 300 
liters of petrol.

We, at least us living in industrialized countries, 
travel like no other generation before us. The 
automobile in particular gives us the feeling of 
freedom of movement. When in past centuries 
a Central European citizen decided to travel to 
Spain to the pilgrimage destination of Santiago 
de Compostela, it was a matter of three or four 
months. Today, you can cover the distance by car 
in two days, but it is not a pilgrimage any more. 

It is not only the wealthiest people and political 
or business elites who cross continents by airplane.
Coach class is affordable to basically anyone, even 
college students who usually do not have money 
to spare.

This all can and probably will change in our 
lifetime. Above all, although we are slowly running 
out of oil, we have not discovered anything to 
replace it with yet. Another problem is the impact 
on the environment, whether caused by road, 
air, sea, or pipe (oil and gas pipelines) transport. 
Last but not least, more and more people, and 
not just from developed countries, want to travel, 
especially by car and airplane.

Nowadays, 80% of families in the USA have two 
or more cars; in North America and Europe there 
is one car for every two to three people. What will 
prevent China, India, Brazil, Indonesia, and other 
industrializing countries from striving for a similar 
status?

Similarly to energy, if there is hope for a 
sustainable and at the same time quality mode 
of transport, our chance is mainly in our own 
imagination, creativity, and determination to find 
daring and unusual solutions.

Let us begin with a small example of how to 
link the possibility of energy procurement to 
automobile transport, or rather roads. These 

occupy an increasingly large share of the Earth’s 
surface. Black asphalt absorbs large quantities 
of solar radiation, functioning as a thermal 
accumulator. This decreases the life of roads. 
Therefore, a method of flexible tubes filled with 
running water under the road surface is being 
tested in the Netherlands. In summer, the heat 
is drained into an underground reservoir and in 
winter the accumulated thermal energy warms 
the road, preventing it from frost. In the village 
of Avenhorn in the north of the Netherlands, a 
four-storey residential building is heated using 
this system. For the time being it is more of a 
rarity unable to save the Dutch energy industry. 
However, in tropical and subtropical regions the 
energy gains could be interesting; dozens of 
square kilometers of dark asphalt could be used 
as “solar panels”.

If we reach peak oil soon, oil prices are bound 
to soar. Furthermore, the environmental problems 
caused by oil combustion should also be reflected 
in oil prices. That is why, for instance, in March 
2009, the Swedish government introduced 
the key points of a climate and energy law 
envisioning that, by 2030, it will have a vehicle 
fleet running on energy obtained from non-fossil 
fuels, from renewable resources. This is probably 
the most ambitious goal in the world in the area 
of automobile transport. Large investments 
will create new job opportunities, a fact highly 
welcome at a time of financial crisis.115 

Israel, too, wants to limit its dependence on oil, 
having one extra cogent argument – the country’s 
security as its relations with the neighboring Arabic 
oil exporters are not likely to become good in the 
near future.116 The country is, therefore, planning 
the gradual electrification of transport and a 

80% of families in the USA have two or 
more cars. What will prevent China, India, 
Brazil, Indonesia, and other industrializing 
countries from striving for a similar status?
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change from combustion engine cars to electric 
ones. Up to half a million recharging points and 
battery-exchange stations are to be built around 
Israel. By 2011 the global market should see the 
arrival of electric cars with a range of about 160 
km per charge.117 The electrification of the Israeli 
car network is estimated to cost approximately  
US $1 billion. There are now two million cars in Israel. 
If they were to be transformed into electric cars, 
they would require two thousand megawatt hours 
of energy per year. This power is to be provided 
by solar power plants located probably in the 
Negev desert. The investment cost is estimated at  
US $5 billion.

Justifying this ambitious plan, Israeli President 
Shimon Peres said: “The two greatest problems 
today are oil  and terror. Oil is the greatest polluter 
and the great financier of terror. By contrast, the 
sun is permanent, democratic, friendly, and it does 
not pollute”.

Shimon Peres believes that the electrification of 
Israeli automobile transport would cut the import 
of oil by half.

Automobile as well as air transport over longer 
distances can be replaced by the much more 
economical and ecological rail transport. The TGV 
French express train can reach up to 568 kph on 
the Paris-to-Strasbourg line. The Japanese Maglev 
train with German technology has reached 581 
kph. It runs on a magnetic cushion. The Japanese 
Shinkansen can travel at a speed of 400 kph. 

112	 In	terms	of	technology,	the	most	feasible	is	a	reaction	during	which	a	deuterium	nucleus	fuses	with	a	tritium	nucleus;	both	are	heavy	isotopes	of	hydrogen.
113	 Tokamak	is	an	internationally	used	Russian	acronym	of		“toroidal	chamber	with	magnetic	coils”.
114	 At	high	temperature	and	pressure,	plasma	in	the	form	of	turbulences	tries	to	escape	and	cool	down	against	the	reactor	walls.
115	 Facts	taken	from	the	Czech	News	Agency,	March	13,	2009.
116	 Today,	Israel	imports	three	quarters	of	its	oil	from	the	Caspian	Sea	area	(from	Russia	and	Azerbaijan),	as	well	as	from	Norway,	Angola,	and	Mexico.
117	 For	shorter	distances,	individuals	can	travel	by	electric	bicycles	running	on	already	existing	batteries	used,	e.g.,	in	laptops.	While	a	car	weighs	about	one	ton,	a	

bicycle	is	approximately	fifty	times	lighter.	The	battery	can	be	installed	in	the	bicycle	frame	and	can	be	recharged	when	the	bicycle	is	stopped.	It	can	be	plugged	
in	a	socket	(at	home,	work).	The	battery	can	also	be	recharged	when	cycling	down	a	hill	and	when	braking.	The	cyclist	pedals	as	if	on	a	standard	bicycle	but	the	
effort	invested	in	pedaling	is	minimal	thanks	to	the	additional	energy	source;	cycling	is	thus	very	easy.	

Photo 108: Pilgrimage destination of Santiago 
de Compostela (source:	the	author)

Photo 109: Japanese Shinkansen (source:	
the	author)	

Swedish government introduced the 
key points of a climate and energy law 
envisioning that, by 2030, it will have a 
vehicle fleet running on energy obtained 
from non-fossil fuels, from renewable 
resources. 
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For years now it has been commuting between 
Japanese cities at a standard speed of 300 kph. 

With such speed parameters it is feasible for 
rail transport, for example in Europe, to more or 
less replace air transport. An airplane is, let us say, 
twice as fast as the above trains but if we add the 
journey from the city centre to the airport and 
back, plus the check-in time, the chief advantage 
of air transport – the speed – is obliterated.

One day, rail transport together with sea 
transport118 could constitute a more ecological and 
less expensive alternative even to intercontinental 
air transport. A few decades ago, many would not 
believe that France and Great Britain would be 
linked by an undersea tunnel. Today it is reality. 
Not so long ago, hardly anyone believed that the 
Chinese would implement the very ambitious 
and also politically and ecologically controversial 
project of a railroad connecting Beijing with Lhasa 
in Tibet. In July 2006 it commenced operation.119

Furthermore, the Chinese are planning to build 
in the next ten years a network of high-speed 
railroads connected to the Asian and European 
corridors. The first route would go through 
Mongolia and Russia to Western Europe and 
Great Britain. The second route is to run through 
the countries of Central Asia to Pakistan, Iran, 
Turkey, and up to Germany. The third corridor will 
lead to Vietnam, India, Burma, Thailand, Malaysia, 
and Singapore. The trains are to travel at over 300 
kph and rival air transport. For example, an aircraft 
covers the distance between Beijing and London 
(8,100 kilometers) in 10 hours – a train should do 
so in 48 hours.

Hitherto unimplemented, there is a project for 
a railroad connecting the Asian and American 
continents. An underground tunnel would lead 
under the Bering Strait from Chukchi Peninsula, 
Russia, to the western coast of Alaska. This project 
was discussed already more than a century ago 
during the rule of Tsar Nicholas II, who eventually 
sold Alaska (then a Russian territory) to the 
Americans. The construction costs are today 
estimated at US $65 billion.120 The tunnel would 
be 110 km long (compare with the 50 km long 
Channel Tunnel) and would carry cars and trains. 
Theoretically, trains could run from London to 
Washington.

This connection would undoubtedly contribute 
to the economic development of the vast Siberian 
areas and link the business centers of Southeastern 
Asia with Canada and the United States. Rough 
estimates show the tunnel construction would 
take 20 years and the project would start paying 
off about 30 years after it commences operation. 
However, the world and both global powers are 
now not favorably inclined to this daring vision.

Just as Europe and Asia could be connected 
with America, it is technically feasible to connect 
Europe with Africa. The Strait of Gibraltar between 
Spain and Morocco is only 14 km wide. The current 

unstable political and security situation in North 
Africa and the dismal economic outlook of Sub-
Saharan Africa make the realization of a direct rail 
and automobile connection perhaps even less 
practicable than that of a tunnel under the Bering 
Strait.

Still, we should not abandon the idea of rail 
transport ever becoming an alternative to air 
transport. Although the railroad is slower, it is 
more energy-efficient and environment-friendlier. 
If people from the present industrializing countries 
discover the charm of mass travel as happened 
in the second half of the 20th century in the 
developed countries, the only chance of handling 
this onslaught would lie, in my opinion, in rail 
transport.

Disregarding the current security risks, imagine 
a college student in Prague with not much money 
but enough time and a desire to visit India. He or 
she could go by airplane flying 10,000 meters 
above sea level and reach Delhi or Mumbai 
within a few hours. It is nevertheless expensive 
and basically he or she would not be able to see 
anything on the way. Or the student could travel 
for less by train and depending on his or her wish 
see a big part of Turkey, Iran, and Pakistan. Seeing 
the world at a slower rate does not have to be a 
disadvantage at all.

However, people of the 21st century will even 
want to travel into space, because what appears 
out of reach is the most tempting. In July 2009 
the visionary billionaire Richard Branson started 
building the first commercial spaceport in New 
Mexico, USA. It should be ready for operation 
within 18 months. Branson’s company Virgin 
Galactic plans to launch regular flights by the end 
of 2011. For US $200,000 interested parties can 
spend 90 seconds 110 km above the ground. Two 
hundred “space tourists” have already paid for the 
flight, while further tens of thousands of people 
have registered.

Despite the above it seems improbable that 
space flights in classical spaceships would ever 
become a mass phenomenon. The financial and 
energy demands as well as the ecological burden 
are too high. It is, none the less, possible but not 
certain that people will be able to travel into 
space in a different way and, in comparison to 
the present methods, at almost zero cost. Thanks 
to the progress in nanotechnologies, a “space 
elevator” is being considered more and more. The 
space elevator could become the most efficient 
and environment-friendly method of mass human 
and material transport into orbit. 

The basic principle of the elevator is very simple. 
A satellite is placed in geostationary orbit at an 
elevation of 36,000 km above the equator, with 
two cables running from it: one to the surface of 
the Earth and the other in the opposite direction 
towards a sufficiently massive counter-weight that 
will be holding the entire system stretched with 

The two greatest problems today are oil  
and terror. Oil is the greatest polluter and 
the great financier of terror. By contrast, 
the sun is permanent, democratic, 
friendly, and it does not pollute”.

Just as Europe and Asia could be connected 
with America, it is technically feasible to 
connect Europe with Africa.
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centrifugal force. Passenger and freight cabins will 
travel on the cable to the satellite without having 
to reach very high speeds, which the current 
spaceships need to overcome Earth’s gravity 
(Novák, 2005).

For a long time this method of orbital transport 
seemed a utopia as there was no material available 
strong enough to carry the weight of such a long 
cable. However, in 1985, Harold W. Krot, Richard E. 
Smalley, and Robert C. Curl discovered fullerenes 
– molecules composed of 60 and more carbon 
atoms arranged into closed spherical shapes. In 
1991 Sumio Iijima discovered derived cylindrical 
structures – carbon nanotubes. These have at least 
ten times higher tensile strength than any other 
known material.

For a long time, scientists could not create 
nanotubes more than only a few millimeters 
long. It was only in 2004 that research teams from 
the Los Alamos National Laboratory and Duke 
University managed to produce a 4 cm long single-
walled carbon nanotube. As Jan Novák mentions 
in the above cited article , it is possible that we will 
not have to wait until the nanotube is extended 
from millimeters to hundreds of kilometers. 
Present-day cables are not made from only one 
piece either. Likewise, pieces of nanotubes can be 
woven into a longer cable, especially thanks to the 
fact that nanotubes feature interatomic bonding 
forces. The final strength of a rope woven from 
carbon nanotubes that are only a few centimeters 
long could be very close to the parameters of a one 
piece tube. The tubes should be strong enough for 
the needs of a space elevator.121

“A diamond is said to be the “hardest substance 
in the world” because of the strength of the 
carbon bonds that make it up, but a diamond 

118	 In	January	2008,	the	Beluga	SkySails	ship	sailed	out	of	the	German	port	of	Bremerhaven,	fusing	nautical	traditions	with	modern	technologies.	It	has	a	160	
m2	large	computer-controlled	sail.	The	sail	automatically	finds	the	optimum	position	and	is	“released”	(similarly	to	a	child’s	kite)	up	to	200	meters	above	the	
ship	where	there	are	more	stable	and	stronger	winds	as	the	air	flow	does	not	break	up	against	the	sea.	The	fuel	consumption	is	15–25%	lower	than	standard	
consumption	(Lidové	noviny,	23	January,	Věda	(2008)).	It	is	possible	that	the	seas	and	oceans	will	once	again	be	plowed	by	sailing	ships,	but	this	time	they	will	be	
using	the	technologies	of	the	21st	century.	In	addition,	the	sailing	ships	could	have	reinforced	sails	covered	with	photovoltaic	cells,	which	could	produce	energy	to	
run	the	propeller.	Fuel	savings	could	be	even	greater,	50–90%	according	to	the	Solar	Sailor	Company.	As	this	technology	has	not	been	tested	on	big	ships	yet,	it	is	
only	a	very	general	estimate	(Carroll,	2010).

119	 The	project	cost	US	$4.2	billion,	while	employing	20,000	workers.	The	newly	built	railroad	is	1,142	km	long,	of	which	nearly	1,000	km	are	at	an	elevation	of	4,000	
and	more	meters	(the	railroad’s	highest	point	is	5,072	meters	above	sea	level).	The	whole	journey	from	Beijing	to	Lhasa	is	4,561	km	long	and	the	train	covers	it	in	
48	hours.	Highly	experienced	in	building	mountain	railroads,	Swiss	engineers	had	said	prior	to	construction	that	such	a	project	could	not	be	realized	in	the	extreme	
Himalayan	conditions.

	 The	Tibetans	have	been	rightfully	worried	that	the	railroad	would	bring	a	lot	of	tourists	and	mainly	an	influx	of	ethnic	Chinese	(this	“demographic	aggression”	could	
bring	up	to	20	million	of	the	Chinese	within	one	decade).	Also,	ecologists	are	worried	that	global	warming	could	melt	the	permafrost	and	disturb	the	railroad’s	
stability	(Facts	taken	from	the	Czech	News	Agency,	July	1,	2006).	

120	 When	compared	to	the	annual	global	military	expenditure	of	US	$1,400	billion,	the	amount	is	far	from	staggering.
121	 The	cable	must	be	able	to	carry	about	100	gigapascals	in	order	to	carry	itself	and	a	loaded	cabin.
122	 This	will	probably	not	be	so	easy.	In	2006	Nicola	Pugno	from	the	Polytechnic	University	of	Turin	pointed	out	a	possible	problem	–	small	defects	in	the	nanotubes’	

structure.	If	a	single	carbon	atom	is	missing	from	its	place,	the	strength	drops	by	up	to	30%.	Measurements	of	high	quality	nanotubes	found	them	to	be	missing	
one	carbon	atom	out	of	every	1012	bonds.	That	is	about	one	defect	over	4	micrometers.	With	a	required	cable	length	of	36,000	km,	several	defects	could	
accumulate	at	one	spot.	Pugno	maintains	that	with	the	technologies	available	today,	a	space	elevator	cannot	be	built	(Vainert,	2006).

is not a single molecule”, says Michael Laine, 
director of the private company LiftPort, which 
plans to construct and operate a space elevator 
allegedly by the end of the 2020s.122 LiftPort’s idea 
is as follows: the space elevator should be placed 
in the equatorial Pacific. Every day, several cabins 
powered by energy from solar panels would travel 
to a space station set in geostationary orbit using 
a cable made from carbon nanotubes. At first, it 
would be a one-way journey. Within three days, 
seven cabins would be able to transport 13 tons 
of freight into space and then they would return. 
Later, the operation would run in both directions; 
unlike the existing space missions, the project’s 
rate of return would be quite fast and investments 
(or a large part of them) could be acquired on a 
private commercial basis.

The space elevator project faces a number 
of obstacles and unsolved problems, including 
material  wear and tear, the effect of the weather, 
micrometeorites, static electricity, and space 
radiation. Therefore, sufficient attention must 
be paid to prevention as well as to the possible 
consequences of potential accidents.

However, as the renowned writer Victor Hugo 
said: “Nothing is as powerful as an idea whose time 
has come”. LiftPort experts recall the construction 
of skyscrapers at the beginning of the 20th century. 
When a serious lack of space in the centers of great 
US cities called for high rise buildings, nothing 
stopped architects and financiers, not even human 
casualties during the construction. Humankind 
today needs cheap travel into space for its further 
development. 

Thanks to the progress in 
nanotechnologies, a “space elevator” is 
being considered more and more. 

A diamond is said to be the “hardest 
substance in the world” because of the 
strength of the carbon bonds that make it 
up, but a diamond is not a single molecule.
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4.6.3 urban planning, sustainable Cities
London has introduced a toll in the city center to 

reduce automobile traffic. Curitiba (over 1 million 
inhabitants), a city in Brazil, is sometimes called 
the “Mecca of urban planners”. For a megapolis of 
a developing world its city center has an unusual 
amount of greenery and pedestrian zones.  In 
addition, Curitiba pioneered the promising “bus 
rapid transit system“, consisting of special lanes 
solely for buses or trolleybuses. Passengers can 
then travel quickly and quite conveniently; and 
the construction costs are lower than in the case 
of a subway system.

Mexico City has an ambitious plan to build 
roof gardens on a large number of buildings, 
introducing extensive pedestrian zones, and 
making parents send their children to school by 
school bus instead of by car.

For a sustainable and quality urban life, transport 
is a key aspect. That is why even the famous New 
York decided to take an unusual measure. The city 
has established a pedestrian zone in its very center, 
on Times Square, where 350 thousand people now 
pass every day.  The City Hall ordered vehicles out 
of Broadway, justifying its action by the fact that 
prior to the ban, although there were 4.5 times 
as many people as vehicles on Times Square, 
only a tenth of the space had been allocated for 
pedestrians.

The citizens of Vauban, a suburb of Freiburg, 
Germany, took the concept even further. Street 
parking and driving are basically prohibited there, 
as are private garages next to buildings. It is not 
forbidden to own a car but the locals must park 
it in a designated area on the edge of the town. 
Thanks to that, 70% families in Vauban live car-
free and 57% of families that wished to move to 
the suburb therefore sold their cars. This town has 
five and half thousand inhabitants; stores, schools, 
bank branches, and other necessary services are 
distributed within walking distances. For larger 
shopping, family outings, and so on, the majority 
of citizens use the local Car-Sharing Club (Jirková, 
2009).

When visiting Prague and making my way 
through the streets crowded with cars that are 
often impudently parked on the sidewalk, I try 
to imagine how much more peaceful and tourist-
friendly the center of one of the most beautiful 
European cities would be without cars. Instead 
of “rattletraps”, the space could be filled with 
dozens of coffee shops with terraces, playgrounds, 
greenery, tourist attractions, etc. The omnipresent 
noise and smell of combustion engines would 
disappear, too.

Surprisingly enough, the most daring visions 
of “sustainable cities” come from two countries 
classified as developing. Only the future will show 
what will come of the daring plans but the very 
intention is noteworthy.

Photo 110: Lombard Street, the steepest street 
in San Francisco	(source:	the	author)

Although urban zones cover not more than 3 to 
4% of the land, half of the global population lives 
in them. Based on estimates of the United Nations 
Population Division, in 2030 the population will hit 
8.1 billion, of which 4.9 billion people will live in 
cities. The rapid urban growth will continue mainly 
in developing countries. By 2040, the number of 
the inhabitants of Asian and African cities will 
double. In China alone, another 600 million people 
will move from the country to cities by 2050.

One billion people live in urban slums.123 Nearly 
every sixth inhabitant of the Earth has to live on the 
steep slopes of unstable hillsides, on river banks 
threatened with floods, or on urban sidewalks and 
dumpsites. These people are constantly threatened 
by a polluted environment, crime, and the danger 
of forced mass eviction.

Urban migration also brings problems for rural 
areas as it divides families and drains the workforce 
from agriculture. Mostly old and very young 
people stay in poor rural areas.124 

In short, it seems there are too many people 
on Earth and highly populated settlements will 
simply continue growing. This could lead to 
serious problems and perhaps even to the end 
of our civilization, which has occurred repeatedly 
throughout history. 

Cities have existed since the Neolithic Age and 
will do so even in the future. We must, therefore, 
find ways of living a sustainable urban life of 
the highest quality possible. San Francisco in 
California wants to become a “solar city”; it aimed 
at having ten thousand solar panels installed by 
2010 . The city plans to make public transport 
so advantageous that at least half of the citizens 
would use it.

In China alone, another 600 million people 
will move from the country to cities by 
2050.

The City Hall ordered vehicles out of 
Broadway, justifying its action by the fact 
that prior to the ban, although there were 
4.5 times as many people as vehicles on 
Times Square, only a tenth of the space 
had been allocated for pedestrians.
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Masdar
Seventeen kilometers from the capital of the 
United Arab Emirates, Abu Dhabi, in spring 2008, 
the construction of the first “sustainable city” 
in the world, Masdar, was launched. By 2015, 
about 50,000 people should live there on an area 
covering 6.5 km2. Thirty percent of the area will 
be transformed into apartments, 24% into an 
economic zone, and the rest is to be dedicated 
to services, transport, cultural institutions, and 
a university. Masdar is supposed to be a city 
free of carbon emissions, with energy sourced 
predominantly from solar panels. Thanks to 
modern and economical technologies, the energy 
consumption should be 60% lower than in a 
standard city of a similar size. The construction 
of Masdar is estimated to cost US $22 billion. It is 
a large sum of money but due to the profit the 
United Arab Emirates make from oil the amount 
is feasible.

Masdar will be a city free of internal combustion 
engine vehicles; only electric cars will be allowed. 
Five and a half meters above the streets a network 
of pedestrian zones will be built.

As Masdar stands in a desert area with very high 
summer temperatures and steep air-conditioning 
costs, it will follow the example of ancient Arab 
cities. There will be no wide avenues but narrow 
alleys usually shaded by the roofs of houses. The 
buildings will be a maximum of three or four 
stories high. The walls will be thin, covered with 
a thin metal film reflecting heat and preventing 
it from absorbing into the walls.  The city will 
be surrounded with bands of solar panels, wind 
power plants, and companies producing biomass 
electric power.

Dongtan 

Dongtan, near Shanghai, China, should form a 
conglomerate of three interconnected cities that 
will be gradually built. Each will have residential 
buildings, shopping, financial, and recreation 
centers. Dongtan will be a man-made floating 
island,125 connected to Shanghai by a bridge and 
a tunnel. No vehicles powered by petrol or diesel 

engine will be allowed on the island. Not one 
place is to be more than seven minutes walk from 
public transport. In 2012 it is expected to have 
80,000 inhabitants and by 2050, the year of the 
construction’s completion, Dongtan should have 
30 km2 accommodating 500,000 inhabitants.

Dongtan, too, plans to have 66% lower energy 
consumption than standard cities and to produce 
all necessary energy emission-free, from renewable 
resources. Over 60% of the island area is to be 
covered by parks, greenery, and farms which will 
grow food for the city’s population.126

Preparing a “handbook” for urban sustainable 
development is impossible as it always depends 
on historical evolution, natural and cultural 
conditions, etc. However, hundreds of cities 
are participating in creating sustainable cities 
through the Local Agenda 21 programs, Healthy 
City initiatives, and so on. This spontaneous 
development at the communal level, where very 
specific issues need to be solved, can gradually 
crystallize into a generally shared idea of a realistic 
vision of urban sustainable development in the 21st 

century.

123	 Living	in	a	slum	means	having	only	a	temporary	shelter	in	an	overcrowded	area	with	polluted	water	and	poor	sanitary	conditions.	One	has	no	rights	as	an	owner	
or	tenant	concerning	one’s	dwelling.

124	 Facts	taken	from	National	Geographic,	special	Czech	edition	“Puls	Země”,	January	2008,	p.	20.
125	 Contemplations	of	floating	cities	are	increasingly	realistic	due	to	the	expected	sea	level	rise	caused	by	global	climate	change.
126	 The	Masdar	and	Dongtan	facts	taken	from	the	magazine	“100+1	zajímavostí”,	5/2009,	p.	6–8.
127	 There	is	a	permanent	threat	that	the	consumer	will	be	pressurized	by	the	producer’s	interests	and	as	a	result	demand	will	depend	on	supply	(which	is	naturally	

more	advantageous	for	the	producer).	Jan	Švankmajer	(2001)	says:	“Civilization	needs	a	mass	culture	because	its	purpose	is	to	entertain	masses	of	people	from	
the	time	they	leave	the	factory	until	they	return.	A	consumption-based	society	needs	reliable	and	effective	advertising...	Should	advertising	fail	and	people	cease	
consuming	products	that	are	completely	useless	for	life,	the	economy	would	break	down,	dragging	the	entire	contemporary	civilization	along	with	it.”

Photo 111: A pedestrian zone in Curitiba 
(source:	the	author)

4.7 Change in the patterns of Consumption 
and production
Sustainable development may be investigated, 
not only from the perspective of production 
(energy, agriculture, industry, etc.), but also 
from the perspective of the consumer and 
consumption. In a market economy, supply 

depends on demand and the consumer influences 
the producer’s behavior.127 The following data 
in this chapter draw on the “Framework of 
Programmes on Sustainable Consumption and 
Production 2005–2015” (Government Council for 
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Sustainable Development of the Czech Republic, 
Working Group for Sustainable Production and 
Consumption, 2005).

The change in consumption patterns should 
lead from material to post-material consumption 
based on investment into knowledge, support 
for innovations, and above all on the gradual 
decoupling of the growth of quality of life from 
the environmental burden.

The concept of “sustainable consumption” 
includes, not only the consumption of products 
and commercial services, natural resources, 
energy, and water, but also the “consumption” 
of land, information, education, public services, 
funds, or the provision of other qualities of social 
and individual life (security, leisure, etc.).

According to Ondřej  Velek (personal 
communication), we can generally consume:
1. Time.128

2. Space.
3. Resources.
4. Food.
5. Energy.
6. Mobility (traveling).129

7. Information.
Consumption is understood as the satisfaction 
of needs and expectations. It is the driving force 
of production growth, service provision, and 
innovations in society. Various special-interest 
groups deliberately encourage consumers to 
have new expectations and new desires for a 
higher consumption of products and services. 
At the same time, the growing centralization and 
complexity of economic systems limit consumers’ 
freedom of choice and thus also their chances of 
limiting the negative impact on quality of life.

The first problem of sustainable consumption 
and production is the social need to negotiate 
the shared value criteria of the quality of life and 

the methods of accomplishing them. Sustainable 
consumption should reflect the need to satisfy the 
following needs:
– Sufficient material resources;
– Support of health (both physical and mental);
– Security (personal, occupational, within the 

community);
– Social and cultural needs.
The second problem of sustainable patterns of 
consumption and production is the low (or zero) 
appreciation of the Earth’s ecosystems, in other 
words, an insufficient knowledge of the limits 
(carrying capacity) of the environment and the 
benefits the ecosystems provide society with and 
upon which it depends.

The third problem is the main cause of the 
present untenable patterns of consumption and 
production – growth (“to be is to grow”) and 
competitive (“the winner takes it all”) behavior 
on the global markets and the transporting of 
environmental and social costs into other parts 
of the world (especially into poor developing 
countries).

The general framework of programs of 
sustainable consumption and production is based 
on the principles of sustainable development, such 
as the principle of respect for human, natural, and 
cultural values, the principle of intergenerational 
responsibility, etc. The Working Group for 
Sustainable Production and Consumption of the 
Government Council for Sustainable Development 
posits that, in addition, we can identify the 
following specific principles applicable when 
testing the sustainability of consumption and 
production patterns within individual strategies 
and programs:
– The principle of  not exceeding the 

environmental limits of economic growth 
(influence on the components of the 
environment within the limits of their 
regeneration, the preservation of biological 
diversity).

– The principle of preference for the intensive 
development of society over extensive 
development (orientation towards the quality 
of life instead of the quantitative indicators of 
the standard of living).

– The principle of decoupling the growth 
of quality of life and economic growth in 
particular from environmental degradation.

– The principle of a holistic approach (life cycle 
thinking – minimization of the influence of 
products and services in the context of the 
whole consumption and production system, 
with due regard to individual stages of the life 
cycle of products and services).

– The principle of preferring hazard management 
(preventing hazards) over hazard minimization 
by means of subsequent remedy. 

– The principle of hazard substitution (wherever 
technically possible and economically viable, 
products and activities harmful to the 
environment should be replaced by products 
and activities that are less harmful or not 
harmful at all). This principle also involves the 

strawberries
8,772 km
California

broccoli
8,780 km
Guatemala

blueberries
21,462 km
New Zealand

beef
18,835 km
Australia

potatoes 
2,447 km
Italy

beans
9,532 km
Thailand

carrots
9,620 km
Republic of 
South Africa

Fig. 77: Examples of foods imported into Great 
Britain (adapted	from	WorldWatch	Institute,	
2004)

The first  problem of sustainable 
consumption and production is the social 
need to negotiate the shared value criteria 
of the quality of life and the methods of 
accomplishing them.

The general framework of programs of 
sustainable consumption and production 
is based on the principles of sustainable 
development.
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principle of preferring renewable resources 
over non-renewable resources. 

– The principle of reducing the material 
and energy demands of production and 
consumption systems (“dematerialization” 
of production, supply of services instead of 
products, closing the loop of material flows, 
energy recovery).

– The proximity principle – preferring local 
delivery of services and products and the 
minimization of transport and a decrease in 
its impact.

– The polluter pays principle (increase in 
targeting the internalization of external costs, 
sometimes transferred from the producer to 
the entire society or the individual consumer).

– The pr inciple  of  ex tended pol luter 
responsibility (facilitates closing the product’s 
cycle, i.e. its decomposition and recycling or 
disposal).

The following tools can be employed when 
promoting and implementing sustainable 
consumption and production:
– Programming tools (strategies, policies, 

concepts, programs, plans).
– Normative tools (obligations, limits, standards, 

prohibitions, directions).
– Economic tools (taxes, fees, penalties, 

subsidies) – these are crucial for changes in 
consumption and production and should not 
allow non-systemic exemptions (e.g. no tax on 
aviation fuel).

– Organizational tools (arrangement of relations 
between entities).

128	 It	is	estimated	that	at	the	onset	of	the	Industrial	Revolution,	people	in	factories	worked	up	to	4,000	hours	per	year.	Today	people	living	in	the	original	fifteen	EU	
countries	work	on	average	1,600	hours	per	year,	while	in	the	United	States	2,000	hours	per	year.	

129	 Different	types	of	transport	leave	the	following	ecological	footprint	(see	Chapter	4.8	on	sustainable	development	indicators)	expressed	in	m2/1,000	passenger	
kilometers:	automobile	590,	aircraft	500,	bus	430,	train	210,	bicycle	20,	walking	0.

130	 GDP	is	composed	of	consumption	(private	and	governmental),	investments,	and	net	export	(i.e.	the	difference	between	exports	and	imports).	Gross	national	
product	(GNP)	is	a	similar	indicator,	measuring	the	value	of	goods	and	services	produced	by	the	residents	of	a	country,	whether	physically	located	domestically	or	
abroad.	Therefore,	GNP	consists	of	GDP	minus	the	income	of	foreigners	(e.g.	export	of	foreign	investors’	gains)	plus	the	income	of	the	residents	of	a	country	living	
abroad.

– Information tools (gathering, processing, and 
transferring information) are a prerequisite for 
the functioning not only of numerous other 
tools (normative, economic, organizational)  
but also the processes of education and 
awareness raising.

– Institutional tools (functions of public 
administration institutions in the areas of 
market supervision, safety, and the limitation 
of risks).

– Voluntary tools (they represent a set of 
initiatives of “above-standard self-regulation” 
of  producers,  retai lers,  inst itut ions, 
confederations of municipalities, etc.; the 
programs of local Agenda 21 are a voluntary 
instrument of municipalities and regions).

Hardly anybody realizes what huge quantities 
of resources are required to cover our everyday 
needs. For example, a toothbrush is made from 
1.5 kg of raw materials, while a mobile phone 
uses as much as 75 kg. The weight of the final 
products is negligible. A chip microprocessor, 
used for example in computers, weighs about 0.09 
grams, while approximately 20 kg of raw materials 
are necessary for its production. With bigger 
products, the exploitation of resources increases 
dramatically. One car weighing approximately 
1 ton generates 25 tons of waste before its first 
use, which is associated mainly with obtaining 
the necessary raw materials and manufacturing 
semi-finished products. The production of a single 
computer requires 240 kg of fossil fuel, 22 kg of 
various chemicals, and about 1,500 liters of water.  

     

One car weighing approximately 1 ton 
generates 25 tons of waste before its first 
use.

4.8 indicators of sustainable development 
We must prevent sustainable development from 
being just a vague concept and therefore an 
instrument to measure whether we are striving 
towards sustainable development or not, whether 
the situation is improving or deteriorating is 
needed.

Today the most widely used indicator of 
economic prosperity is gross domestic product 
(GDP). It is often incorrectly interpreted as an 
indicator of quality of life (the higher the GDP, the 
higher the quality of life).

Gross domestic product is the total monetary 
value of goods and services generated within 
a particular period (usually one year) in a 
particular country.130 GDP is the indicator of the 
state’s economic performance. For international 
comparisons GDP per capita is most commonly 
used.

If, however, GDP is considered to be the main 
indicator of prosperity, advance, and quality of 
life, it is a misleading indicator as GDP does not 
cover the services people conduct outside the 
official market (e.g. housework) and neither does 
it include illegal production (e.g. unreported 
earnings, the gray economy, prostitution, 
organized crime). What is even more serious is 
that GDP does not cover environmental damage 
or long-lasting damage caused by the use of 
non-renewable resources. When, for instance, 
we burn lignite, producing sulfur oxide with its 
adverse impact on the population’s health, it 
does not appear negatively in GDP calculation. 
On the contrary, when we are forced to spend 
more money on treatment as a consequence of 
deteriorated health, it is reflected in GDP positively, 
as growth. When an oil tanker is wrecked on the 

We  m u s t  p r e v e n t  s u s t a i n a b l e 
development from being just a vague 
concept and therefore an instrument to 
measure whether we are striving towards 
sustainable development or not is needed.

If GDP is considered to be the main 
indicator of prosperity, advance, and 
quality of life, it is a misleading indicator.
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coast and the oil contaminates dozens or hundreds 
of kilometers of beach, the damage does not show 
negatively in GDP calculation. On the contrary, the 
cost of cleaning up the coast is projected in an 
increase in GDP.

As a result, many economists have long been 
cooperating with experts from other areas in 
designing an alternative indicator capable of 
better capturing the development of society and 
not just economic performance in the narrow 
sense.

Index of Sustainable Economic Welfare (ISEW)
I am of the view that one of the best attempts at 
drafting an alternative GDP indicator is the work 
of the former World Bank economist, Herman 
Daly, and the theologian, John Cobb, who in 
1989 published an Index of Sustainable Economic 
Welfare (ISEW) in their book “For the Common 
Good”.

The Index of Sustainable Economic Welfare 
is an aggregated indicator based on personal 
consumption adapted with respect to factors 
related to social welfare and the quality of the 
environment.

When calculating the ISEW for the United States 
and Great Britain131 for the years 1950 to 1990, it 
showed that “sustainable economic welfare per 
capita grew only slightly (by three percent), while 
GDP grew by 130%”.

When GDP is on the rise, it does not necessarily 
mean the quality of our life is improving. 
Health, individual happiness, the quality of the 
environment, personal and collective security – this 
all, according to the authors of ISEW, contributes to 
the overall quality of life and cannot be registered 
by standard economic statistics. Neither are the 
highly uneven distribution of income132 and the 
value of housework included.

We can conclude that the growing income of 
inhabitants is increasingly swallowed up by the 
coverage of environmental and social costs, a fact 
strongly evident especially since the second half 
of the 1970s.

The ISEW methodology, therefore, aimed 
at evaluating the relative performance of the 
economy in time by taking quality of life into 
consideration. Similarly to GDP, the index is 
based on measuring personal consumption in 
the economy. There are, nevertheless, a number 
of differences from the conventional measuring 
method, for instance:
– Estimates of the long-term consequences of a 

damaged environment are included;
– Changes in income distribution (reflecting the 

fact that a dollar in the pocket means more to 
the poor than to the rich) are included;

– The value of housework is also included so that 
these non-monetary gains are reflected in the 
economy.

The long-term costs of environmental damage are 
composed mainly of:
– Cost of air, water, and noise pollution;
– Cost of lost farmland;
– Cost of lost wetlands;
– Cost of ozone depletion;
– Drawing of non-renewable resources.
The results clearly show that GDP growth in 
the United States and Great Britain does not 
correspond with a growth in the standard of living 
or the quality of life. This is caused by “externalities”, 
above all by growing environmental and social 
costs, including the growing impact of exhausted 
resources and long-term environmental damage.

Today, twenty years later, we can say that ISEW 
as an alternative indicator of GDP failed to win 
recognition, even though methodologically it was 
of great benefit. This might have been due to the 
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Growing income of inhabitants is 
increasingly swallowed up by the coverage 
of environmental and social costs.
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complexity of its calculation or to the conservative 
attitude of economists, who form the mainstream 
of economic thinking.

However, another indicator has become 
successful, being regularly evaluated and 
published by the United Nations Development 
Programme (UNDP) since 1990. Its strength 
most likely lies in its simplicity. It is the Human 
Development Index.

Human Development Index (HDI)
UNDP proceeded from the conviction that for a 
high quality of life at all levels, the following are of 
utmost importance:
– Chance for a long and healthy life;
– Access to knowledge;
– Access to resources necessary for a dignified 

life.
Therefore, HDI is based on four indicators reflecting 
the rate of satisfaction of the elementary human 
needs:
– Life expectancy;133

– Gross domestic product at purchasing power 
parity (PPP);134

– Literacy;135

– Gross enrollment ratio.136

131	 The	calculation	for	Great	Britain	was	carried	out	by	T.	Jackson,	N.	Marks,	J.	
Ralls	and	S.	Strymme	(1997).

132	 The	value	of,	let	us	say,	a	hundred	US	dollars	makes	a	relatively	big	
difference	for	a	person	with	a	monthly	income	of	USD	1,000	compared	
with	a	person	with	a	monthly	income	of	USD	20,000.

133	 Life	expectancy	at	birth,	or	longevity,	expresses	the	age	a	newborn	baby	
would	live	to	if	the	prevalent	mortality	rate	remained	the	same	for	the	
entire	duration	of	its	life.

134	 GDP	at	PPP	takes	into	account	different	price	levels	in	different	countries.
135	 The	literacy	rate	of	a	population	indicates	the	percentage	of	people	over	

the	age	of	15	who	can	read	with	understanding	and	write	a	simple	
statement	related	to	everyday	life.

136	 The	gross	enrollment	rate	is	a	combined	recalculation	of	enrollment	at	
primary,	secondary,	and	tertiary	schools.

Photo 112: United Nations Headquarters in 
New York	(source:	the	author)

Education is expressed by two indicators out of 
four, which emphasizes the importance of this 
indicator.

The Human Development Index is expressed 
on a relative scale 0 to 1, the higher the value 
the higher the accomplished level of human 
development.

Comparison of countries by GDP and HDI offers 
interesting interpretations. For instance, even 
today former socialist countries reach a higher 
rank based on HDI than on GDP thanks to their 
emphasis on literacy, education, and basic medical 
care available to all. Of non-socialist countries, 
Costa Rica achieves a significantly higher HDI than 
GDP.

On the other hand, countries exporting oil, the 
Near East in particular, have significantly lower 
HDI values than GDP. Their unfavorable HDI is 
probably caused by the unequal position of 
women, which is manifested in lower literacy and 
big social differences (a highly uneven distribution 
of wealth). 

Since the 1990s, a large number of international 
institutions and academic institutions have been 
monitoring and evaluating the indicators of quality 
of life and of human development sustainability. 
For example, each year the World Bank publishes 

Former socialist countries reach a higher 
rank based on HDI than on GDP thanks to 
their emphasis on literacy, education, and 
basic medical care available to all.
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World Development Indicators. The UN monitors 
Millennium Development Goals Indicators. The UN 
Environment Programme (UNEP) has its own set of 
indicators called Global Environmental Outlook. 
The World Resources Institute publishes a list of 
World Resources, the World Health Organization 
publishes the database Health for All, the Food and 
Agriculture Organization (FAO) has the statistics 
database FAOSTAT, the Organization for Economic 
Co-operation and Development (OECD) publishes 
an elementary set of OECD Environmental 
Indicators, which form part of the OECD Factbook, 
etc.

Thanks to that, extensive sets of indicators have 
been formed and although they generate a lot of 
information about individual areas of development, 
they are insufficiently integrated and thus fail to 
provide a simple, overall, and comprehensible 
view of the quality and sustainability of life. For this 
reason it is advisable to draft complex indicators 
– indexes that would aggregate information from 
many partial input indicators. With only one figure 
the indexes facilitate a relative comparison of the 
progress countries (or regions or municipalities) 
have achieved in a given area. Apart from the 
aforementioned HDI, the best-known alternative 
indicators include the Index of Freedom drafted 
by the NGO Freedom House, the Corruption 
Perceptions Index compiled by Amnesty 
International, or the Global Competitiveness Index 
prepared for the World Economic Forum in Davos.

Let us now focus on indicators and subsequently 
on indexes directly related to sustainable 
development (whether as a whole or as related 
to its environmental, economic or social aspects).

Sustainable Development Indicators within the 
UN
At present, the best-known set of sustainable 
development indicators is the indicators monitored 
by the UN Division for Sustainable Development 
(UN DSD).137 Since 1995 DSD has been developing 
an indicator program with the participation of 
many international organizations – UNEP, UNDP, 
World Bank, OECD, WHO, IUCN, WRI, and others). 
The outcome was a proposal of 134 indicators 
in four groups – social (41 proposed indicators), 
economic (23 indicators), environmental (55 
indicators), and institutional (15 indicators). 

Between 1997 and 1999 the test phase of 
the collection and evaluation of the proposed 
indicators in 22 selected countries took place. 
It was established that a number of data were 

unavailable or their interpretations varied 
too much to allow for credible comparison.138 
Therefore, in 2000, a Core Set of 57 indicators 
was proposed. The four dimensions of 
sustainable development were preserved – 
social (18 indicators), economic (14 indicators), 
environmental (19 indicators), and institutional 
(6 indicators). From 2005 to 2007 the indicators 
were revaluated again so that they could be 
applied at national levels with comparable results. 
The four dimensions of sustainable development 
were preserved again, divided into 15 themes 
that are subdivided into a total of 38 subthemes 
(see chart No 8). These are complemented with 
59 core indicators and possibly also with other 
complementary indicators. The total number 
of tentatively proposed indicators is about one 
hundred. (Mederly, 2006, and www.un.org/esa/
sustdev/natinfo/indicators/isd.html).

Sustainable Development Indicators within the 
European Union
Indicators of sustainable development at the 
level of the European Union are part of the 2001 
EU Sustainable Development Strategy (for the 
then 15 member countries) and its revised 2006 
version (for 25 members). The EU Sustainable 
Development Strategy mainly focuses on the 
following topics: climate change, clean energy, 
sustainable transport, sustainable consumption 
and production, conservation and management 
of natural resources, public health, social inclusion, 
demography and migration, and global poverty.

In 2005 the European Commission adopted a 
set of sustainable development indicators, divided 
into 10 themes, 31 subthemes, and 98 concrete 
indicators (http://epp.eurostat.ec.europa.eu/
statistics_explained/index.php/sustainable_
development_indicators_introduced).

The indicators are also part of other European 
documents related to sustainable development. 
In particular, these are the EU 5th and 6th 

Environmental Action Programs and the 2000 
Lisbon Strategy. (Mederly, 2006)

Even the best selection of indicators will not be 
very “user-friendly” and therefore will not become 
an alternative indicator to GDP unless remolded 
into a single aggregated and clear index. Apart 
from the above Index of Sustainable Economic 
Welfare (ISEW) and the Human Development 
Index (HDI) we will now mention other interesting 
approaches to this issue.

Even the best selection of indicators will 
not be very “user-friendly” and therefore 
will not become an alternative indicator 
to GDP unless remolded into a single 
aggregated and clear index. 

Indicators of sustainable development at 
the level of the European Union are part 
of the 2001 EU Sustainable Development 
Strategy and its revised 2006 version.
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Chart No. 8: Themes and subthemes of the UN DSD indicators (2006)

Chart No. 9: Themes and subthemes of the European Commission indicators

137	 This	organization	evolved	from	the	former	UN	Commission	for	Sustainable	Development.
138	 One	of	the	proposed	indicators	was	“biochemical	oxygen	demand	during	5	days”	(BOD5),	which	is	an	excellent	indicator	of	the	organic	pollution	of	water.	However,	

many	countries	fail	to	employ	it,	have	an	insufficient	network	of	sampling	sites,	or	the	time	sequences	of	samplings	are	deficient.

Dashboard of Sustainability
First developed between 2000 and 2001, 

the Dashboard of Sustainability continues the 
indicators of the UN Division for Sustainable 
Development (UN DSD) mentioned above. It is 
composed of four main areas – environmental, 
social, economic, and institutional. The resulting 
index was calculated from 45 indicators (www.
iisd.org/cgsdi/dahboard.asp) and is expressed 
graphically as a “vehicle’s instrument panel”, with 
green representing a satisfactory situation, orange 
a warning, and red a critical situation. It can be 
used to compare countries and monitor relations 
between individual indicators. The dashboard of 

sustainability was assessed for 170 countries of the 
world (for other countries sufficient data could not 
be tracked). The assessment scale ranges from 0 
to 1,000, with 0 indicating the worst ranking 
country and 1,000 the best ranking country for the 
particular indicator. Finland (720 points) scored the 
highest in the overall index, followed by Sweden 
(717 points), Austria (708 points), Switzerland 
(689 points), and Denmark (687 points). The 
lowest positions were taken by Sierra Leone (328 
points), Niger, and Mauretania (both 353 points), 
Afghanistan (370 points), and Guinea-Bissau (409 
points).

The top five were Sweden, Denmark, 
Finland, Norway, and Iceland.

Themes

SOCIAL SPHERE
  1. Equality
  2. Health

  3. Education
  4. Housing
  5. Security
  6. Population

ENVIRONMENTAL SPHERE
  7. Atmosphere
  8. Land and landscape
  9. Oceans, seas, and coasts  
10. Freshwater ecosystems 
11. Biodiversity

ECONOMIC SPHERE
12. Economic structure   
13. Consumption and 
       production patterns 

INSTITUTIONAL SPHERE
14. Institutional framework 

15. Institutional capacity 

Subthemes

Poverty, Gender equality
Nutrition, Mortality, Sanitation infrastructure, Drinking water, Health 
care delivery
Education level, Literacy
Housing conditions
Crime 
Demographic changes

Climate change, Ozone layer depletion, Air quality
Agriculture, Forestry, Desertification, Urbanization,
Coastal zones, Fishing
Water availability, Water quality
Ecosystem diversity, Species diversity

Economic performance, Trade, Finance status
Material consumption, Energy use, Waste generation and 
management, Transportation

Strategic promotion of sustainable development, International 
cooperation
Access to information, Communication infrastructure, Science and 
technology, Disaster preparedness

Themes
  1. Economic development
  2. Poverty and social exclusion
  3. Ageing society

  4. Public health

  5. Climate change and clean energy 
  6. Sustainable production and  
      consumption 
  7. Management of natural resources  
  8. Transport

  9. Good governance
10. Global partnership

Subthemes
Investment, Competitiveness, Employment
Monetary poverty, Access to labor market, Other aspects
Pensions adequacy, Demographic changes, Public finance 
stability
Health protection and lifestyle, Food safety and quality, 
Chemicals management, Health risks due to environmental 
conditions
Climate change, Energy
Eco-efficiency, Consumption patterns, Agriculture, Corporate 
social responsibility
Biodiversity, Marine ecosystems, Freshwater sources, Land use
Transport growth, Transport costs, Social and environmental 
impact of transport
Policy coherence, Public participation 
Globalization of trade, Sustainable development funding, 
Resource management
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The 2006 version of the dashboard of 
sustainabil ity continues the Millennium 
Development Goals, devising a Millennium 
Development Goals Index for 183 countries. The 
top five were Sweden, Denmark, Finland, Norway, 
and Iceland, and the bottom five are Afghanistan, 
Somalia, Niger, Sierra Leone, and the Central 
African Republic (www.esl.jrc.it/envind/dashbrds.
html).

Environmental Sustainability Index (ESI)
The index was developed at Yale University 
(Center for Environmental Law and Policy) and 
Columbia University (Center for International Earth 
Science Information Network). It centers on the 
environmental pillar of sustainable development 
and consists of five themes, 21 subthemes, and 
76 indicators. The five themes are: the situation of 
the environment and its load, human dependency 
on and sensitivity to external influences, social 
capacity, institutional capacity, and participation 
in international cooperation. The assessment scale 
ranges from 0 (the worst position) to 100 (the best 
position).

The countries with the best scores are Finland 
(75.1 points), Norway (73.4 points), Uruguay 
(71.8 points), Sweden (71.7 points), and Iceland 
(70.8 points). The lowest ranking countries are 
North Korea (29.2 points), Taiwan (32.7 points), 
Turkmenistan (33.1 points), Iraq (33.6 points), and 
Uzbekistan (34.4 points) (www.yale.edu/esi).

Environmental Performance Index (EPI)
The EPI is a method of quantifying environmental 
“performance”, of evaluating the condition and 
maintenance of the environment in a given 
country.

The Environmental Performance Index is a direct 
continuation of the Environmental Sustainability 
Index (ESI), which was published between 1999 
and 2005. Similarly to ESI, it was developed at Yale 
University and Colombia University, in cooperation 
with the World Economic Forum and the Joint 
Research Centre of the European Commission.

In 2006 the pilot stage of the EPI testing took 
place and in January 2008 the first official report 
was published (Esty, Levy, Kim, de Sherbinin, 
Srebotnjak and Mara, 2008 and http://epi.yale.
edu).

Chart No. 10: Environmental Performance Index

The EPI is a method of quantifying 
environmental  “per formance”,  of 
evaluating the condition and maintenance 
of the environment in a given country.

Objective Policy category Policy 
subcategory Indicator

Environmental health Environmental burden of disease Environmental burden of disease

Ecosystem vitality

Water (effects on humans)

Air pollution (effects on humans)

Air pollution (effects on 
ecosystems)

Water

Biodiversity and habitat

Productive natural resources

Climate change

Forestry
Fisheries

Agriculture

Adequate sanitation
Drinking water
Indoor air pollution
Urban particulates
Local ozone

Regional ozone
Sulfur dioxide emissions
Water quality index
Water stress
Conservation risk index
Effective conservation
Critical habitat protection
Protected areas
Growing stock
Marine trophic index
Trawling intensity
Irrigation stress
Agricultural subsidies
Intensive cropland
Burnt land area
Pesticide regulation 
Emissions per capita
Emissions per electricity generated
Industrial carbon intensity
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The Index is hierarchically constructed and 
divided into three levels: objectives, policy 
categories, and indicators.

Interpreting the results,  the authors 
conclude that “wealth is a major determinant of 
environmental success”.

The evaluation scale of the Index ranges from 
0 to 100. The higher the number is, the better the 
situation. The top ten countries are: Switzerland, 
Norway, Sweden, Finland, Costa Rica, Austria, New 
Zealand, Latvia, Colombia, and France (www.yeale.
edu/epi).

(Note: In my opinion, the selection of EPI 
indicators is highly questionable and the previous 
Environmental Sustainability Index appeared more 
credible to me. Likewise, the EPI results regarding the 
countries’ ranking are questionable. For instance, 
Colombia ranked ninth and Canada as low as 
twelfth. The Czech Republic ranked a flattering 4th 
at the Pilot 2006 EPI (even though not too long ago 
it was one of the most environmentally damaged 
countries in Europe). However, in the 2008 evaluation 
it did not appear even among the top 30 countries. 
Slovakia (part of former Czechoslovakia) ranked a 
decent 17th.

In addition, I believe the above statement of 
the EPI creators claiming that “wealth is a major 
determinant of environmental success” is simplistic 
and misleading.

Environmental Vulnerability Index (EVI)
The environment forms the basis not only for the 
welfare but for the very existence of the people on 
this planet. The Environmental Vulnerability Index 
was devised jointly by the South Pacific Applied 
Geoscience Commission (SOPAC) and the United 
Nations Environment Program (UNEP). The index 
is intended to complement the existing evaluation 
of economic and social vulnerability.

It aims at providing a rapid and standardized 
method for the evaluation of environmental 
vulnerability in general and at helping to identify 
problems that need solving while promoting 
sustainability in society. Development is always 
a compromise between the three sustainability 
pillars – economic, social, and environmental. For 
this reason it is important to know how vulnerable 
the components of these pillars are. Based on this 
information, measures for increasing the resistance 
of endangered components may be proposed. In 
the case of environmental vulnerability it involves 
mainly an increase in the ecosystems’ resistance.

The ecosystems’ integrity may be threatened by 
both anthropocentric and natural hazards. EVI uses 
50 “smart” indicators to cover the key elements of 
environmental vulnerability. A “smart” indicator 
is an indicator that covers a large number of 
elements affecting the vulnerability in a complex 
interactive system.

It is an approach similar to taking someone’s 
temperature to establish their health. Increased 
temperature indicates a person is ill; but further, 
more detailed examination needs to be carried 
out to find out what precisely is wrong and how 
to treat it.

Some of the important aspects of environmental 
vulnerability have not been evaluated yet because 
the necessary data could not be tracked or 
measurement methods capable of acquiring the 
data have not been developed. Hope for the future 
lies above all in new technological advances of 
Earth remote sensing.

The main themes of the Environmental 
Vulnerability Index are as follows: 
– Climate change
– Biodiversity
– Water
– Agriculture and fisheries
– Human health aspects
– Desertification
– Exposure to natural disasters
(http://www.vulnerabilityindex.net)

State of the Future Index (SOFI)
The State of the Future Index is a statistical 
combination of the values of 28 key indicators 
of the state of society, illustrating whether its 
situation will improve or deteriorate in the future. 
SOFI is based on evaluation (by means of repeated 
questionnaires) carried out by selected experts 
who identify issues and trends conditioning 
future development (with a 10-year outlook). 
In questionnaires, experts assess the weight of 
the indicators and also of events that have not 
happened yet but, if they did, they would have 
a great (positive or negative) impact on society’s 
development.

Based on the available data, SOFI has been 
assessed 20 years in retrospect, which allows the 
credible devising of future trends for roughly the 
next 10 years. In the past twenty years the overall 
SOFI has been improving but in the decade to 
come this positive trend is likely to slow down.

It is necessary to bear in mind that by creating 
one aggregated index, the perception of 
development within individual indicators is lost. 
Even with the overall index improving, one of the 
indicators may record a significant deterioration 
(e.g. an increase in terrorist attacks). Thus it is 
advisable to list not only the final index (which 
can be compiled at the global, national, and local 
level) but also the development of individual 
indicators. Attention must be given to searching 
for the most precise and reliable data possible and 
to identifying their potential changes.

The 28 evaluated indicators can be classified 
into four groups based on how their values have 
developed in the past 20 years and how they are 
likely to develop in the next decade.

1. Indicators that have improved in the past 20 
years and are likely to continue to do so (even if 
at a slower rate) despite the ongoing economic 
recession:
Adult literacy rate, Percentage of secondary school 
enrollment, Countries having or thought to have 
plans for nuclear weapons, GDP per unit of energy 
use, Number of major armed conflicts, Population 
growth, Number of physicians, Number of Internet 
users, Life expectancy at birth, Number of women in 
parliaments.

Wealth is a major determinant of 
environmental success.

Development is always a compromise 
between the three sustainability pillars 
– economic, social, and environmental.

The State of the Future Index is a 
statistical combination of the values of 
28 key indicators of the state of society, 
illustrating whether its situation will 
improve or deteriorate in the future. 
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2. Indicators that have improved in the past 
20 years but the trend may change due to the 
economic recession:
Access to drinking water, Percentage of absolute 
poverty headcount, Research and development 
expenditure, Clean energy availability, Food 
availability, Percentage of population in countries 
that are free, GDP per capita, Number of refugees.

3. Indicators that have deteriorated in the past 
20 years but could improve in the next 10 years:
Percentage of people voting in elections, Percentage 
of forest lands, Prevalence of HIV (age category 15–49 
years old).

4. Indicators that have deteriorated in the past 
20 years and the trend is likely to continue in 
the next 10 years:
Levels  of  corruption,  CO 2 emissions,  The 
unemployment rate, People killed or injured in 
terrorist attacks, Global surface temperature 
anomalies, Total debt service (debt burden) 
(Glenn, Gordon and Florescu, 2009).

Wellbeing of Nations
The “wellbeing of nations” assessment method 
was developed by the NGO the “International 
Union for Conservation of Nature” (IUCN). The 
Wellbeing Index (WI) is assessed based on two 
main components – the Human Wellbeing Index 
(HWI) and the Ecosystem Wellbeing Index (EWI). 
The ratio of human wellbeing and the stress of 
ecosystems are also expressed by the Wellbeing/
Stress Index (WSI). These four indexes combined 
illustrate the sustainability of development from 
the local community level up to the global level.

The human and ecosystem wellbeing are 
jointly and equally expressed by the Barometer 
of Sustainability, which was calculated for 
180 countries. Along with IUCN, the Canadian 
International Development Research Centre (IDRC) 
participated in devising this index.

The Human Wellbeing Index is composed of the 
themes listed below:

Health and population
Life expectancy in good health (1 indicator). 
Stability of family size (1 indicator).

Wealth 
Satisfaction of income, food, safe water, and 
sanitation needs (6 indicators). The size and 
condition of the national economy, including 
inflation, unemployment, and the debt burden (8 
indicators). 

Knowledge and culture
Education (primary, secondary, tertiary) and 
communication – accessibility and reliability of the 
telephone system, Internet access (6 indicators). 
No suitable indicator for culture was defined.

Community 
Freedom and good governance – political 
rights, civil liberties, press freedom, corruption  
(4 indicators). Peacefulness – military expenditure, 
deaths from armed conflicts and terrorism  
(2 indicators). Violent crime rates (4 indicators). 

Equity
Household equity – the difference in income 
share between the richest and poorest fifths of 
the population (1 indicator). Gender equity – 
disparities between males and females in income, 
education, and parliaments (3 indicators).

The Ecosystem Wellbeing Index is composed of 
the themes listed below:

Land 
Conservation of the diversity of natural land 
ecosystems (4 indicators). Maintenance of the 
quality of utilized ecosystems (1 indicator).

Water
River conversion by dams (2 indicators). The water 
quality of drainage basins (17 indicators). Water 
withdrawal as a percentage of the national supply 
from precipitation (1 indicator).
No adequate data available for the coverage of 
marine ecosystems.

Diversity of species and genes.
Conservation of wild species of mammals, 
birds, amphibians, reptiles, and higher plants 
(2 indicators). Variety of domesticated livestock 
breeds (2 indicators).

Resource use
Amount of energy consumed (2 indicators). The 
demands of agriculture, fishing, and timber sectors 
on resources.

Based on this  approach,  sustainable 
development is possible only when both the 
components (the Human Wellbeing Index and 
the Ecosystem Wellbeing Index) are well. The 
evaluation scale ranges from 0 to 100, with 100 
being the maximum sustainability of the country 
(Prescott-Allen, 1999).

A total of 180 countries of the world were 
evaluated (Prescott-Allen, 2001). The best scores 
were Sweden (64.0 points), Finland and Norway 
(62.5 points), Iceland (61.5 points), and Austria 
(61 points). The lowest were Iraq (25 points), Syria 
(26.5 points), Afghanistan (27 points), Uganda 
(27 points), and Saudi Arabia (27 points) (http://
cmsdata.iucn.org/downloads/wonback.pdf ).

Index of Economic Wellbeing
Economic well-being is usually expressed by 
GDP per capita but to a certain extent this is a 
misleading indicator. GDP does not measure 
the overall consumption of the population. For 
example, it does not cover the value of leisure 

The Wellbeing Index is assessed based 
on two main components – the Human 
Wellbeing Index and the Ecosystem 
Wellbeing Index.

Sustainable development is possible only 
when both the components (the Human 
Wellbeing Index and the Ecosystem 
Wellbeing Index) are well.
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and longer life expectancy. Likewise, it ignores 
the inequality of income and thus the possibility of 
sharing in the prosperity of society. Furthermore, 
GDP overlooks the value of wealth accumulation 
(or decrease) for future generations.

In 1998 the Center for the Study of Living 
Standards in Canada devised a methodology 
for the Index of Economic Well-being, which 
comprises the following four domains of economic 
well-being:
a) Consumption per capita – consumption of 

marketed goods and services, government 
services, consumption of goods and services 
produced in household, leisure, changes in life 
expectancy.

b) Net social accumulation of stocks of productive 
resources – accumulation of tangible capital, 
housing stocks, changes in the value of natural 
resources stocks, environmental costs, net 
changes in the level of foreign indebtedness, 
accumulation of human capital, and the stock 
of R&D investment.

c) Income distribution - the intensity of poverty 
(its incidence and depth) and the inequality of 
income.

d) Economic security – security from job loss and 
unemployment, illness, family breakup, and 
poverty in old age.

The Index is composed of 24 indicators 
(individual variables). Many of them need to be 
calculated from multiple background data, which 
are difficult or impossible to obtain in many 
countries. In Canada, all the necessary variables 
are available, but some of them were acquired 
through estimates (e.g. unpaid work). Similarly 
to the situation in other countries, some of the 
United States data were unavailable. International 
comparison is, therefore, problematic.

Over the past thirty years, the above four 
disciplines (or rather the indicators of the 
disciplines) have developed differently in 
Canada. Consumption recorded a steep rise, the 
accumulation of the productive resources stock 
dropped slightly, the uneven distribution of 
income and the poverty rate slightly grew, while 
economic security decreased significantly (http://
www.csls.ca/iwb/oecd.asp).

Living Planet Index (LPI)
The Living Planet Index monitors trends related 
to biological diversity on Earth. The non-
governmental organization the World Wide 
Fund for Nature (WWF) monitors a total of 1,313 
vertebrate species (fish, amphibians, reptiles, birds, 

and mammals) around the world, which it divides 
into terrestrial, marine, and freshwater animals. The 
resulting average of these three groups forms an 
aggregated index.

Although the vertebrates form only a part of 
the known animal species, it is estimated that 
the trends are a true reflection of the overall 
development of biodiversity on Earth and thus 
also of the quality of ecosystems.

Since 1970 the index has dropped by 30%, 
which means that the current rate at which we 
are destroying natural ecosystems has no parallel 
in human history.

Terrestrial ecosystems: the populations of 695 
representative species are monitored. Between 
1970 and 2003 the populations dropped by 31%, 
mainly due to agriculture.

Marine ecosystems: the populations of 274 
marine species in four oceans are monitored.139 
Between 1970 and 2003 the index fell by 27%. 
The mangrove ecosystems (where up to 85% 
of commercially fished species are born) are 
of utmost importance for biological diversity. 
Between 1990 and 2000 over 25% of mangrove 
growth was destroyed in Asia and nearly 50% in 
South America.

Freshwater ecosystems: the populations of 344 
freshwater species (287 species in the temperate 
zone and 51 in the tropics) are monitored. 
Between 1970 and 2003 the index fell by 28%. 
Bird populations saw a slight decrease but other 
vertebrates saw a bigger decrease, with some 
species up to 50%. The principal causes behind the 
decrease are the destruction of the environment 
in which the species live, excessive fishing, the 
negative impact of invasive species, and the 
contamination and disruption of the natural water 
courses (http://www.panda.org/about_our_earth/
all_publications/living_planet_report).

Ecological Footprint
The ecological  footprint expresses the 
consumption of natural resources by “global 
hectares per capita”, which are a comparative unit 
of the consumption of natural resources and the 
actual capacity of biologically productive areas 
on Earth (www.ecologicalfootprint.org).140 The 
ecological footprint has one enormous advantage 
– it can be assessed at the global, national, local, 
and even at the individual level. The overall 
ecological footprint of the global population 
is 3.1 global hectares per capita but the overall 
ecological capacity is only 2.1 global hectares 
(data as of 2010). The activities of the human 

139	 The	Pacific,	the	Atlantic,	the	Indian,	and	the	Arctic	Ocean.
140	 The	majority	of	the	resources	we	consume	and	the	waste	we	produce	can	be	recalculated	in	area.	A	total	of	all	areas,	generated	by	the	human	consumption	of	

resources	and	the	production	of	waste,	creates	an	“ecological	footprint”.	If	the	area	corresponding	to	the	ecological	footprint	of	society	exceeds	the	ecological	
footprint	of	a	country,	the	productive	area	is	actually	used	by	people	from	other	countries	or	at	the	expense	of	future	generations.	Mathis	Wackernagel,	one	of	the	
creators	of	the	“ecological	footprint”	concept,	notes:	“It	is	similar	to	a	mortgage,	we	can	mortgage	the	future.	We	must	always	bear	in	mind,	though,	that	we	will	
have	to	pay	the	loan	back,	with	interest”	(Personal	communication,	2003).

GDP overlooks the value of wealth 
accumulation (or decrease) for future 
generations.

The ecological footprint expresses the 
consumption of natural resources by 
“global hectares per capita”, which are a 
comparative unit of the consumption of 
natural resources and the actual capacity 
of biologically productive areas on Earth.
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community thus exceed the global ecological 
capacity by 1 global hectare per capita.141 Each 
Czech inhabitant leaves 5.3 hectares of ecological 
footprint142 behind but the ecological capacity 
of the country is only 2.3 global hectares per 
capita. The ecological deficit is therefore more 
than double. Similarly, more or less all European 
countries (with the exception of Finland) record 
an ecological deficit. Viewed from the perspective 
of the ecological footprint, although the situation 
is satisfactory in most developing countries, with 
advancing industrialization the indicator will 
likely deteriorate here, too. The creators of the 
ecological footprint assume that if the current 
trends continue, by the 2030s we will be exceeding 
the Earth’s ecological capacity by 100%143 (World 
Wide Fund for Nature, 2008).

Social Footprint
The social footprint is a method quantifying the 
sustainability performance of an organization. 
The social footprint is similar to the ecological 
footprint. It does not, however, deal with the use 
of natural resources but with “anthropo capital”, 
which is comprised of human and social capitals 
and the tangible infrastructure built by people.144

Natural capital (the use of which is measured 
by the ecological footprint) is limited, exhaustible, 
and cannot be created by humans. On the other 
hand, anthropo capital is formed exclusively by 
people and can be created virtually at will.

A lack of and/or the uneven distribution of 
anthropo capital does not parallel the problem 
with natural resources, which we need but do 
not have enough of. Anthropo capital depends 
on our will to create it, especially at the level of 
organizations. The social footprint measures 
whether an organization contributes to either 
causing or closing gaps in the creation and 
distribution of anthropo capital. In other 
words, the social footprint measures the social 
sustainability of an organization (http://www.
sustainableinnovation.org/the-social-footprint.
html).

Happy Planet Index (HPI)
The Happy Planet Index shows the average number 
of years of a happy life produced (provided) by a 
given society, state, or group of states per unit 
of consumed natural resources. It describes the 
efficiency with which countries transform the 
exhaustible resources of Earth to the welfare (or 
rather the long and happy life) of their inhabitants.

The HPI consists of three indicators: the 
ecological footprint, life satisfaction, and life 
expectancy. The life expectancy at birth (longevity) 
is a demographic indicator that most countries of 
the world monitor for many years. Data for the 
life satisfaction indicator were acquired from the 
Gallup World Poll held in 2005145 and from the 
World Values Survey. The ecological footprint is 
characterized and defined separately earlier in 
this chapter.

The Index was devised by the London-based 
NGO the New Economics Foundation. Its index 
does not inform us which country is “the happiest” 
in the world. Nations with a good GDP prove that 
a long and happy life is possible even without the 
unsustainable exploitation of the Earth’s resources.  
In addition, the HPI shows that high levels of 
resource consumption do not necessarily mean 
high levels of well-being (a long and happy life). 
Furthermore, the index reveals there are different 
routes to achieving satisfactory well-being values. 
The model pursued by Western countries provides 
a long life with variable life satisfaction, but it 
does so only at the expense of the excessive and 
ultimately counterproductive consumption of 
natural resources.

The HPI was calculated for the 143 countries 
which submitted the required data. The results 
show we are still far from achieving sustainable 
well-being (a long, meaningful life respecting 
environmental limits).

The HPI is expressed on a scale from 0 to 100. 
Results published in July 2009 show that Costa Rica 
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Fig. 79: Comparison of the global ecological 
footprint and the biological capacity per 
capita between 1961 and 2004 (adapted	
from	Potůček,	Musil,	Mašková,	2005)

Each czech inhabitant leaves 5.3 hectares 
of ecological footprint behind but the 
ecological capacity of the country is 
only 2.3 global hectares per capita. The 
ecological deficit is therefore more than 
double.

The Happy Planet Index shows the average 
number of years of a happy life produced 
(provided) by a given society, state, or 
group of states per unit of consumed 
natural resources. 
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scored the highest (76.1 points) while Zimbabwe 
scored the lowest (16.6 points).

Of regions, Latin America tops the Index. Based 
on HPI, nine out of the top ten nations are in Latin 
America. In general we could say that middle-
income countries such as those in Latin America, as 
well as some countries of South East Asia, tend to 
reach the highest values of sustainable well-being 
expressed by the HPI.

It is of interest that, according to the HPI, nations 
living on small islands (including the Dominican 
Republic, Jamaica, Cuba, and the Philippines) do 
well. It is necessary to point out that HPI is not 
an indicator of the “happiest country” or “the 
best place to live”, nor does it indicate the most 
environmentally friendly countries.   Instead, 
HPI combines all of these indicators, comparing 
countries’ progress towards sustainable well-being 
without exceeding the limits of excessive resource 
consumption. Although the values in the three 
individual indicators may differ substantially, it is 
possible for countries to achieve comparable HPI 
scores.

The HPI scores of the world’s most developed 
countries (OECD members) plummeted from the 
1960s to the late 1970s. Although there have been 
some partial improvements since then, their HPI 
was still higher in 1961 than in 2005. Over these 
45 years, life expectancy and life satisfaction have 

increased by 15%, but it has come at a radical cost 
– the ecological footprint increased by 72% during 
the period.

Of the group of 36 nations with available data, 
two-thirds increased their HPI scores marginally 
between 1990 and 2005. The HPI scores of the 
three largest countries in the world (in terms 
of population), China, India, and the USA (all 
aggressively pursuing growth-based development 
models) dropped during the period in question.

Of European countries, Iceland ranks the 
best, followed by Sweden and Norway. Of 30 
European countries, post-communist countries 
score the worst, joined by Portugal, Greece, and 
Luxemburg. (http://www.happyplanetindex.org/
learn/whathpi-tells.-us.html).

Quality-of-Life Index
The Economist Intelligence Unit has developed 
a Quality-of-Life Index146, whose methodology is 
unique in that it combines the results of surveys 
assessing subjective life-satisfaction with the 
objective indicators of quality of life. In 2005 the 
Index was calculated for 111 countries.

The Index comprises nine factors influencing 
quality of life. Each factor is characterized by its 
own indicator (http://www.economist.com/media/
pdf/quality_of_life.pdf ).

141	 The	first	time	we	exceeded	the	Earth’s	ecological	capacity	was	in	the	1980s	and	since	then	the	situation	has	been	worsening.	At	present	we	are	50%	beyond	the	
ecological	capacity.

142	 Five	years	ago	it	was	4.8	global	hectares	per	capita.	Similarly	to	other	post-communist	countries,	the	Czech	Republic	has	significantly	increased	its	ecological	
footprint.	In	comparison,	the	USA	ecological	footprint	is	9.6	global	hectares	per	capita.

143	 We	would	need	two	planet	Earths	to	be	able	to	live	sustainably.	As	we	do	not	have	them,	we	will	impose	a	drastic	burden	on	future	generations.
144	 Human	capital	is	composed	of	the	individual’s	health,	knowledge,	skills,	experience,	and	other	resources	(including	human	rights	and	ethical	standards).
						 Social	capital	is	composed	of	social	networks	and	mutually	held	knowledge.	Constructed	capital	consists	of	material	things	such	as	tools,	technical	facilities,	roads,	

etc.	that	people	have	produced	or	built.
145	 Responses	are	given	on	a	scale	of	0	to	10,	with	zero	representing	life	dissatisfaction	and	10	absolute	life	satisfaction.
146	 Quality	of	life	can	be	understood	as	a	wide	concept	related	to	the	overall	well-being	of	individuals.	It	is	the	outcome	of	the	interplay	of	social,	health,	economic,	

and	ecological	conditions	concerning	human	and	social	life.		Material	living	conditions,	health,	interpersonal	relationships,	and	the	integration	of	an	individual	
into	wider	society	are	the	most	important	aspects	determining	the	quality	of	human	life	(Potůček	et	al.,	2005).	Apart	from	the	above	methodology	of	evaluating	
quality	of	life,	there	is	also	the	Life	Quality	Index	(LQI),	which	is	a	compound	social	indicator	of	human	welfare.	It	reflects	the	expected	lifespan	in	good	health	and	
improved	quality	of	life	by	means	of	financial	income.	The	main	three	LQI	components	are:	the	creation	of	wealth,	duration	of	life	in	good	health,	and	the	time	
available	to	enjoy	life.	LQI	is	able	to	rank	countries	in	quality	of	life,	thus	complementing	the	Human	Development	Index	(HDI).	LQI	was	developed	by	The	Institute	
for	Risk	Research	at	the	University	of	Waterloo	in	Ontario,	Canada	(Nathwani,	Lind	and	Pandey,	1997).

Middle-income countries tend to reach the 
highest values of sustainable well-being 
expressed by the HPI.

The HPI scores of the world’s most 
developed countries (OECD members) 
plummeted from the 1960s to the late 
1970s. 

Chart 11: Quality-of-Life Index

Factor
  1. Health
  2. Family life
  3. Community life

  4. Material well-being
  5. Political stability and security
  6. Climate and geography
  7. Job security  
  8. Political freedom
  9. Gender equality

Indicator
Life expectancy at birth
Divorce rate
Dummy variable taking value 1 if country has either high rate of church attendance or trade-union 
membership; zero otherwise
GDP per person at PPP
Political stability and security ratings
Latitude, to distinguish between warmer and colder climes
Unemployment rate
Average of indices of political and civil liberties (according to Freedom House)
Ratio of average male and female earnings 
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Conventional development methods consider 
economic growth the most important goal.147 
The GNH concept is based on the assumption 
that human society can develop when material 
and spiritual development go hand in hand, 
complementing one another. The four pillars 
of GNH are: the promotion of sustainable 
development, the preservation and promotion 
of cultural values, the conservation of the 
environment, and the establishment of good 
governance.

In 2006 Med Yones, the President of the 
International Institute for Management proposed 
the monitoring of seven themes including the 
nation’s mental and emotional health. The total 
index would be the total average per capita of the 
following areas:
1. Economic wellness
2. Environmental wellness
3. Physical wellness
4. Mental wellness
5. Workplace wellness
6. Social wellness
7. Political wellness

The chief science center in Bhutan, the Centre 
for Bhutan Studies bases the GNH calculation 
on questionnaire surveys, which illustrate 69 
indicators (divided into themes, or “indexes”) 
and dimensions on a relative scale (for example, 
“frequency of meditation” is split into 3 groups: 
never, sometimes, daily; “occurrence of suicidal 
thoughts” has but a bipolar scale: yes, no).

Photo 113: Buddhist monastery in Bhutan 
(source:	the	author)

The Calvert-Henderson Quality of Life  
Indicators
The Calvert-Henderson Quality of Life Indicators 
(named after the two chief authors of the 
methodology) are a contribution to the worldwide 
effort to devise comprehensive statistics of 
national well-being that would not depend solely 
on traditional macroeconomic indicators. Thanks 
to the systemic approach, the dynamic character 
of the social, economic, and environmental aspects 
of quality of life could be illustrated. 

The Calvert-Henderson Indicators closely study 
the following themes: education, employment, 
energy, environment, health, human rights, 
income, infrastructure, national security, public 
safety, re-creation, and shelter (Flynn, P., Lickerman, 
J., and Henderson, H., eds., 2000 and http://www.
calvert-henderson.com).

Gross National Happiness (GNH)
Gross National Happiness is an attempt at defining 
quality of life in more holistic terms and with 
greater respect to the non-material aspects of life 
than GDP. The concept was first introduced in 1972 
by Bhutan’s King Jigme Singye Wangchuck, who 
opened Bhutan to modernization.

GNH was to symbolize the commitment to build 
an economy that would serve the unique Bhutan 
culture based on Buddhist spiritual values. None 
the less, since the beginning the concept has 
suffered from one deficiency – the definition of 
happiness is very difficult because it is a highly 
subjectively experienced condition.

Gross National Happiness is an attempt 
at defining quality of life in more holistic 
terms and with greater respect to the non-
material aspects of life than GDP. 
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Domain: Psychological wellness
Theme: Mental health index
– Indicator: General mental health
Theme: Spirituality index 
– Indicators: Frequency of prayer recitation, 

Frequency of meditation, Taking account of 
karma in daily life 

Theme: Emotional balance index
– Indicators: Frequency of feeling of selfishness, 

Frequency of feeling of jealousy, Frequency 
of feeling of calmness, Frequency of feeling 
of compassion, Frequency of feeling of 
generosity, Frequency of feeling of frustration, 
Occurrence of suicidal thought

Domain: Education
Theme: Education index
– Indicators: Level of education, Literacy
Theme: Dzongkha language index
– Indicator: Ability to understand the traditional 

“lozey” language
Theme: Historical literacy index
– Indicator: Historical literacy (knowledge of 

local legends and folk tales)

Domain: Use of time 
Theme: Time index
– Indicators: Working hours per day, Sleep hours

Domain: Ecology
Theme: Environmental degradation index 
– Indicators: Contamination of rivers, Soil 

erosion, Waste disposal
Theme: Ecological knowledge index
– Indicator: Knowledge of the names and species 

of plants and animals
Theme: Afforestation index
– Indicator: Tree plantations around farm or 

house

Domain: Culture 
Theme: Dialect index
– Indicator: Speaking first language
Theme: Traditional recreation index
– Indicator: Frequency of playing traditional 

games
Theme: Artisan skill index
– Indicator: Mastering the traditional crafts (zorig 

chusum)
Theme: Value transmission index
– Indicator: Teaching children importance of 

discipline
Theme: Community festival index
– Indicator: Knowledge of masks and  

dances performed in tshechus
Theme: Reciprocity index
– Indicator: Importance of reciprocity as a life 

principle
Theme: Basic precept index
– Indicators: Attitude towards killing (“Is killing 

justifiable?”), Attitude towards stealing

Domain: Community vitality
Theme: Community trust index
– Indicator: Sense of trust in neighbors
Theme: Social support index
– Indicator: Neighbors helping each other in the 

community, Availability of social support
Theme: Reciprocity index
– Indicator: Labor exchange with community 

members, Number of days volunteered, 
Amount of donation in cash value 

Theme: Socialization index
– Indicator: Socializing with friends
Theme: Family index
– Indicators: Members of your family really care 

about each other, You wish you were not part 
of your family, Members of your family argue 
too much, There is a lot of understanding 
in your family, Your family is a real source of 
comfort to you 

Theme: Kinship index
– Indicator: Number of relatives living in the 

same community
Theme: Safety index
– Indicators: Victims of crime, Feelings of safety 

from human harm, Sense of enmity in the 
community

Domain: Health
Theme: Health index
– Indicators: Self reported health status, Long 

term disability, Number of healthy days in the 
past 30 days, Body mass index                   

Theme: Health knowledge index
– Indicators: Knowledge of transmission of HIV/

AIDS virus, Length of exclusive breastfeeding, 
Walking distance to health care centre 

Domain: Living standard
Theme: Living standard index
– Indicators: Household income, Income 

sufficiency to meet everyday needs, Food 
insecurity, House ownership, Number of 
inhabitants per room

Theme: Hardship index
– Indicators: Purchase of second hand clothes, 

Difficulty in contributing to community 
festivals, Postponement of urgent repairs 
and maintenance of house

Domain: Good governance
Theme: Government performance index
– Indicators: Performance of central government 

in reducing income gap, Performance of 
central government in fighting corruption

Theme: Freedom index
– Indicators: Right to freedom of speech and 

opinion, Freedom from discrimination 
Theme: Institutional trust index 
– Indicators: Trust in central ministries, Trust in 

the local/regional (dzongkhag) administration, 
Trust in the media 

147	 Modern	classical	economists	no	longer	attempt	to	quantify	happiness	or	satisfaction	by	measuring	consumption	or	profit.	Instead,	the	Neo-Classical	framework	
argues	that	individual	preferences	manifest	themselves	through	choice.	If	an	individual	decides	to	purchase	an	apple	over	an	orange,	the	satisfaction	(happiness)	
of	an	apple	is	revealed	to	surpass	that	of	an	orange.	Similarly	modern	economists	posit	that	the	work/leisure	balance	is	also	a	matter	of	individual	choice.
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According to the widely cited study “A Global 
Projection of Subjective Well-being: A Challenge 
to Positive Psychology?” (White, 2007), of 178 
assessed countries, Bhutan ranks eighth in 
subjectively perceived well-being.148

The critics of the concept of Gross national 
happiness observe it is a series of subjective 
evaluations concerning the well-being (or rather 
quality of life) of the population, a fact that a 
government can take advantage of, adjusting and 
interpreting the definition of “national happiness” 
at its convenience. 

In conclusion, GNH is undoubtedly an 
interesting concept, radically different from GDP. 
That is why it could be, at least from time to time, 
also evaluated in countries of other civilizations. 
The results and their interpretations would 
definitely start an interesting discussion among 
experts and probably also in the media (http://
www.grossnationalhappiness.com/gnhIndex/
resultGNHIndex.aspx).

Genuine Progress Indicator (GPI)
The Genuine Progress Indicator (GPI) is a concept 
of “green economy” (or rather environmental 
economy) devised to replace GDP, which quantifies 
economic growth.

GPI attempts to measure whether the increased 
production of goods and services of a country have 
actually fostered an improvement in the welfare (or 
rather quality of life) of the inhabitants. GPI should 
be more reliable in measuring economic progress 
as it differentiates between useful (meaningful) 
growth and uneconomic growth.149

The difference between GDP and GPI is parallel 
to the difference between a company’s gross 
profit and net profit. Net profit is gross profit 
minus the costs incurred. By analogy, GPI is zero 
if the financial costs of crime rates and a polluted 
environment equal the financial gains of the 
production of goods and services (provided the 
other factors are considered constant).

Politicians and journalists often interpret GDP 
as a synonym of economic progress. GPI should 
provide them with a clear but more precise picture.

The “costs” of economic activities include, above 
all, the following harmful effects:
– Cost of resource depletion
– Cost of crime
– Cost of ozone depletion
– Cost of family breakdown
– Cost of air, water, and noise pollution
– Cost of farmland loss
– Cost of wetland loss
So we often devastate nature’s capacity to perform 
for us a number of ecosystem services such as 
the natural clearing of waste, the limitation of 
erosion, etc. in the name of monetary gains. The 
consequences have proved severe, for example, 
in Haiti, which has been completely deforested. 

There are countries such as Austria, England, 
Sweden, and Germany, which have calculated 
their GDP using the GPI methodology. The data 

available for European countries and the United 
States reveal a long-standing decline over the 
last 30 years. In Canada, there is the Environment 
and Sustainable Development Indicators 
Initiative that works hard to justify and promote 
state services that would enhance progress in 
GPI terms. Other countries in favor of using GPI 
include the Netherlands, France, and Germany 
(http://en.wikipedia.org/wiki/Genuine_progress_
indicator).

An indicator with ambitions matching those of 
GPI is the “Green Gross Domestic Product”. We will 
use it to demonstrate the risks of implementing 
new alternative indicators without a sufficient 
political will for their continuous evaluation even 
when reality does not correspond with our dreams.

In 2004 Wen Jia Bao, the Chinese premier, 
declared that green GDP would replace the 
Chinese classical GDP and serve the top 
governmental and party representatives as an 
indicator of the economic situation and growth. 
The first report using green GDP was published 
in September 2006, revealing the economic loss 
due to pollution was 3.05% GDP. In 2007 the green 
GDP experiment was halted when it became clear 
that environmental damage reduces economic 
progress to politically unacceptable levels, nearing 
zero in some provinces. As the environmental 
damage and resource depletion proved much 
more costly than was expected, the government 
ceased using green GDP and decided against 
publishing another (already prepared) report 
(http://en.wikipedia.org/wiki/green_gross_
domestic_product).

Genuine Savings as a Sustainability Indicator
Genuine savings is a simple indicator devised by 
the World Bank to assess economic sustainability. 
It defines wealth more widely than traditional 
national accounting and recalculates national 
savings figures based on a new definition. Genuine 
savings aim at evaluating the net change of all 
assets important for development: produced 
goods, natural resources, environmental quality, 
human resources, and foreign assets.

Genuine savings differ from standard national 
accounting because they:
a) Deduct the value of depleted natural resources 

(where forests, water, and other assets are 
unsustainably managed).

b) Deduct pollution damage, including loss 
caused by human sickness and damaged 
health. 

c) Treat current expenditure on education (on 
books, teachers’ salaries, etc.) as savings 
rather than as consumption, for it increases a 
country’s human capital.

d) Deduct net foreign borrowing and add net 
official transfers.

e) Deduct the value of resource depletion.
Thus we can establish whether the overall wealth 
of society has been strengthened (created) or 
consumed. The World Bank argues that this data is 

The critics of the concept of Gross 
national happiness observe it is a series 
of subjective evaluations.

GPI attempts to measure whether the 
increased production of goods and 
services of a country have actually fostered 
an improvement in the welfare (or rather 
quality of life) of the inhabitants. 
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especially useful because it presents the problems 
of the environment and resource depletion in 
a way that politicians (in particular ministers 
of finance and developmental planning) can 
understand.

The genuine savings method has an advantage 
over many other national environmental 
accountings because it provides countries with 
a simple and clear signal – a positive or negative 
figure.

If it is negative, a country is steadily pursuing 
unsustainable development, which will have a 
negative impact on the development and quality 
of life in the long-term perspective.

The best known example of the genuine savings 
method in use was the World Bank’s study of 
Ecuador from 1970 to 1994.

The World Bank’s genuine savings as a 
sustainability indicator are a step forward, because 
it weakens the one-sided orientation towards GDP 
per capita as an indicator of progress. It introduces 
human, social, and environmental considerations 
into mainstream national accounting.

However, we also need to point out the 
enormous inertia and “conservativeness” of the 
economic mainstream found at the World Bank. 
The majority of economists still prefer indicator 
aggregation (and quantification) – it produces 
a simplified reality but the figures of individual 
countries can be easily compared. In general, the 
World Bank’s culture is skeptical of qualitative, 
multidisciplinary, and tailored approaches.

Even if the World Bank accepted genuine savings 
as an indicator of national sustainability, the fact 
may suppress other alternative approaches and 
models. Genuine savings are but an imperfect 
indicator of sustainability and thus discussion 
held by various actors on developmental priorities 
would be unnecessarily suppressed (Everett and 
Wilks, 1999). 

Responsible Competitiveness Index (RCI)
The Responsible Competitiveness Index (RCI) 
quantifies business practices in relation to 
economic competitiveness, social responsibility, 
and sustainability. It aims at promoting the 
adoption of a legal framework for responsible 
business at the communal, regional, and national 
level. RCI was devised and developed by the NGO 
AccountAbility and has been used since 2002 in 
many countries (e.g. India, Brazil, China, Saudi 
Arabia).

RCI is calculated for 108 countries covering 
96% of global economic activity. In 2007 the top 
countries were Sweden, Denmark, Finland, Iceland, 
Great Britain, Norway, New Zealand, Ireland, 
Australia, and Canada.

The weakest performers were Chad, Nepal, 
Bangladesh, Ethiopia, Kyrgyzstan, Pakistan, 
Mauritania, Angola, Mongolia, and Cambodia.

Governments play a key part in creating 
global markets. Unless they take action, the 
environmental damage will continue and the 
social conditions of the workforce in many 
countries will become unbearable. Nations may 
carry out transactions in the market environment 
responsibly, provided politicians and governments 
create an adequate legal framework for them. 
There need not be a conflict between compassion 
and competitiveness.

The Responsible Competitiveness Index 
monitors indicators in three domains: policy, 
business, and social.
Policy domain - indicators
  1. Ratification of basic workers’ rights150

  2. Signing and ratification of 4 important 
environmental treaties151

  3. Responsible tax environment
  4. CO2 emission per billion dollars
  5. Private sector employment of women
  6. Stringency of environmental regulation
  7. Rigidity of employment index
Business domain – indicators
  8. Efficacy of corporate boards
  9. Ethical behavior of firms
10. Wage equality for similar work
11. Strength of audit and accounting standards
12. Extent of staff training
13. Ratio of ISO 14001/9001 certification
14. Occupational fatalities
Social domain – indicators
15. Corruption perception index
16. Customer orientation
17. Press freedom
18. Transparency of transactions
19. NGO membership
20. Civil liberties
21. Impact of clean air and water on business 

operations (www.accountability21.net) 

The Index of Social Health
The Index of Social Health monitors the social 
well-being of the United States. Developed by 
the Institute for Innovation in Social Policy, the 
index has been evaluated since 1987. It is based 
on the assumption that the quality of American 
life is expressed, not by monitoring individual 
social issues, but by the combined effect of 
many indicators that interact and are of different 
importance for different age groups.

The Index of Social Health is composed of 16 
indicators, based on age groups:
Children: Infant mortality; Child abuse; Child 
poverty
Youth: Teenage suicide; Teenage drug abuse; High 
school dropouts

148	 In	my	opinion	this	is	a	controversial	result	considering	the	fact	that,	for	instance,	illiteracy	is	47%	and	in	remote	valleys	people	have	no	access	to	basic	medical	
care.	With	the	country	opening	up	to	the	world	and	the	inhabitants	having	better	opportunities	for	comparison,	the	feeling	of	well-being	may	considerably	
change.

149	 Growth	at	the	expense	of	ecological	limits	should	be	considered	uneconomic.
150	 Above	all,	this	involves	freedom	of	association	and	collective	bargaining,	the	abolition	of	compulsory	labor,	the	elimination	of	discrimination,	and	the	abolition	of	

child	labor.
151	 The	Framework	Convention	on	Climate	Change	(1992),	Convention	on	Biological	Diversity	(1992),	Kyoto	Protocol	(1997),	and	Cartagena	Protocol	(2000).

In 2004 Wen Jia Bao, the Chinese premier, 
declared that green GDP would replace the 
Chinese classical GDP. The first report using 
green GDP was published in September 
2006, revealing the economic loss due 
to pollution was 3.05% GDP. In 2007 the 
green GDP experiment was halted.

In general, the World Bank’s culture is 
skeptical of qualitative, multidisciplinary, 
and tailored approaches.

The Responsible Competitiveness Index 
(RCI) quantifies business practices in 
relation to economic competitiveness, 
social responsibility, and sustainability.
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Adults: Unemployment; Average weekly wages; 
Health insurance coverage 
Elderly: Poverty; ages 65 and over; Out-of-pocket 
health costs; ages 65 and over 
All ages: Homicides; Alcohol-related traffic 
fatalities; Food insecurity; Affordable housing; 
Income inequality

In 2006 the Index stood at 55 out of a possible 
100, roughly the same level as in the mid-1950s. 
Between 1970 and 2006 the Index declined by 
11 points (from 66 to 55 points), or by 17%. This 
reveals that social health, or the social well-being 
of US society, has been deteriorating since the 
1970s.
Indicators that have improved since 1970:
Infant mortality; Teenage drug abuse; High school 
dropouts; Unemployment; Poverty ages 65 and 
over; Homicides; Alcohol-related traffic fatalities.
Indicators that have worsened since 1970:
Child abuse; Child poverty; Teenage suicide; 
Average weekly wages; Health insurance coverage; 
Out-of-pocket health costs ages 65 and over; Food 
insecurity; Access to affordable housing; Income 
inequality (http://iisp.vassar.edu/ish.html).

Human Poverty Index (HPI)
The Human Poverty Index indicates the standard 
of living in a country. Developed by the UN 
Development Programme (UNDP), it complements 
the Human Development Index (HDI). The Index’s 
creators believe that in developed countries 
the Index reflects the level of deprivation and 
social exclusion better than HDI. Developing and 
developed countries are evaluated separately and 
using different indicators.
HP Index for Developing Countries

The 2008 “Human Development Report” 
(United Nations Development Programme, 2008) 
states that it is “a composite index measuring 
deprivations in the three basic dimensions 
captured in the human development index – a 
long and healthy life, knowledge and a decent 
standard of living”. The following indicators enter 
the calculation:
– Probability at birth of not surviving to age 40.
– Adult illiteracy rate.
– Unweighted average of population without 

sustainable access to an improved water 
source and children under weight for age.

HP Index for Selected OECD Countries
The “Human Development Report” defines 

the Index as “a composite index measuring 
deprivations in the three basic dimensions 
captured in the human development index – a long 
and healthy life, knowledge, a decent standard of 
living – and also capturing social exclusion”. The 
following indicators enter the calculation:
– Probability at birth of not surviving to age 60.

– Adults lacking functional literacy skills (“Level 
1” in the International Adult Literacy Survey, 
age 16–65).

– Population below income poverty line (50% 
of median adjusted household disposable 
income).

– Rate of long-term unemployment (lasting 12 
months or more).

The “Human Development Report” of 2007–
2008 only rated countries with the highest 
Human Development Index. Of these countries, 
Sweden came top (the lowest rate of human 
poverty), followed by Norway, the Netherlands, 
Finland, and Denmark152 (http://hdrstats.undp.org/
indicators/18.html).

European Indicators at the Regional and Local 
Level
Apart from the national level (and international 
comparisons), it is important to evaluate progress 
(or the lack of it) towards sustainable development 
also at lower levels – regional and local. So far, the 
regional level has recorded minimal activity and 
therefore below we provide only one example - the 
Slovak Republic.153 At the local level the situation 
is slightly better. Within the European Union, 
several interesting methodologies of development 
evaluation have appeared at the level of cities and 
municipalities.

Indicators of Sustainable Development at the 
Regional Level – the Slovak Republic Model
The Institute of Geography, Slovak Academy 
of Science, Bratislava, developed an Integrated 
Index of Sustainable Development (ISDI) for 
eight Slovak self-governed regions (Huba, Ira, 
Hanušin, Lehotský and Szöllös, 2003). The ISDI 
was devised as an average value of six separate 
indexes representing six dimensions of sustainable 
development in the Slovak Republic (ecological, 
environmental, economic, demographic, social, 
and information-modernizing). A total of 41 
analytical indicators were used. The Index is 
evaluated on a relative scale of 0 to 1; a higher 
score means greater proximity to sustainable 
development. It facilitates the comparison of the 
Slovak Republic regions from the perspective of six 
separate dimensions of sustainable development, 
as well as the identification of regional disparities.

ISDI was calculated as an average value of 
all evaluated indicators. Differences between 
individual regions and extreme values within the 
particular dimensions of sustainable development 
are largely removed. For instance, economically 
successful regions usually record worse ecological 
and environmental values. In contrast, some 
regions with favorable characteristics in the social 
and health area record unfavorable values in the 
demographic and economic area.

The Human Poverty Index indicates 
the standard of living in a country. The 
Index’s creators believe that in developed 
countries the Index reflects the level of 
deprivation and social exclusion better 
than HDI. 
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Chart No. 12: List of indicators of ECI

Indicators of Sustainable Development at the 
Local Level
An initiative established in 1999 aims at 
defining and assessing indicators of sustainable 
development of European cities – European 
Common Indicators (ECI) (Mederley, 2006). The 
following group of 10 common indicators has 
been proposed (see Chart No. 12).

In connection to the preparation of the 
“Thematic Strategy on Sustainable Development 
of Urban Environment” within the EU Sixth 
Environmental Action Programme, a project 
“Trends and Indicators for Monitoring the EU 
Strategy on Sustainable Development of Urban 
Environment – TISSUE” was implemented 

152	 It	is	noteworthy	that	these	countries	are	sensitive	and	sympathetic	not	only	to	their	own	inhabitants	but	are	also	the	most	generous	donors	of	international	
development	aid.

153	 Further	in	the	text	there	will	follow	another	methodological	approach	devised	by	my	colleagues	Peter	Mederly	and	Jan	Topercer	and	myself	at	Charles	University	in	
Prague	(Center	for	Social	and	Economic	Strategies,	Faculty	of	Social	Sciences).

(Anonymous, 2005 in: Mederly, 2006). The 
proposed list of indicators was split into five 
main groups – transport, design, construction, 
environment, and management.

The follow-up project “Sustainability Tools and 
Targets for the Urban Thematic Strategy” (STATUS) 
undertook not only to create a set of urban 
sustainable development indicators but also to 
establish indicative targets (www.sustainablecities.
org.uk/status).

In Slovakia, Mederly, Kozová, Kršáková and 
Mečiarová (2003) proposed a system of indicators 
to evaluate Local Agenda 21. It is a general 
list of 51 indicators (11 social, 9 economic, 20 
environmental, and 11 institutional). However, the 

Apart from the national level (and 
international comparisons), it is important 
to evaluate progress (or the lack of it) 
towards sustainable development also at 
lower levels – regional and local.

Photo 114: Zamagurie – an example of a 
balanced landscape	(source:	the	author)

Indicator
Compulsory indicators
  1. Citizens’ satisfaction with the local 
      community
  2. Local contribution to global climate change
  3. Local mobility and passenger transportation

  4. Availability of local public open areas and  
      services 
  5. Quality of the air

Voluntary indicators
  6. Children’s journeys to and from school
  7. Sustainable management of the local  
      authority and local enterprises 
  8. Noise pollution

  9. Sustainable land use
10. Products promoting sustainability

Headline indicator

Average satisfaction with the local community
CO2 emissions per capita
Percentage of trips by motorized private transport
Percentage of citizens living within 300 meters from 
public open areas > 5,000 m2

Number of PM10 net overcomings (solid particles)

Percentage of children going to school by car
Percentage of environmental certifications on total 
enterprises
Percentage of population exposed to noise 
pollution (>55 dB(A) at night)
Percentage of protected area
Percentage of people buying sustainable products
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authors recommend working only with selected 
indicators; the total number of evaluated indicators 
should not be more than 15 to 20. It is important 
to select indicators that can be influenced at the 
local level. The authors recommend evaluating 
the overall urban tendency towards sustainable 
development in respect of the number of 
improving indicators. 

One of the objectives of the project “Urban 
Sustainable Development and Mitigation of the 
Negative Impact of Climate Change on Quality of 
Life and the Urban Environment”, implemented 
from 2004 to 2006 by the Regional Environmental 
Center (REC) in Slovakia, was to create a new set of 
indicators of urban sustainable development. The 
set was based on the existing indicator programs 
at the European level (ECI, TISSUE, and STATUS). 

Indicator

SOCIAL SPHERE
Unemployment rate
Socially dependent citizens (citizens living below the poverty line)
Education rate – tertiary and secondary education
Citizens’ health – citizens’ sickness and mortality rate
Natural population growth
Citizens’ migration (immigrants and emigrants)
Social infrastructure – public water supply system, sewerage
Housing quality – area of floor space
Intensity of construction and reconstruction
Citizens’ safety – recorded crimes
Citizens’ satisfaction with the municipality as a place to live

ECONOMIC SPHERE
Number of enterprises and private entrepreneurs in the municipality (legal entities and persons)
Number of local employment opportunities
Commuting to work
Economic performance of the municipality
Structure of career opportunities
Recreation and tourism – accommodation and catering capacities 
Number of visitors to the municipality and its attractiveness
Loss of farmland in the area belonging to the municipality
Citizens’ satisfaction with the municipality as a place to work

ENVIRONMENTAL SPHERE
Demands on resources – energy (electricity, gas, water) consumption 
Use of renewable energy resources

Chart No. 13: Themes and subthemes of the indicators of sustainable development of European cities (STATUS)

Chart No. 14: List of indicators proposed for Local Agenda 21

It is important to select indicators that can 
be influenced at the local level. 

Themes
1. Governance
2. Sustainable local management

3. Natural environment
4. Sustainable consumption
5. Planning and design

6. Sustainable transport
7. Health  
8. Global responsibility

Subthemes
Capacity building; Participation; Transparency
Integration of environment into local plans; Application of sustainability criteria in decision making; 
Adoption of environmental management systems
Water quality; Biodiversity; Air quality
Waste; Sustainable procurement; Water consumption
Re-use of land; Accessibility to basic public services; Sustainable urban design; Sustainable urban 
construction
Transport infrastructure; Transport use; Low emission vehicles
Decent housing; Access to green areas; Quietness; Traffic safety
Greenhouse gas emissions; Renewable energy
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Waste production based on categories
Recycling and secondary use of waste
Transport demands  – methods and means of transport
Consumption of ozone depleting substances and greenhouse gas emissions
Emissions of main pollutants
Air quality
Quality of surface water
Quality of underground water
Quality of land resources – risk of erosion
Share of built-up and unused areas in the municipality
Share of forests in the landscape structure
Protected natural reserves and elements of the territorial system of ecological stability in the 
municipality 
Amount of residential open areas – public green spaces and other important greenery in the residential 
areas of the municipality
Citizens’ accessibility to public green spaces (within 300 m)
Natural and cultural-historical highlights of the municipality
Incidence of natural disasters – floods, soil erosion, extreme droughts
Incidence of environmental hazard factors in the area – dumpsites, devastated areas, etc.
Citizens’ satisfaction with the municipality’s environment

INSTITUTIONAL SPHERE
Existence of municipal conceptual development documents – area plan, Local Agenda 21  
Existence of binding municipal provisions and regulations concerning the management of 
environmental and social-economic development issues       
Funds for activities promoting sustainable development and Local Agenda 21
Environmental education at school and awareness raising activities
Number of special-interest groups and their members in the municipality
Number of special-interest groups and their members focusing on environmental issues and 
sustainable development
Citizens’ participation in local government and community activities 
Citizens’ interest in community activities
Citizens’ awareness of the work of local government and of the city’s problems
Citizens’ satisfaction with local government
Citizens’ satisfaction with regional government and state administration

The final group of indicators of Slovak urban 
sustainable development is classified into six 
main themes, each consisting of two subthemes. 
A total of 59 indicators were proposed (www.
udrzatelnemesta.sk).

It is possible to say that recently an increasing 
number of local governments around Europe have 

Chart No. 15: List of proposed indicators according to REC (Mederly and Hudeková, 2005)

adopted or are planning to adopt an approach 
to sustainable development based on setting 
concrete objectives.154 This seems to be of great 
benefit for local governments when creating 
development strategies.

Theme 1 – Transport
Subthemes: Transport situation, Mobility of citizens
Theme 2 – Urbanism and construction
Subthemes: Sustainable urbanism, Sustainable construction
Theme 3 – Environment, landscape and biodiversity
Subthemes: Quality of the environment, Sustainable use of landscape and biodiversity
Theme 4 – Environmental burden and ecological footprint
Subthemes: The city’s contribution to global climate change, Ecological footprint
Theme 5 – Socio-economic situation of the city
Subthemes: Social situation, Economic situation and attractiveness of the city
Theme 6 – Management
Subthemes: Environmental and social management of local government and enterprises, Citizens’ 
participation in public life 
                   

154	 Reinforcement	of	the	normative	approach.
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Furthermore, this approach enables the 
monitoring of development with defined target 
values of individual indicators.155

Index of Quality of Life and Sustainable 
Development (SD Index) – Global, National, 
and Regional levels
Between 1999 and 2004, my Slovak colleagues 
Peter Mederly and  Jan Topercer and I devised 
our own methodology of creating and verifying 
indicators of sustainable development and quality 
of life at three hierarchical levels (global, national, 
and regional). The findings were published in 
several periodicals and books (for example, 
Glenn, Gordon, 2001; Potůček et al. 2002; Potůček 
et al. 2003; Mederly, Nováček and Topercer 
2002; Mederly, Nováček and Topercer 2003). The 
research was conducted under the auspices of the 
Millennium Project and was part of the research 
tasks of the Center for Social and Economic 
Strategies, Faculty of Social Sciences, Charles 
University in Prague. 

The main objective was to illustrate quality of 
life and sustainable development at each of the 
hierarchical levels with one aggregated indicator 
– index. The calculation followed an a  priori 
approach (pre-determined internal structure 
of the index), using the methods of descriptive 
statistics (average-based aggregation). The 
advantages of the generated dimensionless 
index lie, in particular, in its simplicity and 
intuitive matter-of-factness, appealing also to the 
public. Once the objectives are redefined, these 
obvious advantages may, nevertheless, become 
the disadvantages and hazards of a powerful and 
uncontrolled simplification of reality. 

We obtained all the original (primary) data from 
publicly accessible sources. At the global level, 
the information was sourced from the database 
World Development Indicators (World Bank, 
2000, 2003) and the Human Development Report 
(UNDP, 2003) and the data acquired from the NGO 
Freedom House (www.freeedomhouse.org). At the 

national level it was the Czech Republic statistical 
yearbooks (Czech Statistical Office, 1994 to 2003) 
and at the regional level the data were obtained 
from the Czech regional statistical yearbooks 
(Czech Statistical Office, 2001 to 2003).

Global level
When creating the “Index of Quality of Life and 
Sustainable Development”, our main motivation 
was the challenge to find an overall indicator 
precisely capturing the progress of countries 
towards sustainable development based on 
generally available data for a sufficient number 
of countries. This would enable the regular 
comparison of the advance the countries make 
over a longer time span.

We believe its big advantage is that the Index 
draws on available global sources of information 
that are regularly assessed and updated 
(particularly the World Development Indicators – 
WDI). Two main sources were used – material from 
the World Bank’s “World Development Indicators” 
and the UNDP yearbook “Human Development 
Report”. As a supplement, the “Index of Freedom” 
of the NGO Freedom House was used. This 
enables the Index to be compiled several years 
retrospectively, as well as to be regularly updated. 
In addition, future developmental trends of the 
SD Index can be extrapolated, which could serve 
as an important policy tool. The findings foster 
comparison of individual countries of the world 
and defined regions in seven assessed areas of 
sustainable development.

For each of the seven areas, two subthemes were 
selected. A total of 64 indicators were assessed. 

The data were processed using the statistical 
software NCSS 2001 (Hintze, 1997–2002). As a 
vast majority of the variables do not meet the 
conditions of normal frequency distribution, 
variance equation, linearity of relations, and/or 
have too many extreme values, the data needed 
to be adjusted by trimming and logarithmic 
transformation prior to the calculation of the 
indexes.  

Chart No. 16: Main themes and subthemes of the SD Index

Recently an increasing number of local 
governments around Europe have adopted 
or are planning to adopt an approach to 
sustainable development based on setting 
concrete objectives.

The calculation followed an a  priori 
approach (pre-determined internal 
structure of the index), using the methods 
of descriptive statistics.

The advantages of the generated 
dimensionless index lie in its simplicity 
and intuitive matter-of-factness. Once 
the objectives are redefined, these 
obvious advantages may, nevertheless, 
become the disadvantages and hazards of 
a powerful and uncontrolled simplification 
of reality. 

Big advantage is that the Index draws on 
available global sources of information 
that are regularly assessed and updated.

SD
 In

de
x

1 – Human rights, freedom, and equality
A   - Politics and human rights
B   - Equality

2 – Demographic indicators and life expectancy
C   - Demographic indicators 
D   - Life expectancy, mortality

3 – Health and health care
E   - Health care
F   - Diseases and nutrition

4 – Education, technologies, and information
G  - Education
H   - Technologies and information sharing

5 – Economic development and foreign debt
I    - Economy
K  - Debt

6 – Resource consumption, ecological efficiency
L  - Economy – genuine savings
M - Economy – resource consumption

7 – Environmental quality

N - Environment – natural resources, 
       land use 
O - Environment - urban and rural problems 
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155	 A	clear	distinction	needs	to	be	made	between	short-term	(tactical)	and	long-term	(strategic)	objectives.	Short-term	objectives	should	set	out	feasible	(realistic)	
and	measurable	results.	In	contrast,	a	vision	of	the	future	should	be	long-term,	ambitious,	and	yet	not	utopian.

Individual indexes were transformed into a 
unified scale of <0,1> so that 0 would always equal 
the least favorable value and 1 the most favorable 
value.

The overall index for individual countries was 
calculated as an arithmetical average of the 
transformed values of all selected variables. A 
similar method was used to calculate the individual 
indexes for the 7 problem areas. The Index was 
calculated for 179 countries. Over 50% of the data 
was available for all listed countries – the least for 
Afghanistan, St. Thomas Island, the Democratic 
People’s Republic of Korea, and Somalia, with less 
than 60% of variables available. In general, the 
data coverage was very good (mainly thanks to the 

selection of variables): of 11,456 data (179 assessed 
countries times 64 indicators), 10,346 data (90.3%) 
were available.

The resulting values of the SD Index confirm the 
present division of the world and its polarization 
into wealthy and developed countries in the 
North (very often at the cost of natural resource 
consumption) and poor, less developed countries 
in the South. The first category definitely includes 
the Western European countries, the USA, Canada, 
Australia, New Zealand, and Japan. The other 
group consists of the majority of African countries, 
some countries of Southern and Southeastern 
Asia, and Haiti from the Western hemisphere. 

The Index was calculated for 179 countries. 
The data coverage was very good, 90.3% 
were available.

0 5 000 km

SD Index
low

high
data unavailable

Figure 80: Overall SD Index (adapted	from	
Mederly,	Topercer,	Nováček,	2004)
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Country SD 
Index 1 2 3 4 5 6 7 Average

ranking

20 highest ranking countries
1 Sweden 0,885 21 12 12 1 9 113 24 27.4
2 Finland 0,882 15 5 9 5 8 120 33 27.9
3 Switzerland 0,874 10 15 6 6 5 58 52 21.7
4 Luxemburg 0,873 4 16 7 20 1 105 25.5
5 New Zealand 0,871 5 2 19 10 17 134 11 28.3
6 Norway 0,870 22 6 2 4 14 138 20 29.4
7 Denmark 0,858 12 11 8 2 6 69 159 38.1
8 Ireland 0,855 7 23 22 22 3 92 103 38.9
9 Netherlands 0,848 9 19 3 7 4 84 129 36.4

10 Austria 0,847 14 14 15 9 15 71 75 30.4
11 Iceland 0,844 2 1 1 3 19 142 140 44.0
12 Germany 0,843 17 20 4 15 12 76 149 41.9
13 Japan 0,837 3 9 18 16 20 59 152 39.6
14 Canada 0,836 1 18 14 14 7 162 81 42.4
15 France 0,832 33 8 11 12 16 89 116 40.7
16 Belgium 0,826 11 17 10 11 13 94 153 44.1
17 Slovenia 0,824 23 21 21 18 41 81 50 36.4
18 Spain 0,821 8 32 28 25 22 57 114 40.9
19 Great Britain 0,817 19 24 24 8 10 96 135 45.1
20 United States 0,816 27 29 26 19 11 111 119 48.9

Central European countries
25 Slovakia 0,783 31 30 20 33 81 85 31 44.4
28 Hungary 0,773 25 43 23 27 53 54 112 48.1
29 Czech Republic 0,763 28 39 13 26 56 97 124 54.7
41 Poland 0,725 29 33 34 34 75 87 132 60.6

20 lowest ranking countries
161 Nigeria 0,380 95 159 165 157 87 155 136 136.3
162 Congo 0,368 146 147 172 149 84 141 121 137.1
163 Liberia 0,368 169 155 148 118 171 37 133.0
164 Rwanda 0,366 150 167 152 146 113 140 134 143.1
165 Mozambique 0,366 125 164 148 170 152 153 44 136.6
166 Angola 0,354 151 176 176 163 79 121 48 130.6
167 Guinea 0,354 92 158 160 165 133 170 106 140.6
168 Chad 0,350 141 165 174 172 132 43 21 121.1
169 Haiti 0,348 148 137 167 166 88 122 168 142.3
170 Mauritania 0,339 134 157 145 154 147 145 146 146.9
171 Dem. Rep. of Congo 0,338 149 171 166 174 138 128 7 133.3
172 Eritrea 0,337 155 146 147 162 161 63 94 132.6
173 Burkina Faso 0,336 128 172 168 175 142 36 67 126.9
174 Ethiopia 0,325 152 173 177 168 102 166 83 145.9
175 Sierra Leone 0,313 131 175 164 167 168 167 55 146.7
176 Niger 0,312 123 179 173 169 140 160 109 150.4
177 Burundi 0,306 153 168 153 161 153 154 156 156.9
178 Somalia 0,295 174 170 117 153.7
179 Afghanistan 0,233 178 175 125 159.3

Chart No. 17: SD Index for selected countries

1 to 7 – ranking in problem areas
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Chart No. 18: QSLI main domains and subthemes

National level
The main goal was to provide a database for 
assessing the environmental, social, and economic 
context of the development of Czech society at 
the end of the 20th century (1990 to 2000) and the 
beginning of the 21st century (until 2006) based 
on the available statistical data and their statistical 
analysis.

While preparing to assess the Quality and 
Sustainability of Life Index (QSLI) we defined 

Q
ua

lit
y 

an
d 

Su
st

ai
na

bi
lit

y 
of

 L
ife

 In
de

x 
(Q

SL
 In

de
x)

1 – Political area A – International position of the Czech Republic
B – Internal security and political situation

2 – Social area

C – Demographic development 
D – Standard of living
E – Health and health care
F – Education, science, and research
G – Access to information, informatization

3 – Economic area

H – Economic performance and economic development
I – Debt and balance of the economy

J – Selected economic indicators

4 – Environmental area K – Consumption of natural resources, eco-efficiency
L – Environmental quality

All the data were tested to ensure they fulfilled 
the requirements of statistical processing, 
which above all involved the testing of normal 
frequency distribution. In the case of “abnormal” 
data distribution, we trimmed 10% of the extreme 
values from both extremes of the distribution.

The existing and expected trends were analyzed 
using time series (Hintze, 1997–2002). The data 
were also tested for the applicability of individual 
methods. Exponential smoothing proved to be the 
best method, mainly due to the short time series 
and absence of data seasonality and periodicity. An 
algorithm was empirically selected based on the 
preliminary assessment of individual indicators. 
The missing data were complemented by linear 
extrapolation.

As individual indicators were expressed in 
various measure units, following a basic statistical 
analysis, we transformed them into a joint scale. 
The indicators’ transformation consisted of their 
conversion to a unified scale of <0–1>, with 
0 being the least favorable indicator value and 1 
the most favorable value in respect of the quality 
and sustainability of life.

We outlined the QSL Index as a hierarchical 
index composed of twelve subindexes for selected 
problem areas, four indexes for main development 
areas, and one integrated (aggregated) index. We 
selected the problem areas so that they would 
cover all the substantial factors of the development 
of Czech society.

four main areas of quality of life – political, social, 
economic, and environmental. These areas were 
further divided into twelve subthemes.

The selection of areas, subthemes, and specific 
indicators of quality and sustainability of life was 
largely determined by the availability of statistical 
data that are monitored on a long-term basis. 
A total of 101 indicators were included in the 
assessment.

Regional level
The incentive for devising quality of life and 
sustainable development indicators in the regions 
of the Czech Republic was the fact that, although 
the Czech Republic ranks among developed 
countries with a high quality of life, a single 
overall indicator assessed at the national level 
cannot sufficiently describe the differences in the 
individual areas of quality of life (especially social 
and economic) or between individual regions. The 
time dimension is also important – quality of life in 
regions changes in time just as regional differences 
vary.

At the regional level, the Czech Republic is 
administratively divided into regions, which form 
the basis of statistical data monitoring. 

The conceptual model of human development 
in the regions of the Czech Republic is structured 
as follows:

In the three main areas of human development 
(compatible with HDI) we defined eight problem 
areas with a total of 39 variables. 

In order to calculate the HD Index, the values 
of all variables were expressed on a relative scale 
with respect to their means for the Czech Republic, 
which were 100%. When the variable value in 
relation to quality of life was higher than the 
national mean, the difference was added; if lower, 
the difference was deducted.

We outlined the QSL Index as a hierarchical 
index composed of twelve subindexes for 
selected problem areas, four indexes 
for main development areas, and one 
integrated index.
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Fig. 81: Index of Quality and Sustainability 
of Life in the Czech Republic (adapted	from	
Mederly,	Topercer,	Nováček,	2004)

The resulting Index is an arithmetical mean 
of Indexes from the three areas. Since 1994, the 
variability rate of the overall regional index of 
quality of life has been increasing. A major part 
of the variability is chiefly caused by two factors:
– Growing differences between Prague and 

other regions in two monitored areas (B and C)
– Underdevelopment of the Ústí nad Labem 

Region and the Moravian-Silesian Region in 
particular as compared to the other regions.

While devising the quality and sustainability of life 
indexes at the three levels (global, national, and 
regional), we were repeatedly confronted with 
issues for which there is no easy answer but which 
exercise a substantial influence over the quality 
and informative capacity of the constructed 
indexes:
– What is the informational value of two basic 

types of data – “hard” (from statistical surveys) 
and “soft” (from opinion polls)?

– Should indicators be given different weight?
– How can the optimum value of an indicator 

be defined? (For example, with literacy this is 
obvious – the higher the literacy, the better. 
The situation is less clear with the daily calorie 
intake per person or with military expenditure).

– Should we aim at creating an optimal set of 
indicators (some of which have not been 
monitored yet) or be practical and select 
indicators for which there is a monitoring 
history and a longer time series available?

These and other questions have a considerable 
impact on the quality of the resulting Index. What 
we observed at the beginning of the chapter 
remains valid – we urgently need a generally 
accepted and respected alternative indicator to  
GDP, for even though gross domestic product is 
good for measuring economic performance, it is 
highly misleading as an indicator of the quality and 
sustainability of life.

Since 1994, the variability rate of the 
overall regional index of quality of life has 
been increasing. 

Chart No. 19: The conceptual model of human development in the regions of the Czech Republic

Human 
development 
(quality of life)

A. Preconditions for a long and healthy  
     life

A11 – Demographic preconditions 

A12 – Citizens’ health and safety

A13 – Environmental quality

B. Preconditions for a creative life with  
     sufficient education

B11 – Level of schooling and education

B12 – Family and social cohesion 

B13 – Employment and social opportunities

C. Preconditions for an adequate  
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Fig. 82:Regional index of quality of life in the 
regions of the Czech Republic (adapted	from	
Mederly,	Topercer,	Nováček,	2004)

0 100 km

LBK

HRK

PAK

OLK

MSK

ZLK
JHM

VYS

JHC

PLK
STC

KVK

ULK

PHA

Overall index of quality of life
(points)

very favorable (108–122)
relatively favorable (102–107)
average (98–101)
unfavorable (94–97)
very unfavorable (81–93)

4.9 promoting sustainable development 

4.9.1 united nations Conference 
on environment and development
In 1992, fi ve years after the World Commission on 
Environment and Development (the Brundtland 
Commission) published its report “Our Common 
Future”, the then largest conference in history was 
held in Rio de Janeiro, with a view to elaborating 
the vision of sustainable development and 
encouraging its gradual fulfillment at the 
international, national, and local levels.156 
Abbreviated as the “Earth Summit” but offi  cially 
titled “The United Nations Conference on 
Environment and Development” (UNCED), the 
event was attended by 178 countries.

The extremely demanding negotiations resulted 
in the following fi ve documents:
1. Rio Declaration on Environment and 

Development.
2. United Nations Framework Convention on 

Climate Change.
3. Convention on Biological Diversity.
4. Agenda 21.
5. Non-Legally Binding Authoritative Statement 

of Principles for a Global Consensus on the 

Management, Conservation and Sustainable 
Development of All Types of Forests.

The initial ambitions of the Rio Summit are 
best expressed in a statement made by the Chair 
of the World Commission on Environment and 
Development, Gro Harlem Brundtland (1987), who 
had prepared the report “Our Common Future”: 
“We are compelled to manage the most important 
global transformation since the agricultural 
and industrial revolutions – the transition to 
sustainable development”.

The total number of participants in the 
conference (including the representatives of 
non-governmental organizations) amounted to 
40,000 people.157 Deep diff erences between the 
representatives of the developed countries and 
the developing countries surfaced here. While the 
developing countries defended their right to a 
rapid economic growth that would help eliminate 
poverty, the developed countries highlighted 
the need to solve environmental problems, in 
particular those of a global character.

156	 The	mandate	granted	to	this	UN	conference	by	the	General	Assembly	could	be	phrased	as	follows:	“Agree	on	a	precise	defi	nition	of	sustainable	development,	the	
path	to	accomplish	it,	and	the	form	it	should	adopt	in	various	countries,	especially	in	the	developing	ones”.	The	convention	of	the	Rio	Conference	was	decided	
upon	at	the	UN	General	Assembly	in	December	1989.	As	a	symbolic	reminder	of	the	fact	that	the	United	Nations	Conference	on	Environment	and	Development	
was	a	direct	continuation	of	the	fi	rst	UN	conference	on	the	environment	held	in	Stockholm	in	1972,	the	Rio	Conference	was	set	to	fall	on	the	latter’s	twentieth	
anniversary	(and	thus	took	place	on	June	3	to	14,	1992).	It	was	preceded	by	a	series	of	preparatory	conferences.	The	European	region	had	its	in	Bergen,	Norway,	
in	May	1990.	The	Preparatory	Committee	met	four	times,	with	the	participation	of	many	ministers	and	even	several	heads	of	state.	The	governments	of	most	
countries	prepared	thoroughly	for	the	conference	and	likewise	the	media	usually	paid	due	attention	to	the	preparation	and	to	the	Rio	Conference	itself	(Moldan,	
1993).

157	 This	attracted	criticism.	Among	other	things,	the	amount	of		aviation	fuel	burnt	solely	for	the	purpose	of	transporting	so	many	people	to	Rio	was	pointed	out.	
The	Conference	was	accompanied	by	extensive	security	measures:	even	armored	vehicles	were	deployed	to	guard	the	conference	venue.	For	the	duration	of	the	
Conference,	Rio	turned	into	a	fortifi	ed	city.

We are compelled to manage the most 
important global transformation since the 
agricultural and industrial revolutions – 
the transition to sustainable development.

While the developing countries defended 
their right to a rapid economic growth 
that would help eliminate poverty, the 
developed countries highlighted the 
need to solve environmental problems, 
in particular those of a global character.Human 
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The countries of the former socialist bloc were 
legitimately classified as developed. However, they 
failed to act in a coordinated way. The developing 
countries did not trust them, fearing the Eastern 
bloc would drain away some of the development 
aid.158

The Convention on Climate Change and 
the Convention on Biological Diversity (two 
legally binding documents) were signed by the 
representatives of 153 countries.

Although the Rio Declaration on Environment 
and Development was originally called the Earth 
Charter, it soon became evident that adopting 
anything more than a quite vague and legally 
non-binding document was unrealistic.159 The 
Declaration consists of 27 principles, of which 
the most valuable are the formulation of the 
precautionary principle, a requirement for the 
internalization of environmental costs into the 
cost of products, and a requirement for a diligent 
assessment of the environmental impact of 
proposed activities prior to commencing those 
activities.

Undoubtedly, the most extensive and 
substantial outcome of the Rio Conference is 
Agenda 21, a “handbook” explaining the path 
to sustainable development. It is composed of 
40 chapters covering a total of 520 pages. It is a 

Photo 115: Rio de Janeiro – a city of delight-
ful beaches... (source:	the	author)

Photo 116: ...but also of slums, crime, and 
child gangs (source:	the	author)

general document that is to be developed at the 
national and local levels depending on the local 
conditions.

The first part (chapters 1–8) formulates the main 
objectives of Agenda 21. Particularly chapter 4 is of 
great benefit, dealing with the need for changing 
consumption patterns, changing the lifestyle 
especially in the developed countries (Moldan, 
1993).

The second part of Agenda 21 (chapters 9–22) 
covers the individual spheres of the environment 
at the global level (atmosphere, biological 
diversity, water, forests, desertification, agriculture 
and rural development, toxic chemicals, etc.).

The third part (chapters 23–32) deals with 
the groups of people Agenda 21 has to address 
(governments, legislative assemblies, NGOs, 
women, youth, the scientific community, 
representatives of local authorities, etc.).

The fourth part (chapters 33–40) introduces 
the means (instruments) of launching Agenda 
21 (international funds, export of technologies, 
scientific research, education, participation of the 
public, development of international institutions 
and law, issues of information transfer).

The last (also legally non-binding) document 
is the Forest Management Principles. It is a 
compromise between the requirements of the 
developed nations for the global protection of 
forest growth and the emphasis on the sovereignty 
of the developing nations over their natural 
resources.

A direct participant in the Rio conference, 
Bedřich Moldan (1993) summed up its 
achievements and failures as follows:

The world community agreed that none of 
the countries yet had sustainable management. 
However, human survival was preconditioned by 
attaining the above goal.

As the vast  major ity  of  the highest 
representatives of the countries160 were present, 
great significance was attached to the UNCED 
conclusions, at least at the level of political 
proclamations.

Most of the concrete formulations in the adopted 
documents are the result of fierce negotiations and 
final compromises. Therefore they often have the 
character of “the lowest common denominator”, 
but even this could be considered beneficial.

The developed countries admitted it was mainly 
up to them to alter their long-term unsustainable 
management methods and help developing 
countries towards sustainable development.161

Although the developing countries emphasized 
their right to development, they acknowledged 
that development must not destroy the 
environment.

The participants were unable to overcome the 
fundamental mistrust between the developing 
and developed countries or rise above the narrow 
(and often selfish) interests of individual countries 
or groups of countries.

The work of the World Commission on 
Environment and Development was continued 
by the Commission on Sustainable Development, 
established in the fall of 1992 by the UN General 
Assembly.
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4.9.2 the World summit on sustainable 
development

158	 To	a	certain	extent,	this	fear	came	true.	In	the	early	1990s,	total	development	aid	dropped	globally	from	US	$65	billion	a	year	to	US	$55	billion.	However,	in	the	
first	half	of	the	first	decade	of	the	21st	century,	the	total	grew	to	more	than	US	$100	billion,	and	a	number	of	former	socialist	countries	(namely	Central	European	
countries	and	the	Baltic	states	of	the	former	Soviet	Union)	began	donating	development	aid.

159	 The	Earth	Charter	failed	to	be	adopted	again	ten	years	later,	at	the	World	Summit	on	Sustainable	Development	in	Johannesburg.
160	 Unfortunately,	the	Czechoslovakian	delegation	was	headed	by	the	Minister	of	the	Environment	and	not	by	the	President	or	Prime	Minister.
161	 However,	developing	countries	tended	to	have	unrealistic	demands,	e.g.	they	claimed	they	needed	US	$125	billion	a	year	from	the	developed	countries	to	be	able	

to	fulfill	Agenda	21.	The	amount	itself	did	not	pose	such	a	big	problem	as	the	fact	that	the	representatives	of	many	developing	countries	were	far	removed	from	
the	principles	of	good	government.

162	 Originally,	the	Summit	was	to	be	held	a	week	later.	Following	the	September	11	terrorist	attacks	on	the	World	Trade	Centre	in	New	York,	it	was	apparent	that	no	
one	would	take	the	responsibility	for	the	Summit’s	climax	to	be	on	the	day	of	the	first	anniversary	of	the	attacks	as	the	Summit	participants	could	easily	become	
attractive	targets	for	another	terrorist	attack.

163	 The	Conference	had	two	stages.	Negotiations	at	the	expert	or	ministerial	level	were	conducted	from	August	26	to	September	1,	2002,	while	the	summit	of	heads	
of	state	and	governments	was	held	from	September	2	to	4,	2002.

Politicians and diplomats may say a hundred 
times that the World Summit on Sustainable 
Development (WSSD) was “a moderate success” but 
they can hardly deny that the accomplishments 
were quite trivial.

The conference took place in Johannesburg, 
South Africa, from August 26 to September 
4, 2002.162 It was attended by 21 thousand 
accredited delegates from 191 countries, with 
the total number of participants nearing 60 
thousand.163 It was held following a resolution 
of the 55th session of the UN General Assembly 
in December 2000, with a view to assessing the 
ten-year implementation of the UN Conference on 
Environment and Development held in Rio.

The summit preparation was mainly coordinated 
namely by the UN Commission on Sustainable 
Development (UN CSD), the establishment of 
which was instigated at the Rio Conference. 
Between 2001 and 2002 a total of four sessions of 

the Summit Preparatory Committee were held to 
prepare the agenda and documents for discussion.

The summit itself suffered mainly due to the 
unwillingness on the part of the main actors of 
international politics to adopt new commitments 
beyond the scope of the agreements made in Rio. 
The negotiations were conducted along three 
principal parallel lines (Čížková and Hlaváček, 
2003):
a) Thematic plenary discussions on the 

problems of water, energy, health, agriculture, 
biodiversity (WEHAB).

b) Negotiation of the two fundamental outputs 
of the Summit – the Johannesburg Declaration 
on Sustainable Development and the Plan of 
Implementation.

c) Presentation of “partnership initiatives” – 
voluntary activities supporting the realization 
of objectives assumed in the Plan of 
Implementation.

Photo 117: The streets of Johannesburg (a city 
where it is not recommended for tourists to 
move around freely)	(source:	the	author)

The summit suffered mainly due to the 
unwillingness on the part of the main 
actors of international politics to adopt 
new commitments beyond the scope of 
the agreements made in Rio. 
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In the vast majority of cases, the plenary 
sessions involved read contributions prepared 
ahead of time.164 While the developed countries 
were unwilling to accept new commitments, many  
developing country showed a lack of will to assume 
the responsibility for its own development and a 
deepening dependency on development aid from 
abroad. In addition, there was an apparent clash 
between the call for a transparent, uncorrupted 
public administration and at the same time the 
insistence on each country’s liberty to manage 
its affairs to the satisfaction of their cultural and 
historical customs (which ultimately means 
being unwilling to efficiently fight corruption 
and ineffective government). With developing 
countries there was an evident contrast between 
the necessity to strictly and diligently conserve 
biological diversity and natural resources and “the 
countries’ right to develop” (Čížková and Hlaváček, 
2003).

The Summit naturally paid extraordinary 
attention to Africa and sub-Saharan Africa in 
particular. The New Partnership for Africa´s 
Development (NEPAD) was approved, aiming 
to bring a new impulse to the development of 
Africa and accelerate its pace in priority areas 
(infrastructure, transport, agriculture, rural 
development, combating HIV/AIDS, etc.), eliminate 
poverty, and fulfill the Millennium Development 
Goals (www.nepad.org). 

The NEPAD set a general action plan for the 
environment, targeting eight priority areas – 
combating desertification, wetland conservation, 
invasive alien species, coastal management, 
global warming, cross-border conservation areas, 
environmental governance, and funding.

Today, nine years later, we can say that the 
results of NEPAD have been dismal. To a great 
extent, the activities depend on the funding 
provided by developed countries, and there 
has been no important project worthy of being 
labeled a success story and which could inspire 
further successful activities. At the current rate, 
sub-Saharan Africa would meet the Millennium 
Development Goals not by 2015 but in several 
decades or even a hundred years.

Despite its 37 paragraphs, the Johannesburg 
Declaration was generally and ineffectively 
conceived. For instance, paragraph 12 runs as 
follows: “The deep fault line that divides human 
society between the rich and the poor and the 
ever-increasing gap between the developed 
and developing worlds pose a major threat to 
global prosperity, security and stability”. One can 
only agree, but on the other hand, such general 
proclamations will hardly facilitate progress.

As was the case in Rio, the Earth Charter failed 
to be adopted even in Johannesburg, despite the 
intense ten-year efforts of the global organization 
Earth Council based in Costa Rica, which prepared 
the text of the Earth Charter and lobbied for it long 
before the Summit.

The Plan of Implementation has 170 paragraphs 
and likewise remains general. It actually has but 
two concrete outputs:

a) A goal to halve, by the year 2015, the 
proportion of people who have no access to 
safe drinking water and to basic sanitation 
(this goal complements the obligation listed 
in the Millennium Development Goals). The 
European Union promised to invest EUR 1.4 
billion as aid for this area. The United States 
announced the “Water for the Poor Initiative”, 
which was to release US $970 million from 
public sources and US $1.6 billion from the 
private sector between 2003 and 2005.

b) The Summit participants promised to cease 
the careless exploitation of marine resources 
and create new protective zones for marine 
fauna and flora by 2015. By 2015, fishing 
was to be harmonized with the sustainable 
exploitation of marine ecosystems. At the 
beginning of the millennium, nearly 70% of 
sea fish were jeopardized due to intensive 
and unsustainable fishing practices.165 The 
countries have not been successful in fulfilling 
this obligation and it is hard to imagine that 
the situation will have changed dramatically 
by 2015.

Within “partnership initiatives”, the UN CSD 
secretariat received over 500 proposals, of which 
255 were accepted. Nearly 60% of the partnership 
initiatives have a global dimension, with the 
rest focusing on regional problems. At the time 
of the Summit, only approximately 64% of the 
initiatives were financially covered and, in total, 
not more than US $252 million was available for 
their implementation. This number appears dismal 
especially when compared with the then estimate 
of the financial amount that would be required to 
ensure sustainable development on the global 
scale – US $625 billion every year.

The state sector formed 35% of the partnership 
in i t iat ives,  whi le  global  governmental 
organizations had 39% (particularly UNEP and 
UNDP). The NGOs, scientific and research centers, 
local authorities, and universities combined had a 
26% share. The participation of the private sector 
was disappointing – a mere 0.16% share in the 
partnership initiatives (Čížková and Hlaváček, 
2003).

The highly contradictory outcomes of the World 
Summit on Sustainable Development are probably 
why no follow-up conference of a similar extent 
will be organized in 2012 and neither is, to my 
knowledge, anything of this sort planned for the 
year 2017 (the 30th anniversary of the publication 
of the “Our Common Future” report and thus of the 
concept of sustainable development). It is a pity as 
the international community urgently needs an 
analogy to the “Marshall Plan”, a coordinated and 
comprehensive approach to solving the global 
problems of the environment and development. 
We lack, however, the political will.

In the 1990s, following the breakthrough Rio 
Conference, the UN organized several topic-related 
and ambitious conferences: the Cairo International 
Conference on Population and Development 
(1994), the Copenhagen Social Summit (1995), 
the Fourth World Conference on Women in 

Results of NEPAD have been dismal. To a 
great extent, the activities depend on the 
funding provided by developed countries, 
and there has been no important project 
worthy of being labeled a success story.

At the beginning of the millennium, 
nearly 70% of sea fish were jeopardized 
due to intensive and unsustainable fishing 
practices.

The participation of the private sector was 
disappointing – a mere 0.16% share in the 
partnership initiatives.
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Beijing (1995), and the UN Conference on Human 
Settlements in Istanbul (1996).

These near hectic activities were probably 
related to, among other things, the imminent 
arrival of the new millennium (and a turning 
point of such importance is always associated 
with expectations of a new beginning). This has 
subsided now and these days the international 

political scene is dominated by the struggle with 
the economic and financial crisis and the war on 
terror. In the course of time this may change again 
and, let us hope, for the better. For the time being 
there remains enough space for efforts towards 
sustainable development at the regional, national, 
and especially local (civic) level.

164	 These	were	delivered	by	82	heads	of	state;	the	leaders	of	another	30	delegations	were	comparable	to	vice-presidents	and	deputy	prime	ministers,	and	74	countries	
were	represented	by	ministers	or	other	political	officials	of	a	similar	rank.	The	Czech	delegation	was	led	by	Deputy	Prime	Minister	Petr	Mareš.	The	then	Prime	
Minister	Vladimír	Špidla	refused	to	attend	as	the	WSSD	dates	clashed	with	his	official	visit	to	Poland.	(President	of	the	United	States	George	W.	Bush	chose	to	
holiday	at	his	ranch	in	Texas	instead	of	attending	the	Summit.)

165	 Regarding	the	environment,	it	was	also	agreed	that	the	loss	of	biological	diversity	needs	to	be	halted	by	2010.	Special	attention	was	to	be	paid	mainly	to	
rainforests,	wetlands,	and	coral	reefs.	Alas	nine	years	later,	we	can	now	only	establish	that	it	was	but	wishful	thinking	and	not	a	resolution	supported	by	a	will	to	
action.

166	 A	“strategy”	is	a	coordinated	set	of	participatory	and	continuously	improving	processes,	which	integrates	the	economic,	social,	and	environmental	objectives	of	
society,	seeking	agreements,	understanding,	and	tradeoffs	where	this	is	not	possible	(Organization	for	Economic	Cooperation	and	Development,	2001).	Ideally,	the	
formulation	and	promotion	of	sustainable	development	should	follow	the	steps	below:

	 –  Vision	of	sustainable	development	
	 –  Strategy	of	sustainable	development;
	 –  Action	plan;
	 –  Plan	of	implementation;
	 –  Operational	sectoral	plans.

4.9.3 national strategy of sustainable 
development

4.9.3.1 building national Capacities 
for sustainable development  
(the undp project)
One of the outcomes of the Rio Conference was 
a commitment to prepare national strategies for 
sustainable development.166 It took the Czech 
Republic five years before it even commenced 
preparing the strategy with the help of funds 
provided by the UN Development Programme 
(UNDP). It was another seven years before, in 2004, 
the Government of the Czech Republic adopted 
the third version of the proposed Czech Republic 
Strategy for Sustainable Development. Five years 
later, in 2009, a revised version of the strategy was 
submitted.

The first version of the national strategy is rooted 
in the UNDP project “Towards the Sustainable 
Development of the Czech Republic: Building 
National Capacities”, which was coordinated by 
Charles University Environment Center. The project 
was composed of five main areas:
1. Creation of a broad institutional and expert 

base for sustainable development.
2. Preparation of background materials for 

national environmental and sustainable 
development policies.

3. Integration of the principles of sustainable 
development into selected sectoral policies.

4. Education and raising awareness of the issues 
of sustainable development.

5. Building of national capacities for the active 
participation of the Czech Republic in the 
international efforts for the sustainable 
character of economic and civilization 
development.

The topics the Steering Committee of the 
project identified as important for sustainable 
development in the Czech Republic were 
processed into separate projects. There were 
several dozen of them, with more than a hundred 
experts from various institutions – academia, 
NGOs, private organizations, and public 
administration – working on them (Moldan, Hák 
and Kolářová, eds. 2002). The final synthetic report 
was to simply bridge the individual modules. In 
November 2000, the Ministry of the Environment 
of the Czech Republic requested that the final 
synthetic report be approached as a proposal for 
the national strategy of sustainable development. 
This proposal was to have a supra-departmental 
character so that it could be used for the session of 
the UN Commission on Sustainable Development 
(UN CSD) held in April 2001 and in particular for 
the World Summit on Sustainable Development 
(WSSD) in August and September 2002.

It took the Czech Republic five years 
before it even commenced preparing 
the strategy. It was another seven years 
before, in 2004, the Government of the 
Czech Republic adopted the third version 
of the proposed Czech Republic Strategy 
for Sustainable Development.
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4.9.3.2 the First proposal for the national 
strategy for sustainable development
Discussions about the structure of this document 
took a long time. The component approach (water, 
air, waste, transport, etc.) was refused because 
sustainable development as a holistic concept 
requires an approach highlighting, above all, 
the interconnection of topics and the search for 
context (Research team of the Charles University 
Environment Center, 2001). In the end, the 
proposal identified four widely conceived topics 
of sustainability:
1. Quality of human life

Apart from adequate material background, 
the topic included health, drinking water, food, 
a group of socio-cultural and spiritual needs, and 
space for living, freedom of movement, and leisure 
time activities. 
2. Landscape 

The document was based on the fact that 
human beings and living organisms in their 
multiple diverse forms share the landscape. 
Seeking a sustainable form of this sharing is one 
of the starting points for strategic contemplation 
about the future form of the Czech landscape.
3. Use of natural services, resources, and sinks167

This topic draws attention to the manifold 
dependency of the economy on the environment. 
It involves the basic conditions for biological 
life, natural resources (energy and mineral raw 
materials) and sinks for emissions or other forms 
of waste.

4. International and global context of sustainable 
development in relation to the Czech Republic 

The preparation of the entire strategy involved 
several rounds of negotiations with a view to 
reaching a consensus about its overall concept 
and the structure and contents of its individual 
sections. The first version of the strategy 
proposal was distributed to more than a hundred 
institutions and individuals (representatives of 
the state administration and local authorities, 
politicians, NGOs, representatives of academia, and 
entrepreneurs), requesting comments. Before the 
project was completed (October 2001), a defense 
was conducted, where, based on three defense 
opinions, the Minister of the Environment voiced 
fundamental criticism of the submitted material, 
in particular:
– Unsystematic mixing of principles, instruments, 

and starting points;
– Fai lure to reveal  the causes of  the 

unsustainability of the current system and 
therefore a missing definition of paths to solve 
the problems;

– Non-strategic character of the entire 
document, and several other comments.

The Ministry of the Environment of the Czech 
Republic nevertheless resolved to use the 
submitted material as background material for the 
second version of the Sustainable Development 
Strategy, for which it contracted its service 
organization, the Czech Environmental Institute.

4.9.3.3 the second proposal  
for the national strategy for sustainable 
development  
“From economic Growth to sustainable 
development”

The component approach was refused 
because sustainable development 
as a holistic concept requires an 
approach highlighting, above all, the 
interconnection of topics and the search 
for context.

The Minister of the Environment voiced 
fundamental criticism of the submitted 
material, in particular: unsystematic 
mixing of principles, instruments, and 
starting points, failure to reveal the causes 
of the unsustainability and non-strategic 
character of the entire document.

The second proposal for the strategy was drafted 
by a rapidly assembled team of researchers at the 
beginning of 2002 (Research team, 2002). The 
following were identified as the principal strategic 
objectives for achieving sustainability in the Czech 
Republic:
1. Permanent social and economic development 

based on a new economic-political strategy 
of separating economic growth from 
environmental impact and adapting economic 
processes to the needs of conservation and 
renewal of healthy ecosystems.

2. Integration of the environmental aspects 
into the economic system, preservation of 
a reasonably high level of economic self-
sufficiency by supporting the domestic 
economy against unnecessary imports.

3. Transition to a sustainable system of energy 
management, the largest possible share of 
material recycling, preference for renewable 
resources, and leaving the largest possible 
supply of raw materials for future generations.

4. Support of nature-friendly farming in the 
landscape, including the return of suitable 
territories to nature, and a renewal of the basic 
life-giving functions of natural ecosystems.

5. Maintenance and development of  a 
h a r m o n i o u s ,  s p a c e - s av i n g  h o u s i n g 
structure, an increase in the share of public 
transportation and railway freight-forwarding 
services as against road transport.

6. Support of Local Agenda 21s, democratic 
and participative forms of decision-making in 
society, including an appropriate reform of the 
state administration.
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The vast  major i t y  of  the ministr ies’ 
representatives rejected the proposal as failing to 
comply with any departmental policy and strategy 
and therefore utterly unrealistic. In addition, most 
of them refused to participate in any possible 
further work on the proposal, which indicated 
that it would be futile to submit the document 
to intradepartmental consultation procedure and 
subsequently to the Government.

From the international perspective, the failure 
to adopt a Sustainable Development Strategy 
was quickly becoming a disgrace for the Czech 
Republic. All the 15 member countries of the 
European Union (prior to the great enlargement 
in 2004) had compiled their strategies by 2003. 
Of the 12 candidate states, Romania had adopted 
its strategy in 1999, Latvia, Poland, and Slovakia 
in 2002, and Estonia, Lithuania, Hungary, and 
Slovenia in 2003.

7. Integration of education, upbringing, and 
awareness raising towards sustainable 
development into the social system, the 
restoration of a wholesome interdisciplinary 
education.

The above objectives were never elaborated 
in detail due to a lack of time and the minimal 
participation of the staff of the Ministry of the 
Environment and other departments. Nevertheless 
a chapter concerning activities following the 
implementation (feedback provision), from the 
monitoring of the Sustainable Development 
Strategy through subsequent evaluation to the 
need for regular revisions, was of great benefit.

All in all, the evaluation the study received 
ranged from contradictory to negative. In 
particular, criticism focused on the fact that the 
proposed instruments were often directive and 
the study as a whole gave a feeling of “social 
engineering”; the use of economic instruments 
was viewed as insufficient.

4.9.3.4 the third proposal for the national 
strategy for sustainable development
The third national strategy for sustainable 
development emerged in March 2004 and 
was adopted by the Government of the Czech 
Republic in December 2004. Only three people 
(Václav Mezřický, Eva Kružíková, and Vladislav 
Bízek) were behind the strategy, compiling it 
from January 2004 to mid-March 2004 based on 
the information and knowledge obtained in the 
previous two studies (Mezřický, Kružíková and 
Bízek, 2004). It was hence obvious that some, even 
if imperfect and compromising, strategy had to be 
finally completed, especially as the Czech Republic 
became a European Union member in May 2004.

The structure of the final national strategy is as 
follows:
1. Situation of the Czech Republic
 1.1 Quality of life
 1.2 Environment
 1.3 European context
 1.4 Politics
 1.5 Economy
 1.6 Social sphere
 1.7 Science, research, education
Each of the seven chapters divided into four parts:
a) Development 1993–2003
b) Current condition
c) Trends
d) International comparison
2. Starting Points and Principles of the 

Sustainable Development Strategy
The strategy proposal considers three basic 
principles as the most important:
– Principle of respect for human life;
– Principle of respect for nature;
– Principle of respect for civilization and cultural 

values.

The proposal lists another 24 substantial principles: 
the principle of generational responsibility, the 
precautionary principle, the prevention principle, 
the principle of subsidiarity, the partnership 
principle, the principle of economic liability 
for environmental damage, the principle of 
minimizing material and energy inputs, and others.
3. Parts of the Strategy
 3.1 Management of public affairs
 3.2 Human development and quality of life
 3.3 Development of a knowledge society
 3.4 S t r e n g t h e n i n g  t h e  e c o n o m y ’s 

competitiveness (this largest chapter contains 
formulations of the basic strategic objectives, 
particular long-term priority objectives, 
medium-term priority objectives, and short-
term priority objectives) 

 3.5 Reinforcing social cohesion (the chapter 
is structured into five areas: employment, 
social benefit system, health care, youth and 
sports, retirement system)

 3.6 C o n s e r v a t i o n  o f  n a t u r e ,  t h e 
environment, natural resources and landscape, 
environmental limits (the chapter covers 
eight areas: Earth’s climate system and the 
ozone layer, air, water, nature and ecosystems 
including ecosystem services, landscape and 
open spaces, forest, soil and the rock layer, risk 
factors such as waste, chemical substances, 
noise, vibration, radiation, etc). This chapter 
(similarly to the chapter on strengthening 
the economy’s competitiveness) divides into 
the basic strategic objectives, particular long-
term priority objectives, medium-term priority 
objectives, and short-term priority objectives.

 3.7 Position of the Czech Republic in Europe 
and in the world

167	 In	economy,	the	term	‘sink’	describes	the	opposite	concept	to	‘resource’	(e.g.	emission	sink).

In particular, criticism focused on the fact 
that the proposed instruments were often 
directive.

From the international perspective, 
the failure to adopt a Sustainable 
Development Strategy was quickly 
becoming a disgrace for the Czech 
Republic.
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4. Instruments 
The instruments of the Czech Republic Strategy 
for Sustainable Development fall into seven 
categories:
– Program instruments (documents such as 

strategies, concepts, policies, programs or 
plans)

– Normative instruments (limits, norms, laws or 
instructions laid down by the implementing 
regulation)

– Economic instruments
– Institutional instruments 
– Information instruments (including education)

– Voluntary instruments (activities of private 
entities that the law does not define as 
obligatory; usually they bring not even a short-
term economic benefit; they are motivated by 
efforts to improve the “environmental, social or 
cultural image”)

5. Monitoring of Outcomes 
The newly established Government Council for 
Sustainable Development should continuously 
monitor the fulfillment of the objectives of 
the Czech Republic Strategy for Sustainable 
Development, in particular by means of a set of 
sustainable development indicators.

4.9.3.5 Revision of the Czech Republic 
strategy for sustainable development
The Sustainable Development Strategy was 
supposed to be revised every three years. This 
did not happen and the first revision was carried 
out only as late as 2009.168 The document aims to 
identify the key topics and problems of sustainable 
development in the Czech Republic and find 
appropriate solutions. The main priorities are 
defined as follows:
1. Society, people, and health
2. Economy and innovation
3. Area development
4. Landscapes, ecosystems, and biodiversity 
5. Stable and secure society
Each priority contains a description of the main 
problems within the particular area and a proposal 
for the priorities and objectives.
The first priority (Society, people, and health) 
includes the following key topics:169

a) Living conditions
b) Health and lifestyle
c) Demographic aspects and the family
The second priority (Economy and innovation) 
includes these key topics:
a) Competitiveness of the Czech economy
b) Energy
c) Human resources, science and research
The third priority (Area development) includes 
these key topics:
a) Area cohesion
b) Conditions for the quality of life in the area
c) Coordination of area development 
The fourth priority (Landscape, ecosystems, and 
biodiversity) includes these key topics:
a) Condition of the landscape and biodiversity
b) Agriculture and forestry
c) Impacts of climate change
The fifth priority (Stable and secure society) 
includes these key topics:
a) Migration and security risks
b) Public finance and public administration
c) International relations and commitments
The conclusion of the document is dedicated 
to the possibilities of implementing the 
Sustainable Development Strategy in the Czech 
Republic, in particular to the role of individual 
departments (ministries), regions, cities, and 

towns. Furthermore, it deals with monitoring 
the fulfillment of the Czech Republic Strategy for 
Sustainable Development.

Forty eight indicators covering all the five 
priorities were proposed for regular assessment.

The structure of the study shows that, rather 
than a revision, it is an altogether new strategy. 
This is only to be welcomed as the 2004 strategy 
suffered from having been compiled too rapidly 
and from having been based on the previous two 
attempts, a fact which resulted, I believe, in a not 
very satisfactory compromise. Only the fourth 
version is standard strategic material. It has, 
nevertheless, several serious flaws:
– The value orientations compatible with 

sustainable development (emphasis on the 
ecological ethics and on a change in values 
as the basic precondition for the path to 
sustainable development) have completely 
disappeared.

– As the Strategy has been compiled to satisfy 
everyone (to quote the authors “it should 
express a wide social and political consensus 
over topics, priorities, and objectives”), it is 
quite insipid in places. I am of the view that, 
on principle, a quality and seriously meant 
sustainable development strategy cannot 
accommodate everyone and, in order to 
promote it, the public’s support will need to 
be won (e.g. special interest groups benefiting 
from brown coal mining and combustion 
are and will be radically inconsistent with 
sustainable development). By attempting to 
satisfy everyone, the Czech Republic Strategy 
for Sustainable Development faces the risk of 
becoming all-embracing and hence ineffective 
and useless.

– The Strategy lacks the concept of an ecological 
tax reform, a matter absolutely vital for the 
path to sustainable development. 

– The Strategy fails to emphasize strongly 
enough the shared responsibility of the Czech 
Republic (as a wealthy and developed country) 
in solving global (especially environmental) 
problems, particularly in the form of foreign 
development aid and collaboration.

The newly established Government 
Council for Sustainable Development 
should continuously monitor the 
fulfillment of the objectives of the 
Czech Republic Strategy of Sustainable 
Development, in particular by means of a 
set of sustainable development indicators.

The Sustainable Development Strategy 
was supposed to be revised every three 
years. This did not happen and the first 
revision was carried out only as late as 
2009.

The value orientations compatible with 
sustainable development have completely 
disappeared.

As the Strategy has been compiled to 
satisfy everyone (to quote the authors “it 
should express a wide social and political 
consensus over topics, priorities, and 
objectives”), it is quite insipid in places.
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– It defines unrealistic objectives, for example, 
by 2020, the Czech Republic is supposed to 
have decreased greenhouse gas emissions 
by up to 30% compared to 1990. Since 1996 
the Czech greenhouse gas emissions have 
been stagnating. If this objective is set, a path 
leading to its accomplishment needs to be 
described.

– The Ministry and the authors of the study were 
confronted with a radical choice – process 
the material so that the government would 
pass it or so that it would be a true strategy 
for a transformation to a sustainable lifestyle? 
They opted for the former. This last and 
most serious flaw could perhaps be partially 

remedied by allocating much more space 
and importance to the non-governmental 
(especially environmental) organizations in 
the Strategy, which would provide the text 
with more daring proposals and a greater 
drive.170 To a certain extent, Slovakia is a 
successful example; between 1999 and 2001 
it produced, I believe, a high quality strategy 
for sustainable development, which was 
subsequently discussed and adopted by the 
Slovak government as well as the Parliament 
of the Slovak Republic. For the above reason 
the Slovak strategy will form the second and 
last example of a national strategy to be 
investigated in detail herein.

168	 The	Government	Council	for	Sustainable	Development	launched	the	preparatory	works	in	2007.	The	final	document	was	adopted	by	the	Government	of	the	
Czech	Republic	on	January	11,	2010	as	“The	Strategic	Framework	for	Sustainable	Development	in	the	Czech	Republic”,	intended	as	an	umbrella	document	for	all	
conceptual	documents	compiled	in	the	Czech	Republic	(Government	of	the	Czech	Republic,	2010).

169	 Each	key	topic	subdivides	into	priorities	and	for	each	priority,	particular	objectives	are	defined.	For	instance,	energy	forms	one	of	the	key	topics	of	the	second	
priority	(Economy	and	Innovation).	The	energy	priority	is	“Ensuring	national	energy	security	and	improving	the	energy	and	raw-material	intensity	of	the	economy”.	
Objective	1	is	“Achieving	maximum	independence	of	the	Czech	Republic	from	foreign	energy	resources”,	objective	2	is	“Achieving	maximum	safety”,	objective	3	
“Promoting	the	sustainability	of	the	energy	sector”,	and	objective	4	“Promoting	a	sustainable	materials	management”	(www.mzp.cz/sur).

170	 With	the	present	structure	of	the	Government	and	Parliament	of	the	Czech	Republic,	it	is	highly	possible	that	any	effective	and	serious	strategy	would	be	politically	
unviable.	Then	the	only	remaining	possibility	is	that	the	official	strategy	be	accompanied	by	another,	alternative	strategy	for	sustainable	development	designed	by	
the	representatives	of	NGOs.

171	 The	final	form	of	the	document	was	edited	by	Peter	Mederly	(Mederly,	ed.,	2001).
172	 Analysis	of	strengths,	weaknesses,	opportunities	and	threats.

4.9.3.6 national strategy for sustainable 
development of the slovak Republic
The strategy was drawn up based on the 
Government Policy Statement of the Slovak 
Republic (the Environment section) of 1998. The 
National Strategy for Sustainable Development 
of the Slovak Republic” (NSTUR) represents a 
key document for the development of Slovak 
society. It was drafted with the participation of 
representatives of the organs and organizations 
of the main groups of society. Within the 
short history of Slovakia it was the first time a 
strategic document of societal development 
was not drafted by a central organ of the state 
administration but by an NGO, “The Regional 
Environmental Center” (REC).171 The preparation 
of the document was not funded from the state 
budget but from foreign funds of the United 
Nations Development Programme (UNDP). A 
wide range of experts – over 150 professionals, 
academics, officials, representatives of NGOs, local 
authorities, and associations of entrepreneurs and 
employers participated in drafting the document.

The resulting NSTUR structure includes four 
main dimensions of sustainable development: 
environmental, social, economic, and institutional. 
The strategy is divided into three main parts:
a) The initial situation is described in more than 

1,800 pages of extensive analytical material, 
followed by a SWOT172 analysis of current 
Slovak society.

b) The central theme of the second part 
constitutes the transformation of Slovakia 
into a country based on and governed in 
accordance with the principles and criteria of 

sustainable development. The Slovak Republic 
aims at the conservation of its nature with its 
diversity and self-regulatory competence, 
handing future generations a sufficient 
amount of sparingly used natural resources 
and a high quality environment.

c) The third part of the document contains the 
priorities of sustainable development of the 
Slovak Republic, strategic objectives, and the 
paths and means to attaining the priorities and 
strategic objectives. In order to fulfill the vision, 
it is necessary to proceed from the sustainable 
development principles and criteria and focus 
on seven long-term priorities (“integrated 
objectives”), broken down into 28 objectives 
and nearly 300 measures. 

The National Strategy of Sustainable Development 
of the Slovak Republic was soon officially adopted: 
in October 2001 by the Government of the Slovak 
Republic and in April 2002 by the Parliament of the 
Slovak Republic.

The NSTUR is a document of a conceptual 
character and hence should be taken into 
account especially when generating departmental 
concepts, policies, programs, plans, and laws. From 
the perspective of NSTUR implementation it is of 
utmost importance that in 2003 the Government 
of the Slovak Republic assigned Regional 
Authorities and the heads of District Authorities 
to develop NSTUR priorities and objectives into the 
form of regional and local Agenda 21s, action plans 
for sustainable development, and revised regional 
operational plans.

Within the short history of Slovakia it 
was the first time a strategic document of 
societal development was not drafted by 
a central organ of the state administration 
but by an NGO.

The NSTUR is a document of a conceptual 
character and hence should be taken 
into account especially when generating 
depar tmental  concepts,  pol ic ies, 
programs, plans, and laws. 
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Below are listed the long-term objectives and 
priorities included in the national strategy for 
sustainable development:

The first long-term priority: Reinforcement of 
Slovakia’s position among developed democratic 
countries within the global community     
– Objective 1: Strengthening of the international 

position and credibility of the Slovak Republic
– Objective 2: Use of positive trends and 

elimination of the risks of globalization
The second long-term priority: Development and 
long-term functioning of the modern state and the 
system of public administration    
– Objective 3: Development of democracy, a 

pluralistic political system, legal instruments 
and institutions

– Objective 4: Improvement of the functioning 
of the state, its main institutions and the public 
administration

– Objective 5: Greater participation of the public, 
NGOs, and special interest associations in the 
development of society

The third long-term priority: Creation and long-
term development of a highly-developed civic society
– Objective 6: Strengthening of legal awareness, 

change in value orientation of inhabitants by 
means of upbringing and awareness raising

– Objective 7: Development of culture, cultural-
historical and national awareness

– Objective 8: Building a modern and high 
quality education system, support of science 
and research

The fourth long-term priority: Accomplishment of a 
balanced area and regional development
– Objective 9: Accomplishing the balanced 

development of the residential environment 
and the integration of planning activities 

– Objective 10: Accomplishing the balanced 
development of problematic (insufficiently 
developed, marginal) regions

– Objective 11: Support of the construction 
and maintenance of building stock and the 
protection of historical structures in the 
landscape

The fifth long-term priority: Accomplishment of the 
long-term high quality of human and social resources
– Objective 12: Accomplishment of favorable 

trends and a balanced demographic structure
– Objective 13: Improvement of the population’s 

health and health care, optimizing lifestyle in 
compliance with the principles of sustainable 
development

– Objective 14: Alleviation of social differences in 
society, reduction in the unemployment rate

– Objective 15: Support of socially endangered 
groups of inhabitants and families

– Objective 16: Comprehensive improvement of 
the position of the Roma minority 

– Objective 17: Minimization of   
socio-pathological phenomena

The sixth long-term priority: Development and 
long-term functioning of a new model of the 
economy 
– Objective 18: Completion of an overall 

transformation of the economy
– Objective 19: Improvement of the main 

economic indicators in compliance with the 
principles of sustainable development

– Objective 20: Development of an integrated 
model of agriculture

– Objective 21: Successful completion of the 
restructuring, modernization, and recovery of 
the production sector in compliance with the 
principles of sustainable development

– Objective 22: Improvement of the transport 
and technical infrastructure, the development 
of tourism in compliance with the principles of 
sustainable development

– Objective 23: Completion of the restructuring 
and modernization of the banking sector and 
implementation of the financial policy of the 
state in compliance with the principles of 
sustainable development

The seventh long-term priority: Accomplishment 
and maintenance of the high quality of the 
environment, the protection and rational use of 
natural resources
– Objective 24: Reduction in energy and 

resource consumption and an increase in the 
effectiveness of the Slovak economy

– Objective 25: Reduction in the use of non-
renewable natural resources and the rational 
use of renewable resources

– Objective 26: Reduction in pollution and 
environmental damage

– Objective 27: Alleviation of the anticipated 
consequences of global climate change, the 
depletion of the ozone layer, and natural 
disasters

– Objective 28: Improvement in quality of the 
environment in Slovak regions

For each of the 28 objectives the following aspects 
were characterized in detail:
– The previous development and current state;
– The preconditions and trends of future 

development;
– The paths and means of attaining the 

established objective.
I believe the Slovak strategy for sustainable 
development is an example of an excellent 
document at the national level, which could 
inspire and serve as a methodological guideline 
for countries that have not compiled their national 
strategies for sustainable development yet or 
whose existing version of this document is of poor 
quality.

In May 2004 the Czech Republic and the Slovak 
Republic, along with another eight candidate 
states joined the European Union. Let us therefore 
investigate briefly the sustainable development 
strategy at the European level.

Slovak strategy for sustainable  
development is an example of an excellent 
document at the national level.
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4.9.4 european union strategy for 
sustainable development

173	 Sustainable	development	became	a	fundamental	objective	of	the	European	Union	as	early	as	in	1997	upon	its	incorporation	into	the	Treaty	of	Amsterdam.
174	 In	my	opinion,	the	Lisbon	Strategy	set	out	utterly	unfeasible	objectives,	aptly	characterized	in	a	declaration	that	by	2010	the	European	Union	was	to	become	“the	

most	competitive	and	dynamic	knowledge-based	economy	in	the	world	capable	of	sustainable	economic	growth	with	more	and	better	jobs	and	greater	social	
cohesion”.

175	 The	Sixth	Environmental	Action	Programme	entitled	“Environment	2010:	Our	Future,	Our	Choice”	was	submitted	by	the	European	Commission	to	the	Council	
of	Europe	and	the	European	Parliament	in	January	2001.	The	previous,	Fifth	Environmental	Action	Programme	was	entitled	“Towards	Sustainability”	and	was	
conceived	for	the	years	1992–1999.

176	 The	report	was	published	in	July	2009.
177	 To	an	extent,	it	resembles	the	planning	in	the	former	socialist	countries.	For	instance,	the	former	Czechoslovakia	never	managed	to	meet	any	of	the	seven	five-year	

plans	of	economic	development.	This	however	did	not	prevent	the	officials	from	always	setting	even	more	ambitious	goals.
178	 How	to	accomplish	it	and	find	sufficient	political	will	is,	viewed	from	today’s	perspective,	a	mystery.

In Gothenburg in June 2001, the Council of the 
European Union adopted the first EU strategy 
for sustainable development entitled173 “A 
Sustainable Europe for a Better World: A European 
Union Strategy for Sustainable Development”. It 
complemented the Lisbon Strategy, which was 
adopted in 2000 and focused above all on the 
economic and social aspects of development.174 In 
addition, the EU sustainable development strategy 
is closely linked to the Sixth Environmental Action 
Programme 2001–2010.175

In June 2006 a “Renewed EU Sustainable 
Development Strategy” was adopted. It contains 
four general objectives (environmental protection, 
social equality, economic prosperity, international 
responsibility), from which the following key 
challenges are derived:
1. Global change of climate and cleaner energy
2. Sustainable transport
3. Sustainable production and consumption
4. Conservation and management of natural 

resources
5. Public health
6. Social inclusion, demography, and migration
7. Global poverty and sustainable development 

challenges
The document also focuses on two cross-section 
areas: 
a) Education
b) Research and development
The strategy is to be revised no later than 2011. 
Already in 2007 the first report on the evaluation 
of the accomplished progress was prepared, 
comparing data with the year 2000. The report 
observed that partial success had been achieved 
only in the area of climate change and cleaner 
energy.

Another partial evaluation took place in 2009, 
when the European Commission introduced 
a report entitled “Mainstreaming Sustainable 
Development into EU policies: 2009 Review of 
the European Union Strategy for Sustainable 
Development” in the European Parliament.

Generally speaking, the report did not bring 
very good news; the global demand for natural 
resources was rising rapidly while biological 
diversity was deteriorating, and ecosystems were 
exposed to growing pressure. Transport was 
using more and more energy and global poverty 
remained at the same level. The latest data 

showed that due to the ongoing financial crisis, 
the situation on the EU labor market continued to 
worsen. In terms of the seven key challenges, the 
mid-2009176 situation was as follows:

1. Climate Change and Clean Energy
Although the EU greenhouse gas emissions grew 
over the period from 2000 to 2004, the EU is very 
likely to meet its Kyoto Protocol commitments (in 
particular thanks to decreasing these emissions 
in the new EU member countries). On the global 
scale, the greenhouse gas emissions in 2020 will 
probably be 60% higher than in 1990. Even though 
the share of renewable energy in gross domestic 
energy consumption in the EU has been growing 
since 2002, the 2010 target of 12% has not been 
met.

The EU committed itself unilaterally to reducing 
its overall emissions by 20% by 2020 compared 
with the 1990 levels. It also determined to increase 
the share of renewable resources in energy use to 
20% by 2020.177

It is estimated that in order to limit the average 
increase in temperature to less than 2 °C compared 
to pre-industrial levels, global greenhouse gas 
emissions would have to be reduced to less than 
50% of 1990 values by 2050.178

Photo 118: Ironically enough, the best 
preserved areas of outstanding natural 
beauty for the NATURA 2000 network are the 
“undeveloped” areas of poorer, Eastern Europe 
(here the Romanian Carpathian Mountains)	
(source:	the	author)

In Gothenburg in June 2001, the Council 
of the European Union adopted the first 
EU strategy for sustainable development 
entitled “A Sustainable Europe for a 
Better World: A European Union Strategy 
for Sustainable Development”.  It 
complemented the Lisbon Strategy.

Partial success had been achieved only in 
the area of climate change and cleaner 
energy.

On the global scale, the greenhouse gas 
emissions in 2020 will probably be 60% 
higher than in 1990.
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2. Sustainable Transport
Energy consumption and greenhouse gas 
emissions from transport continue to rise both 
within the EU and around the world. The EU 
committed itself to obtaining 10% of its transport 
fuel consumption from renewable energy sources 
by 2020 (including biofuels, renewable energy, and 
hydrogen), which should help gradually improve 
the situation.

3. Sustainable Consumption and Production
Changes in sustainable consumption give a 
rather mixed impression. In the EU, the curves of 
economic growth and the level of environmental 
damage and natural resources depletion are 
gradually separating. Consumption patterns 
(mainly as regards energy consumption), however, 
continue to show an unfavorable, increasing trend.

4. Conservation and Management of Natural 
Resources

The global demand for natural resources is rising 
steeply. The EU will not meet its 2010 target of 
halting biodiversity loss. European fish populations 
have been overfished for decades. In the EU, the 
annual loss of ecosystem services is estimated 
at EUR 50 billion and the total welfare losses are 
estimated at 7% of GDP.

While the development in water and 
atmosphere utilization is favorable,179 human 
activities continue to threaten biological diversity 
and the ecological stability of the landscape.

Forest ecosystems are exposed to stressful 
situations caused by storms, fires, pests, and other 
harmful impacts of climate change. Soil quality 
continues to degenerate with climate change.

The situation in waste management is gradually 
improving. By 2020 the EU set itself the target of 
achieving 50% household waste recycling and 
70% construction and demolition waste recycling.

In terms of nature and landscape conservation 
it is a problem that NATURA 2000, a European 
network of protected territories, still has not been 
completed.

5. Public Health
The development of health in the EU varies. The 
death rate due to chronic diseases is in decline. 
On the other hand, people are more exposed to 
air pollution and the production of toxic chemicals.

6. Social Inclusion, Demography, and Migration
The number of the working poor and the 
overall risk of poverty have remained the same. 
Demographic trends indicate that the working-
age population in the EU-27 will start to fall by 
2013, and will diminish by approximately 39 
million (12 %) by 2050 compared to 2008. This will 
affect migration, when on one hand the EU wants 
to combat illegal immigration and on the other 
it encourages the controlled migration of highly 
qualified migrants with the ‘EU Blue Card’.180

7. Global Poverty and Sustainable Development 
Challenges 
In the area of development aid and collaboration, 
the majority of countries are failing to meet their 
commitments concerning financial aid expressed 
by a percentage of GDP. The European Union could 
help combat poverty and promote sustainable 
development through its know-how and by 
providing new, environment-friendly technologies. 
In order to be able to do that, it would need 
to increase its investment into research and 
development. The objective of R&D expenditure 
reaching 3% of GDP in the member states by 2010 
was not accomplished. On the contrary, based on 
Eurostat data, this expenditure fell from 1.85% in 
2000 to 1.83% in 2007.

In conclusion, the report observes that new 
challenges to sustainable development are 
emerging, calling for a response. Above all, 
the challenges include the rapidly growing 
importance of energy security (especially the 
unreasonably high dependency of many member 
countries on Russia’s supply of oil and gas), 
adaptation to climate change181, the provision of 
food, the utilization of soil, and the sustainability of 
public finances (or rather the unsustainable debt 
problems of the states).

We are the children of the next transforma-
tion, the Third Wave of change. Humanity 
faces a quantum leap forward. It faces 
the deepest social upheaval and creative 
restructuring of all time. ... We should think 
not of a single passive reorganization or of 
a single revolutionary, cataclysmic change 
imposed from the top, but of thousands 
of conscious, decentralized experiments 
that permit us to test new models of 
political decision-making and new forms of 
development.

Alvin	Toffler

4.9.5 local agenda 21 (sustainable 
development at the local level)

In the end, the decisive factors of whether we 
head for sustainable development or not will be 
activities at the local level, in communities and in 
municipalities, where people know one another 
and where they can see the impact of their 
activities best. It is thus no surprise that, so far, 
Agenda 21 thrives best at the local level.

Local Agenda 21 (LA 21) represents a program 
of sustainable development for the 21st century, 
a set of mutually supportive community activities 
for a municipality or microregion. Local Agenda 21 
is defined in Chapter 28 of Agenda 21 adopted at 
the Rio Conference.182

Local Agenda 21 is a long-term creative process 
in which the local authorities of municipalities, 
cities, and microregions cooperate in partnership 
with other main groups of society. One of the 
objectives is to create an action plan for applying 
sustainable development at the local level. In 
the long-term perspective, the LA 21 aims at 
accomplishing sustainable development for a 
municipality or microregion and understanding 
the global importance of local decisions.

The motivating factor of LA 21 is the fact that 
it handles issues that citizens view as their own 
problems (Huba, Kozová and Mederly, 2002).
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While preparing documents and procedures 
for the LA 21 of a particular municipality or 
microregion, a first-rate knowledge of local 
conditions is necessary. The specific situation of 
a particular municipality or microregion needs to 
be considered.

The key elements of LA 21 include:
– Controlling and improving the local authorities’ 

activities in sustainable development;
– Integrating sustainable development into 

the projects, plans, programs, and everyday 
activities of the local authority;

– Increasing environmental awareness and 
education of the local inhabitants and 
representatives of local authorities;

– Involving the public;
– Partnership cooperation of interested parties;
– Creating a strategy and action plan of 

sustainable development;
– Monitoring and evaluating the results, regular 

revision.
The following procedure is recommended for 
the LA 21 key elements so that they are fulfilled 
and complement each other (Huba, Kozová and 
Mederly, 2002):
– Establishment of a local forum where all 

the groups (actors) of the local community 
cooperate, from the representatives of the 
local authority, local entrepreneurs, experts, 
and NGOs to the representatives of the local 
state administration and citizens (the public);

– Creation of a joint vision of development;
– Analysis of the current state and the 

evaluation of the local economic, social, and 
environmental problems by experts and the 
public, identification of development priorities;

– Generation of local action plans on the 
principles of sustainable development;

– Generation of preconditions for the quality 
monitoring of the implementation of action 
plans, preparation of continuous reports, 
provision of feedback from all the actors, 
revision of action plans, and notification of the 
public

Formulating and fulfilling the Local Agenda 
21 usually brings the following advantages for 
municipal local authorities:

– It introduces innovative and participatory 
e lements  into the development  of 
municipalities and micro regions;

– It improves the performance of the local 
authority;

– It improves local development programs and 
plans;

– It increases the involvement and awareness of 
the local inhabitants;

– It creates a partnership between the local 
authority, the non-governmental sector, 
entrepreneurs, and the public;

– It enhances the faith the main groups of society 
and inhabitants have in the local authority.

If the LA 21 process is well managed, the 
inhabitants may feel more satisfied and begin 
participating in the management of common 
matters in a relatively short time (Huba, Kozová 
and Mederly, 2002).

Following the Rio Conference, where the idea of 
LA 21 was formulated, a “European Conference on 
Sustainable Cities and Towns” was held in Aalborg, 
Denmark, in 1994, promoting the sustainable 
development of European cities. Signed by more 
than 350 signatories from 29 European countries, 
the Aalborg Charter was adopted.183

Two years later, in 1996, the second European 
Conference on Sustainable Cities and Towns 
was organized in Lisbon, Portugal. It continued 
the Aalborg Charter, specifying the process of 
implementing Agenda 21 in European cities and 
towns in detail in the Lisbon Action Plan.

The third European conference was held 
in Hanover, Germany, in 2000. It presented a 
number of positive examples of the successful 
implementation of Local Agenda 21. Furthermore, 
the conference initiated the generation of 
common indicators for monitoring the progress 
the European cities and local authorities were 
making towards sustainable development.

The fourth European Conference on the 
Sustainable Development of Cities and Towns was 
once again held in Aalborg, Denmark in 2004. Over 
1,000 representatives of towns and cities arrived  
and adopted the “Aalborg Commitments” at the 
end.184

179	 But	the	EU	goal	of	achieving	good	environmental	conditions	of	all	bodies	of	water	by	2015	will	most	likely	fail	to	come	true.
180	 The	European	Union	thus	encourages	a	brain	drain	from	the	less	developed	countries.
181	 The	growing	trend	of	developed	countries	focusing	on	the	adaptation	to	climate	change	rather	than	on	preventive	measures	is	unfavorable	in	my	opinion.
182	 Among	other	things,	it	states:	“Many	of	the	problems	and	solutions	being	addressed	by	Agenda	21	have	their	roots	in	local	activities,	the	participation	and	

co-operation	of	local	authorities	will	be	a	determining	factor	in	fulfilling	its	objectives.	...	Each	local	authority	should	enter	into	dialogue	with	its	citizens, local	
organizations	and	private	enterprises	and	adopt	a	local	Agenda	21.	Through	consultation	and	consensus	building,	local	authorities	would	learn	from	citizens	and	
from	local,	civic,	community,	business	and	industrial	organizations	and	acquire	the	information	needed	for	formulating	the	best	strategies.”

183	 The	Aalborg	Charter	has	three	parts:	Declaration	“European	Cities	&	Towns	Towards	Sustainability”,	The	European	Sustainable	Cities	&	Towns	Campaign,	Engaging	
in	Local	Agenda	21	Processes:	Local	Action	Plans	Towards	Sustainability.

184	 For	more	information,	go	to	www.aalborgplus10.org.

If the LA 21 process is well managed, the 
inhabitants may feel more satisfied and 
begin participating in the management of 
common matters in a relatively short time.
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At the global level, the local implementation 
of Agenda 21 was dealt with at the 2002 World 
Summit on Sustainable Development. The summit 
was accompanied by a successful conference of 
the representatives of cities and towns from all 
over the world, who discussed the implementation 
of Agenda 21 at the local level. The conference 
highlighted the highly positive role played by 
local authorities in the implementation of the 
Rio conclusions and recommendations. The 
importance of local authorities and partnerships 
in fulfilling the objectives of sustainable 
development is also mentioned in the summit’s 
principal document, the Plan of Implementation.185

The process of implementing sustainable 
development at the local level is linked to many 
related activities. In Europe this involves mainly the 
successful “Healthy Cities” projects.

The “Healthy Cities” project was initiated by the 
World Health Organization186 as early as 1988, 
attracting within 15 years 1,300 cities from 30 
European countries. The project aims at fulfilling 
the vision of a “healthy city”, which continuously 
searches for ways to improve the quality of life of 
its citizens. At the national level, there is usually 
a National Healthy Cities Network.187 The project 
should support intradepartmental activities 
leading to innovations, a larger participation of the 
public, and a higher quality policy of public health.

The  I nter nat ional  Counci l  for  Loca l 
Environmental Initiatives (ICLEI) based in Freiburg, 
Germany, is another significant initiative (or rather 
institution).188

The ICLEI formulated criteria which a LA 21 
program must meet:
– It engages local inhabitants;
– It contains a vision of a sustainable future;
– It solves the economic, environmental, and 

social needs of the local community as 
interrelated items;

– The LA 21 process is managed by an cross-
sectoral group or “Citizens’ Forum”;

– There is an action plan available (or in 
preparation);

– There are indicators for monitoring how 
successful the LA 21 implementation is;

– There are mechanisms for monitoring and 
reporting on the fulfillment of LA 21.

A lack of political will and funds from the 
government continue to pose the greatest 

detriment to the implementation of LA 21. In terms 
of engaging municipalities in LA 21, Sweden and 
other Scandinavian countries rank first (already in 
2001 nearly 100% of municipalities were involved), 
closely followed by, for example, Great Britain. 
African and South American countries record the 
poorest rate of involved municipalities and local 
communities.

In the Czech Republic, cities and municipalities 
are slow in becoming involved; there are not 
more than several dozen members. However, 
in 2004 a Working Group for Local Agenda 21 
was established under the Government Council 
for Sustainable Development, generating a set 
of 21 criteria based on which the quality of the 
implementation of Local Agenda 21 is measured 
(see Chart 19).

The set of twenty one criteria is divided into 
four basic categories (A, B, C, D). There is another 
category of candidates (“Interested Parties”) 
comprised of municipalities and cities preparing 
for membership in LA 21. Each of these 21 criteria 
has defined indicators, which include activities 
(operations) that need to be implemented for the 
criteria to be fulfilled. Depending on the number 
of fulfilled criteria, municipalities and cities are 
classified into categories reflecting the quality level 
of the implemented LA 21:
– Category “Interested Parties” – includes all 

registered parties interested in LA 21; it is 
open to municipalities as well as to other 
entities that are actively participating in the 
implementation of LA 21, e.g. NGOs.

– Category D: “Start” – elementary level of LA 21, 
requires the organization of the LA 21 process.

– Category C: “Stabilization” – intermediate level 
of LA 21, requires the active participation of 
the public and political support for the LA 21 
process.

– Category B: “Management system” – advanced 
level of LA 21, requires the launch and use 
of the municipality management system in 
compliance with LA 21 principles.

– Category A: “Long-term process” – the highest 
level of LA 21, requires strategic and long-term 
development with the active participation 
of the public, based on the principles of 
sustainable development, and directed 
at enhancing the quality of the lives of its 
inhabitants.

185	 It	states:	“The	states	should	enhance	the	role	and	capacity	of	local	authorities	as	well	as	stakeholders	in	implementing	Agenda	21	and	the	outcomes	of	the	Summit	
and	in	strengthening	the	continuing	support	for	Local	Agenda	21	programmes	and	associated	initiatives	and	partnerships”.

186	 For	more	information,	go	to	http://www.who.dk/healthy-cities
187	 The	Czech	Republic	has	a	National	Healthy	Cities	Network,	too.	For	more	information,	go	to	www.nszm.cz
188	 Freiburg	is	one	of	the	best-known	cities	for	sustainable	development.	It	is	noted	especially	for	its	extensive	support	of	renewable	energy	resources	and	for	the	

radical	elimination	of	car	traffic	in	selected	parts	of	the	city.

In terms of engaging municipalities in 
LA 21, Sweden and other Scandinavian 
countries rank first closely followed by, 
for example, Great Britain. In the Czech 
Republic, cities and municipalities are 
slow in becoming involved; there are not 
more than several dozen members.

A lack of political will and funds from the 
government continue to pose the greatest 
detriment to the implementation of LA 21.
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Category 
and 

criterion 
number

Criterion Indicator

IP I. Interest in being registered in the LA 
21 records

– Filling in the registration form for the LA 21 
Database

IP II. LA 21 contact person – Appointment of the contact person – a 
representative of the legal entity

IP III. Feedback on the state of LA 21 – Regular confirmation of interest in registration 
in the LA 21 Database

D 1 LA 21 organization structure

– Appointment of a politician responsible for LA 
21
– Appointment of LA 21 coordinator (within the 
authority or organization established by the city/
municipality)
– Existence of an informal group for LA 21 (an 
official body is also possible)

D 2
Active participation of the public in 
planning and decision-making (round 
tables, citizens’ forum, etc.)

– Planning with the public (action or community 
planning)

D 3 Presentation of the LA 21 activities and 
output

– Updating the website with LA 21 information
– Publishing news about LA 21 in the local/
regional/national media

D 4
Cooperation/partnership of the public 
administration sector, civic sector, and 
business sector

– Joint participation of the representatives of 
the civic sector and the business sector in the 
activities within LA 21

C 5 Official LA 21 organ of the local 
authority

– Establishment of an organ for monitoring LA 21 
progress

C 6
Officially approved document 
concerning LA 21 (declaration, charter, 
etc.)

– LA 21 document approved by the municipal 
authority

C 7
Information, education, and raising 
awareness about sustainable 
development and LA 21

– Organizing educational campaigns about 
sustainable development (Earth Day, European 
Mobility Week, etc.)
– Implementation of educational events 
concerning sustainable development, LA 21, and 
related topics for an authority or the public

C 8 Monitoring and evaluating the LA 21 
process

– Regular reports on LA 21 discussed by the 
municipal council or local authority

C 9 Funding of the LA 21 activities by the 
local authority

– Approval of funding the LA 21 activities based 
on the community planning by the municipal 
council or local authority

C 10 Regular LA 21 public forum concerning 
the development of the municipality

– Organizing an LA 21 public forum for the 
overall development of the municipality

B 11

Sustainable development strategy 
or a strategic plan of the municipal 
development respecting the principles 
of sustainable development

– SD strategy or SD strategic plan approved by 
the municipal authority

B 12

A particular concept in compliance 
with a sustainable development 
strategy or strategic plan of municipal 
development, which  respects the 
principles of sustainable development

– A particular concept fulfilling the principles 
of sustainable development, approved by the 
municipal authority

Chart 20: Criteria for measuring the fulfillment of Local Agenda 21
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4.9.6 actors of sustainable development 

Key: IP – interested parties; D – category “Start”; C – category “Stabilization”, B – category “Management system”, A – category 
“Long-term process” (National Network of Healthy Cities of the Czech Republic, www.nszm.cz))

B 13 System of municipal funding for the 
implementation of LA 21 measures

– Approval of the subsidy system (or at least of its 
particular parts), including the LA 21 subsidy, by 
the municipal council or authority

B 14 Obtaining external resources for 
implementing LA 21

– Obtaining external resources for implementing 
LA 21 activities (external subsidies, grants, etc.)

B 15 Identification and monitoring of LA 21 
indicators

– Identification and monitoring of indicators 
based on the community planning

B 16
Monitoring the internationally 
standardized indicators of sustainable 
development

– Monitoring the international indicators of 
sustainable development

B 17 Certified training of an LA 21 
coordinator

– The completed accredited training of an LA 21 
coordinator

B 18
Experience exchange and transfer of 
sound practice examples in the area 
of LA 21

– Active publication of the local examples of 
sound practice within a themed event of no less 
than regional importance

A 19
Local authority’s official organ for 
monitoring the state of sustainable 
development

– Establishment of a organ of the municipal 
council or authority

A 20 Quality management within public 
administration

– Introduction of a certified system of quality 
management within the municipal authority’s 
activities (e.g. ISO, EMS, EMAS)

A 21
The principles of sustainable 
development are put into practice in 
the municipality

– Maintenance or improvement of the 
existing state and influence over sustainable 
development (in compliance with local or 
standardized indicators)
– The inhabitants’ satisfaction with the quality 
of life in the municipality and with the LA 21 
process

The formulation of sustainable development 
strategies would be a mere academic exercise 
was it not followed up by the purposeful 
implementation of sustainable development. 
Who are the possible actors that accept the 
implementation of sustainable development as 
their task and mission?

Without a shadow of doubt, firstly it is citizens. 
They can do thousands of small things which, in 
total, fundamentally influence our path towards 
sustainable development (see the Infobox).

infobox: What can individual citizens do for sustainable development?
In his book “An Inconvenient Truth” Al Gore (2006) provides some examples of how the individual choices of us, 
citizens, can contribute to protecting the climate and thus supporting sustainable development:
1. Reduction in emissions from our home energy use
– Opting for energy-efficient lighting;
– Opting for energy-efficient appliances when making new purchases;
– Proper operation and maintenance of household appliances;
– Efficient heating of the house or flat;
– High quality insulation of the house or flat;
– Reduction in the consumption of hot water;
– Reduction in standby power waste.
2. More economical transportation
– Replacement of driving by walking, cycling, or taking public transportation wherever possible;  
– More economical driving;
– Consideration of efficiency when buying a new vehicle;
– Purchase of a hybrid vehicle, if possible;
– Use of alternative fuels wherever possible (natural gas, hydrogen, ethanol, etc);
– Carpooling to work;
– Reduction in air travel.

Citizens can do thousands of small 
things which, in total, fundamentally 
influence our path towards sustainable 
development.
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3. Reduction in consumption
– Purchase of durable goods;
– Purchase of goods with recycleable packaging, minimisation of packaging; 
– Diligent recycling of products wherever possible;
– No wasting of paper;
– Grocery shopping with reusable bags;
– Composting of household organic waste;
– Use of a refillable water bottle for carrying beverages to work or on trips; 
– Modification of the diet to include less meat;
– Purchase of local (regionally made) products.

Once cit izens understand and accept 
sustainable development, the fact is bound to be 
substantially reflected in the interest of political 
parties competing for the voters’ favor. In his book 
“The Future of Freedom”, Fareed Zakaria (2005) 
considers political parties the key player in modern 
society:

“Political parties are the mechanism through 
which people in modern societies express, accept, 
and institutionalize their moral and political values. 
Without parties, politics becomes a game for 
individuals, interest groups, and despots.”

We could also paraphrase a quote by Clinton 
Rossiter: “There would be no America without 
democracy, no democracy without politics, no 
politics without parties”. Substitute America 
with sustainable development: “There will be no 
sustainable development without democracy, 
no democracy without politics, no politics 
without parties or, rather, organized political 
movements”.189

Hence political parties and movements vie 
for the citizens’ favor. The Czech Republic, too, 
faces the question of whether, when, and what 
real political power can be found to take the 
responsibility for implementing the sustainable 
development strategy.190

The elected political parties gain power over two 
key institutions – the government and (partially) 
parliament, or in other words the executive power 
and (partially) the legislative power. They have a 
fundamental disadvantage: short-term thinking 
with the next election as the horizon in mind. Yet, 
promoting sustainable development requires 
above all long-term thinking.

When influencing public opinion and 
creating a positive relation towards sustainable 
development, educational institutions and the 
media can provide the best help. In particular 
schools and teachers have an enormous power 
and responsibility. Unlike adults, children are 
extremely impressionable. Provided a teacher is 
able to captivate and persuade them, to win their 
hearts, they will act much more responsibly and 
consciously than our generation ever could.191 
Fortunately schools are not left alone. Their work 
is supported and complemented by numerous 
extracurricular activities, from scout groups to 
dozens of environmental education centers.

Children probably have the greatest influence 
over their parents, and thus the appropriate 
upbringing of children raises awareness in 
adults, too. We adults are often internally fortified 
against the arguments of others, considering our 
colleagues potential enemies, people who could 
dispute our opinion and place our authority at risk. 
However, we are sensitive, perceptive, and open 
to our children. Indirectly or implicitly, a teacher 
or another skilled educator can thus, through 
children, influence the opinions and behavior of 
adults.

It is unnecessary to point out the way the media 
can affect public opinion. Great influence as well 
as responsibility are concentrated in the media, 
fully equivalent to the influence and responsibility 
of politicians. Television has unambiguously the 
greatest influence over the formation of public 
opinion.192 National newspapers and the radio 
are noticeably less influential, while the power 
of professional journals over public opinion is 
negligible, essentially zero.

189	 Along	with	Churchill	we	can	sigh:	“Democracy	is	the	worst	form	of	government	except	all	those	other	forms.”	It	is	certainly	an	imperfect	form	of	government	but	
there	is	nothing	better	available.

190	 Declaratively,	anyone	can	profess	sustainable	development.	Take	a	simple	test,	though.	One	of	the	principles	of	sustainable	development	is	the	responsibility	
towards	future	generations.	This	logically	requires	a	willingness	not	to	intensify,	the	debt	of	the	state	and	to	work	with	a	balanced	or	even	slightly	surplus	state	
budget.	Unfortunately,	today	such	a	requirement	is	completely	unrealistic	even	in	the	case	of	developed	countries.

191	 However,	it	is	mortally	dangerous	to	force	children	into	mechanical	learning	and	absorbing	large	volumes	of	information	instead	of	offering	them	personal	
experience	and	the	gratification	of	natural	curiosity:	“Instead	of	guiding	pupils	to	acquire	experience,	they	are	presented	with	things	others	have	tried	out	and	now	
they	should	memorize.	Anything	a	child	does	not	try	out	on	its	own	is	of	zero	value.	It	leaves	no	trace	in	the	child,	slipping	from	it	like	water	over	a	rock	or	duck	
feathers.	At	the	end	of	the	formation	process	there	is	an	empty,	dried	out	being	that	has	learnt	many	things	but	its	mind	remained	empty	for	it	did	not	experience,	
feel,	or	try	any	of	it.	That	is	why	school	leaves	so	few	traces	in	a	child.	Its	real	life	is	elsewhere”	(Henri	Boulad).The	higher,	secondary	and	particularly	tertiary,	
education	level	is	dedicated	to	the	development	of	creative	questioning,	searching	and	researching	skills:	“University	education	is	a	systematic	training	of	the	
ability	of	becoming	surprised,	of	discovering	within	the	discovered,	searching	within	the	found,	and	doubting	the	indubitable.		
A	university	attempting	to	piously	transmit	knowledge	should	be	declared	infected	and	transformed	into	a	central	office”	(Miroslav	Petříček,	Jr.).

192	 It	is	unfortunate	that	today’s	commercial	television	channels	and,	to	a	great	extent,	also	public	television	channels	behave	as	if	with	one	goal	in	mind	only	–	to	
amuse	the	audience	to	death.	This	is	enhanced	with	a	hefty	volume	of	advertising	that	Oliviero	Toscani	called	a	“smiling	carrion”	(Toscani,	1996).

Without parties, politics becomes a game 
for individuals, interest groups, and 
despots.

In particular schools and teachers have 
an enormous power and responsibility. 
Unlike adults, children are extremely 
impressionable. 

Children probably have the greatest 
influence over their parents, and thus the 
appropriate upbringing of children raises 
awareness in adults, too.

Power of professional journals over public 
opinion is negligible, essentially zero.
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The media’s influence is closely linked to 
the importance of famous artists and athletes. 
The United Nations Organization (especially, 
for example, the UN Children’s Fund – UNICEF) 
offers many of them appointments as “goodwill 
ambassadors”, for example, to combat poverty 
or support health or education in developing 
countries. Towards the end of the 20th century, an 
international initiative Jubilee 2000 emerged in 
Europe, calling for the year 2000 to be declared 
a “jubilee”193 and for a full or at least partial 
cancellation of the debt of developing countries. 
For a long time it seemed that the initiative would 
meet the same fate as many others before – several 
thousand signatures would be collected but it 
would amount to nothing. However, the petition 
was given public support by rock singer Bono Vox 
of U2 and former heavyweight boxing champion 
Muhammad Ali. In consequence, the petition was 
signed by 24 million people and the World Bank, 
along with the most important creditor countries, 
began to seriously consider cancelling the debt. 

Unquestionably, the private sector  – the business 
community – enjoys immense influence, too. 
Entrepreneurs and their companies could easily be 
viewed as the “worst enemies” of the environment 
and hence of sustainable development, in 
particular for preferring the strategy of “to be 
is to grow”. At the international, national, and 
regional levels there are nevertheless occasional 
promising signs of a number of companies and 
enterprises trying to act responsibly (for some it 
mostly means creating a more favorable corporate 
image). It is mainly thanks to the World Business 
Council for Sustainable Development that better 
informed entrepreneurs and companies view 
sustainable development as something more than 
a foreign expression or a bad word. The Council 
was founded during the Rio Conference in 1992 
by Stephan Schmidheiny, a Swiss entrepreneur 
and its first president.194 Today the Council boasts 
200 corporate members and over 1,000 business 
leaders, and a network of 60 national and regional 
branches.

The business sphere is fundamentally influenced 
and regulated by the existing (or non-existent) 
environmental policy and by the introduction of 
relevant economic tools.195 On the other hand, it 
can be influenced by knowledge and awareness 
raising that it is possible to make a profit with 
the environment and sustainable development, 
whether it concerns environmental engineering, 
renewable energy resources, or the emphasis 
on the greater durability and utility value of the 
products.

Insurance companies have become a welcome 
ally in implementing sustainable development. 
On the global scale, between 1998 and 2003 
insurance companies paid EUR 10 billion just for 
weather–related damage. Uninsured damage 
was estimated to equal EUR 50 billion. Insurance 
companies are thus among the most competent 
actors of the political discussion about climate 

change, energy, and other areas, and it is in their 
interest to promote effective preventive policies 
(Mezřický, 2005).

Trade unions could also play a part in promoting 
sustainable development. For decades they have 
fought for the rights, better working conditions, 
and well-being of employees.196 Now trade unions 
could set out to strive, not only for the protection 
of employees’ rights, but also for a healthy 
environment and the responsible behavior of 
employers towards future generations, nature, 
and natural resources. This could introduce a 
fresh impulse for their activities, especially in the 
developed countries. As yet there is no indication 
of such a shift in the thinking and actions of trade 
unionists.

Religions, and within the Euro-American 
civilization Christian Churches in particular, hold 
and will continue to hold a unique position. In 
general and at the declarative level, Churches 
adopt a highly responsible approach to the 
environment, derived from the responsibility 
of people as managers of Earth to God as the 
creator of people and the whole world. In reality 
though, as far as the environment and sustainable 
development are concerned, Churches seem to be 
“asleep” or lacking enough energy to efficiently 
promote a responsible approach to human life 
and animate and inanimate nature.197

The representatives of Churches and laypeople 
have excellent conditions for the implementation 
of sustainable development for two reasons:
– Their thinking has, or definitely should have, 

a long-term perspective, because from a 
believer’s viewpoint the meaning of our 
existence is directed to salvation and eternal 
life. As long as nature is entrusted to us during 
our earthly pilgrimage, we are obliged to take 
the best possible care of it.

– Churches can very effectively influence 
the thinking, behavior, and actions of their 
members across all social classes and regions, 
including rural areas. In rural areas the words 
uttered by the priest or pastor during a sermon 
enjoy a considerably greater importance 
and impact than an article written by a city 
intellectual for a professional journal. 

Personally, I see the biggest hope for the 
implementation of sustainable development in 
NGOs and social movements. The more developed 
and open a civic society is, the more important the 
role of the NGOs.198 In an open civic society, apart 
from state institutions, a network of civic initiatives, 
associations, special interest groups, and voluntary 
organizations plays a major part.199

Social movements have the power to trigger 
great social changes. In them especially lies hope 
for positive and democratic change, even though 
the goals may take years or even decades to 
accomplish. Therefore we will now study them – 
the key actors on the path towards sustainable 
development – in detail.

Insurance companies have become a 
welcome ally in implementing sustainable 
development. 

The more developed and open a civic 
society is, the more important the role of 
the NGOs.
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4.9.6.1 the movement action plan
In 1987 Bill Moyer (1933–2002) developed a 
“Movement Action Plan”, or a practical strategy 
for social movements.200 In it he formulated the 
progress of great social changes and how to 
actively participate in them.

One of the main reasons behind the limited 
efficiency of social activities has always been the 
lack of strategic analyses, theories, and methods, 
which would help activists to better analyze and 
evaluate the movements’ behavior, understand the 
principles of their functioning, and guide them in 
the desired direction.

Social movements must undergo a long process 
from drawing the public’s attention to the problem 
through winning the majority opinion and passing 
through the prolonged traditional democratic 
mechanism to transforming the publicly accepted 
opinion into a new political consensus or a new 
policy and social conditions. The long history of 
successful social movements demonstrates that:
1. Activists are often under the mistaken 

impression that they are powerless, their 
movement is falling apart, and their efforts 
are fruitless;

2. They tend to have an aversion to success and 
fear it;

3. The atmosphere within the movement is 
often characterized by feelings of despair and 
weakness.

These phenomena even dominated movements 
now considered model successes (e.g. the anti-
Vietnam war movement). In consequence, in many 
activists these attitudes lead to a loss of hope and 
to demoralization, exhaustion, and desertion, or 
the activist assumes an ineffective and destructive 
role. The movement then becomes uninteresting 
to the majority of the public, and yet, faith in one’s 
own strength is extremely powerful.

In his book “The Structure of Scientific 
Revolutions”, Thomas Kühn (1997) showed that 
people always adhere to an old, even if nonsensical 
world paradigm until they are offered a brand 
new and clear model, a new feasible alternative. 
According to Kühn, a paradigm shift requires:
1. A new, alternative model;
2. Comparison of the existing information and 

the old paradigm;
3. Comparison of the existing information and 

the new paradigm;

193	 It	is	the	biblical	concept	of	the	remission	of	debts.
194	 Since	1995	Bjorn	Stigson	has	been	President.
195	 Responsible	entrepreneurs	call	for	the	introduction	of	clear	rules	valid	for	all,	to	which	they	could	then	react.	Stephan	Schmidheiny	adds:	“Eco-efficiency	is	

not	achieved	by	technological	change	alone	(…)	it	is	also	by	about	changing	the	rules	of	the	economic	game	in	order	to	move	from	a	situation	of	wasteful	
consumption	and	pollution	to	one	of	conservation,	and	from	one	of	privilege	and	protectionism	to	one	of	fair	and	equitable	chances”.

196	 Let	us	not	delude	ourselves	that	the	influence	of	trade	unions	in	the	European	and	other	most	advanced	countries	has	declined,	in	the	belief	that	“everything	
important	has	been	won”.	In	developing	countries	the	position	of	working	people	is	comparable	(if	not	worse)	to	the	situation	in	Europe	at	the	times	of	novelist	
Charles	Dickens,	who	depicted	the	dark	side	of	the	emerging	capitalism	–	inhuman	working	conditions.

197	 This	regrettable	attitude	may	be	fostered	by	the	fact	that	some	Christians	believe	animals	(let	alone	the	plant	kingdom)	have	no	soul	and	therefore	are	of	no	
significance;	the	only	thing	that	matters	is	the	salvation	of	people.	Without	wishing	to	dive	into	theological	contemplation,	an	objection	must	be	raised:	what	God	
created	he	saw	as	good	and	therefore	we	can	hardly	presume	God	feels	indifferent	when	we	destroy	his	work	and	bring	suffering	on	living	creatures.	

198	 As	mentioned	in	the	chapter	dealing	with	the	decline	of	the	Roman	Empire,	unlike	today,	there	were	no	non-governmental	organizations	or	movements	then.	This	
could	be	our	chance	to	avert	a	civilization	collapse	similar	to	the	one	that	struck	Rome	in	the	fifth	century.

199	 The	role	of	the	state	is	to	ensure	a	legal,	economic,	and	information	framework	for	civic	activities,	within	which	they	can	operate	and	develop.
200	 Its	full	title	is	“The	Movement	Action	Plan:	A	Strategic	Framework	Describing	the	Eight	Stages	of	Successful	Social	Movements”.

4. Comparison of the old and new paradigms to 
determine which one corresponds to reality.

Efficient action requires personal maturity. 
Abandoning an unrealistic model of failure and 
accepting a model of success is a great mental 
and cultural leap.

There are several strategic preconditions for the 
“Movement Action Plan”:
1. The movement is strong. For sensible 

people, a movement has always been a 
mass tool for implementing positive social 
change, especially when classic democratic 
mechanisms fail.

2. Movements form an integral part of society. 
Progressive non-violent movements form an 
integral part of the history and continuous 
development of society. A movement must 
consistently address society in the sense of 
its principal values. Movement activists will 
succeed only if they manage to persuade 
the majority that it is their movement which 
promotes the right values and not the current 
powerholders.

3. The interests of the minority versus social 
justice. Powerholders will fight back until it is 
in their interest to join the change.

4. Establishment of participatory democracy. Led 
by social movements, participatory democracy 
is the key to solving the present, horror 
inducing problems and to the establishment 
of a more humane world.

5. The ordinary citizen is the target. The 
movement’s primary objective is not 
powerholders but ordinary citizens. Social 
change will take place only if the majority of 
citizens are informed about and affected by 
the problem. Powerholders will not alter their 
policies unless the majority of society exerts 
convincing pressure on them.

Successful movements need their activists and 
supporters to effectively play four different 
roles: citizens, rebels, advocates of change, and 
reformers.

In order to win over majority opinion, which 
is necessary to accomplish the goal, the activists 
must be responsible citizens. A good citizen 
decidedly agrees with the basic values of society.

People always adhere to an old, even if 
nonsensical world paradigm until they 
are offered a brand new and clear model, 
a new feasible alternative. 

Powerholders will fight back until it is in 
their interest to join the change.

Successful movements need their activists 
and supporters to effectively play four 
different roles: citizens, rebels, advocates 
of change, and reformers.
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Activists must be rebels, loudly rejecting the 
conditions and policies that violate the above 
values. However, protesting alone does not suffice.

Activists must also diligently advocate the 
desired changes and participate in educating 
and persuading the public to oppose the existing 
politics and to seek positive, constructive solutions.

Finally, we need reformers working in 
political parties and movements and in official 
governmental and legislative structures to 
incorporate these solutions into the law and 
governmental policy and to promote their general 
acceptance.
A successful movement process includes:
I. Grand strategy – participatory democracy.
II. Eight developmental stages of a successful 

movement.
III. Particular objectives and movements.
IV. Strategy for the struggle with powerholders.
V. Three phases of a movement.

I. Grand Strategy – Participatory Democracy
The grand strategy of social movements is 

to acquire actual power for society by means 
of participatory democracy. The greatest battle 
of today is the battle between authoritarian 
centralism and participatory democracy. The direct 
actions of a movement are often correctly aimed at 
powerholders and their policies. The real purpose 
is not to directly influence the powerholders to 
change their mind and policies but to put the 
problem in the public spotlight, with the goal of 
alerting, educating, winning, and inspiring the 
public to advocate social change. The mainstream 
public is a force exerting a strong pressure on 
powerholders and official institutions to change 
their policies.

II. Eight Developmental Stages
The eight developmental stages of successful 

social movements describe the progress the 
movements make over many years.
Stage 1: Normal times. There is a problem but it is 
not on society’s agenda. The public is unaware of 
the problem.
Stage 2: Proof of the failure of normal institutions. A 
new wave of public opposition arises, having to 
prove the official institutions and channels support 
the status quo and prevent any change.
Stage 3: Ripening conditions. Tension arises and 
grows; conditions for change ripen. Mainline 
activists lift their heads and come into conflict 
with the prevailing conditions, institutions, and the 
powerholders. The public notes the conditions are 
worsening.
Stage 4: Take-off. A problem violating widely 
cherished values bursts into the public spotlight, 
causing mass nonviolent action campaigns and the 
establishment of a new widespread movement. 
It becomes the topic of the day, surrounded by a 
climate of crisis.
Stage 5: Perception of failure. The movement is 
entering the sixth stage but many activists cannot 
see any progress and feel the movement is failing.
Stage 6: Majority public support. The movement 
undergoes a transformation, shifting from the 
protest of the take-off stage to a lasting struggle 

with the powerholders over public opinion, the 
establishment of a strong opposition, and the 
provision of positive alternatives. Mainstream 
society is becoming convinced of the movement’s 
views.
Stage 7: Success of the alternatives. It is not a one-
off event but a long-term process. The struggle 
shifts from opposing the existing policies to 
searching for an acceptable alternative. The public 
strongly supports a change. The powerholders find 
continuing the old policies more difficult than 
accepting new ones.
Stage 8: Continuation. The movement must 
protect and expand the success it has achieved. 
At the same time it focuses on other particular 
movements or goals. In the long-term perspective, 
the movement is interested in shifting the pattern 
of behavior and action.

III. Particular objectives and movements
Social movements can win over and attract 

the majority of ordinary citizens because they 
are firmly anchored in strongly felt and widely 
respected values (democracy, justice, etc.). 
However, these values are too abstract and alone 
cannot mobilize people for action. The movements 
must build on specific situations that immediately 
affect specific people.
Success is threatened by many pitfalls:
– The form of the final success and conclusion 

often fails to meet the original idea of the 
activists, who must revise their idea and adapt 
to reality.

– The problem is hardly ever solved without 
reservations. Therefore, the movement needs 
to continue monitoring many partial problems.

IV. Strategy for the struggle with powerholders       
There are ten indicators of a movement’s success 

in the strategic struggle with powerholders. 
Movements that have achieved all ten indicators 
are in the mature sixth stage, the stage of majority 
public support. They are close to accomplishing 
many particular goals and some of the main long-
term goals.
1. The problem is put on the social and political 

agendas and kept there. Once the problem is 
on the agenda, time works for the movement.

2. The movement wins a majority of the public 
on the basic problem.

3. The powerholders change their strategy and 
adopt a new politics because the old one is 
discredited and rejected by a public majority. 
However, they maintain their purposes and 
goals.

4. The movement  counters  each new 
powerholder strategy.

5. The powerholders encounter difficulties when 
employing many of the strategies in practice as 
it limits their ability to continue their policies 
in the long run.

6. Expansion of the problems and goals.
7. Establishment of a “hard” (stronger, more 

informed) opposition.
8. Promotion of a solution. Discussions within 

the movement as well as the public focus on 
alternatives to the existing policies.

The movements must build on specific 
situations that immediately affect specific 
people.
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9. The movement wins over public opinion for 
individual alternatives.

10. The powerholders are often forced to oppose 
solutions they had “officially” favored.

Social movements need to promote substantial 
social change and not just minor reforms.

V. Three phases of a movement
To accomplish long-term objectives, movements 

need to win over the public in three ways:
1. Awareness of the problem.
2. Opposition to present conditions and policies.
3. Support for alternatives.

Awareness of the problem, opposition to 
conditions, and support for alternatives slowly 

Fig. 83: The four roles of activists (reformers, 
rebels, citizens, and advocates of change) 
(adapted from Moyer, 1992)

rise up to a “trigger moment”, which elicits general 
publicity and discussion. In the next few years, 
public opposition to the present conditions and 
policies increases more rapidly. This opinion proves 
“soft” though, succumbing to the strong counter-
measures of the powerholders; this leads to 
discouragement and confusion; the powerholders 
regain support. The movement must undergo 
another tiring cycle. The main purpose is to win 
over the public for the support of alternatives and 
to create a political power to implement them in 
politics. Engaging the public’s desire for change 
and reducing their fear of a suitable alternative is 
of utmost importance.

Fig. 84: Three phases of the movement 
(winning the public in three ways)  
(adapted from Moyer, 1992)

Engaging the public’s desire for change 
and reducing their fear of a suitable 
alternative is of utmost importance.

MOVEMENT ACTION PLAN – THREE  PHASES OF THE MOVEMENT
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Photo 119: The legacy of the Egyptian civili-
zation is symbolized by the pyramids of Giza. 
What will the Euro-American civilization leave 
to the “distant future”? (source:	the	author)

4.10 What if it Goes Wrong?
We should allow for and ponder the possibility 
that efforts at sustainable development will fail 
(for the lack of determination, time, or both) and 
the human community will experience great 
civilization turbulence. I would be happy if one 
day it transpired that the following contemplations 
were a self-defeating prophecy, having contributed 
at least a little to a happy ending.

Of all the global problems we characterized 
in the first part of the book we can select three 
“megaproblems”, which are especially dangerous 
and, what is more, enhance one another’s effect. 
These are: population growth, poverty, and 
environmental degradation.

Currently there are seven billion people living 
on Earth, with the absolute number of inhabitants 
rising despite the fact that the growth rate has 
been slightly decreasing. Environmentalists agree 
unequivocally that the present number of people 
on the planet cannot attain the standard of living 
of the wealthiest countries as there are simply not 
enough resources and the ecosystems cannot 
bear such a load. Population growth is critical 
especially in certain regions such as the Muslim 
countries of the Near East. Too many young 
people are sentenced to live in poverty, with no 
employment or prospects, a fact that generates an 
explosive situation. The more people there are on 
the planet, the higher the number of the poor and 
the greater the load and subsequent depletion of 
the environment is.

Poverty, or destitution201 to be more precise, 
has accompanied people since time immemorial. 

On the other hand, never in history have we had 
such powerful means to cope with it as now and 
never in history have so many people (in absolute 
numbers) suffered from poverty.

In 2011 there are more than 1,100 billionaires in 
the world (expressed in USD); their number is rising 
steeply especially in the developing economies 
of China, India, and Russia. Together they owned 
twice as much wealth as half (3.4 billion) of all 
poor people. Common sense tells us this situation 
is neither just nor sustainable. As the poor have 
more children than the rich, poverty boosts 
population growth. Naturally it also increases the 
environmental load as the poor live on a day-to-
day basis and lack the strength or desire to think 
what will replace the forest they cut down or what 
will happen to the lake they dump their waste in.

Finally, the environment is a complex problem 
with lasting consequences. Some of the negative 
phenomena would quickly subside if their cause 
was removed. For example, when people cease 
polluting surface water, it improves very quickly, 
within days or weeks. Depletion of the ozone 
layer lasts for years or rather decades after the 
cause (freon releasing) has abated, but the loss 
of biodiversity and the extermination of plant 
and animal species will never “subside”, the loss is 
irreversible. The more devastated the environment, 
the more poverty there will be and thus usually the 
higher the population growth.

This trinity of “megaproblems” is mutually 
conditioned by positive feedback:

                                                                  

We have a standard of living our ancestors 
could only dream of. In the course of our 
life, one quarter of all animal species has 
died out. We have used up more natural 
resources than humankind did for the 
entire preceding history. And we live at 
the beginning of a century in which our 
civilization is more likely to meet its end 
than ever before. ... How can we live face to 
face with doom?

Jaroslav	Kalous

Poverty has accompanied people since 
time immemorial. On the other hand, 
never in history have we had such 
powerful means to cope with it.
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After the French troops replaced the Italian ones, 
ten soldiers were killed because the Italians had 
not passed their “know-how” on to the French. 
The Italians naturally deny the above practice and 
it is not the aim of this publication to determine 
who is right. What is important is that these things 
sometimes happen and it is a typical example of 
an undermined will, not defending the values on 
which advanced civilization is based.

Peak oil will arrive sooner or later, if it is not 
already starting now. For forty years we have 
been discussing the need to save and switch to 
renewable sources but too much time may have 
been lost. In January 2009, Europe faced the 
hazard of not having Russian gas for some time 
(due to disputes over the payment for gas transit 
between the Ukraine and Russia). This potential 
and in addition temporary threat on its own stirred 
great tension among the public and hectic activity 
among politicians. 

It is hard to imagine the problems and confusion 
when the cost of fossil fuels (especially oil) rises 
steeply and the supplies become unstable. On 
the other hand, the ultimate exhaustion of fossil 
fuels (in the case of coal and gas in particular we 
still have probably a few more decades ahead of 
us) may be the only thing that can stabilize and 
consequently reduce the emission of greenhouse 
gas into the atmosphere.

The above three general “megaproblems” and 
the three most topical problems might be what 
will “break the neck” of the advanced civilization. 
Even if we had the determination and strength to 
cope with one problem, we do not have time to 
respond to the others, which in addition function 

                                                                      

The higher the population growth is, the more 
poverty (destitution) and higher pressure on the 
environment there will be. The greater the poverty 
is, the more devastated the environment and the 
higher the population growth will be. The more 
devastated the environment is, the greater the 
poverty and the higher the population growth will 
be.

At the beginning of the 21st century there 
appeared three less general but all the more 
acute problems, which can undermine the defense 
capability and viability of our civilization. They are 
climate change, terrorism, and peak oil.

Although we have been aware of the peril 
of climate change for several decades, it only 
became “fashionable” among the general public 
in the new millennium. The problem is the great 
degree of uncertainty – we do not know what 
exactly is happening, what consequences it will 
have, and what causes the change – whether 
natural phenomena or rather anthropogenic ones. 
Another problem is that hunger for energy is so 
great that despite all political proclamations and 
commitments, we will probably not be able to 
fundamentally reduce greenhouse gas emissions. 
At least there are no such indications so far.

Hence, the call for the prevention of climate 
change has recently transformed into a request 
for adaptation. From the perspective of advanced 
civilization, this change may be drastic, and the 
new balance to come will take tens, perhaps 
hundreds of thousands of years.

James Lovelock, whose latest book “The 
Revenge of Gaia” (2006) will be discussed in a 
short while, expects the world will provide living 
space for approximately half a billion to one billion 
people.

Neither is terrorism a new problem; in the 
second half of the 20th century Western civilization 
confronted numerous local terrorist groups – in 
Europe alone there were, for example, the IRA 
in Ireland, ETA in Spain, and the Red Brigades in 
Italy. Only September 11, 2001 brought a radical 
change. The determination of Islamic extremists 
to destroy or at least harm Western civilization is 
enormous. The functioning of developed countries 
is always based to a large extent on trust, which is 
what the terrorists are undermining (for example, 
safety measures at airports and public buildings 
in the USA and elsewhere). Unless Western 
civilization finds enough will and determination 
to defend itself, the terrorists may win. A classical 
example of an undermined will was the problem of 
the Italian troops in Afghanistan in the fall of 2009. 
Allegedly they bribed the enemy – the Taliban – 
into not attacking them so that politicians did not 
have to explain casualties to the Italian public. 

Photo 124: A monument in Brussels represen-
ting the atomic structure	(source:	the	author)

James Lovelock expects the world will 
provide living space for approximately 
half a billion to one billion people.

201	 Various	religions	view	poverty	as	a	virtue.	This,	however,	applies	only	to	voluntary	poverty	(a	very	modest	lifestyle	adopted	willingly),	which	does	not	devastate	
people	inside	but	rather	gives	them	strength.	Life	in	destitution,	on	the	other	hand,	damages	people	physically,	mentally,	and	morally.

environment

population growth poverty

The ultimate exhaustion of fossil fuels 
may be the only thing that can stabilize 
and consequently reduce the emission of 
greenhouse gas into the atmosphere.
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synergically, are inter- supportive, and strengthen 
one another’s effect.

Even if some society found the strength and 
determination to restrain itself and make sacrifices 
and accept “blood, sweat, and tears” (the way the 
British did in WWII upon Churchill’s appeal), it 
will not suffice, for an efficient response to global 
problems would require action from the entire 
human society. There is not even a hint that we 
would be capable of this.

The good news is that life on Earth will almost 
certainly survive. As we have shown earlier 
(Chapter 2.3), within the last 500 million years life 
on the planet has undergone no fewer than five 
global “disasters”, during each of which 70–95% of 
all plant and animal species became extinct. Still, 
evolution continued to develop towards more 
perfect forms of life.202 

What is at stake and could be harmed or even 
destroyed quite easily is our Euro-American 
civilization and, at the next level, human 
civilization in general. Euro-American civilization 
is at the top of the pyramid in terms of energy 
and resource consumption and standard of living 
(when represented by material consumption). That 
is why it is at the greatest risk.

Otakar A. Funda (2000) posits that a civilization 
ceases to exist when:

– It has lost its vision;
– It has lost its unwritten consensus on what is 

right and what is wrong;
– The costs required to keep it running exceed 

the overall profit from its production;
– Mechanisms ser ving to maintain its 

functioning have become too complicated to 
be repaired while in operation;

– It grew weary when it exhausted its flowering 
and elan, when a destructive atmosphere set 
in.

Funda’s book is characteristically titled “A Weary 
Europe is Dying”. This does not necessarily need 
to happen if, as Viktor Frankl says, we manage to 
rediscover “the will to meaning”. At times of great 
crises great personalities are bound to emerge and 
grow. Whether our civilization fares well or not will 
probably be shown during the first half of the 21st 

century, when the above problems crystallize into 
an actual form and show their real strength. Then it 
will be vital not to sink into panic, despair, and fear, 
which would paralyze our determination to face 
the problems no matter how awful they might be.

What is worse than all the above problems 
with their consequences, worse even than fear, is 
ignoring the problems and thus doing nothing: 

infobox: the european dream of Jeremy Rifkin
In 2004 Jeremy Rifkin wrote a book in praise of Europeans as it was called “The European Dream: How Europe’s 
Vision of the Future is Quietly Eclipsing the American Dream”. Curiously enough, he believes that instead of a decline, 
Europe (unlike North America) will experience a revival. He is of the view that the American approach to the world has 
exhausted itself, suffering from major internal problems. The new generations of Americans increasingly substitute 
the right to strive for success with the right to success. Their willingness for hard work is weakening while fatalism 
and an inclination to fun and irresponsibility is growing. There are more and more people who do not think the use 
of moderate violence in order to reach a goal is wrong.

Jeremy Rifkin sees a hope for change in Europe and its value orientation. The progress of European (or EU) 
integration is for him a state of mind. A new European Dream is being born, in many respects opposite to the American 
Dream. While the American Dream emphasizes unlimited economic growth, personal property, and the pursuit of 
individual interests, the European Dream focuses more on sustainable development and the quality of life.

Two hundred years ago, the founders of the USA created a new dream for humankind which changed the 
world. Nowadays, new generations of Europeans are creating a new dream, believing it is better adapted to meet the 
challenges of the ever more interconnected and globalized world of the 21st century.

Europe is now in urgent need of a new generation of politically active people willing to dream of a better future 
and take the necessary steps to make their dream come true.

The new generations of Americans 
increasingly substitute the right to strive 
for success with the right to success.

Contemporary human life is a human 
dispersal, dispersal in time, space, desire, 
knowledge, and activity. Modern humanity 
is humankind dispersed into a number of 
fragments and separate worlds of logic 
that do not communicate with one another. 
Each dispersal diminishes the  
consciousness. Contemporary humanity 
loses true consciousness, which is more 
fatal than a nuclear bomb.

René	Alleau

“The boat is slowly sinking but we cannot 
feel anything yet – that awaits our children and 
grandchildren. So far, they have no idea, blissfully 
enjoying themselves even more than we did. 
The spirit of our times is hedonism, the object of 
interest is what is delightful and the maximization 
of pleasure with a minimum of worries. It is as if we 
arrived at this planet only to have fun, to “savour 
life“.“ (Kalous, 2008)

How is this possible when we have so much 
information available? One of the probable 
(even if not comprehensive) explanations is the 
fidgetiness, shallowness, “sketchiness” of life, 
arising from the desire to enjoy ourselves and to 
comfortably consume as much fun and pleasure 
as possible.

Revenge of Gaia – a Closer Look into the 
Possible Consequences of Climate Change
James Lovelock is a well-known British physicist, 
who investigated for NASA whether Mars 
supported life. This convinced him that life on Earth 
is no matter-of-fact occurrence but absolutely 
unique (even if not necessarily the only one in 
the universe). Over 30 years ago he formulated 
the Gaia hypothesis: “The Earth System behaves 
as a single, self-regulating system with physical, 
chemical, biological, and human components. 
The interactions and feedbacks between the 
component parts are complex and exhibit multi-
scale temporal and spatial variability... Gaia is a 
thin spherical shell of matter that surrounds the 
incandescent interior; it begins where the crustal 
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202	 As	to	why	this	is	so	we	do	not	know.	James	Lovelock	says	“when	there	is	a	flux	of	energy	through	mass,	interesting	things	like	eddies,	flames	and	life	develop”.	In	
his	book	“The	Self-Organizing	Universe”	(1980),	Erich	Jantsch	writes	that	we	seem	to	live	in	a	world	where	organized	structures	originate	wherever	a	flux	of	energy	
develops.

203	 Prior	to	Lovelock,	all	the	other	authors	dealing	with	global	problems,	starting	with	Donella	and	Denis	Meadows,	claimed:	unless	we	change	our	behavior,	
within	thirty	(twenty,	ten)	years	a	catastrophe	will	strike.	Lovelock	was	the	first	one	to	abandon	the	idea	of	a	“bright	future”;	he	believes	that	we	have	lost	this	
opportunity.

204	 Sociobiologist	Edward	O.	Wilson	(1995)	offers	an	explanation,	asserting	that	historically,	we	are	tribal	carnivores.	Development	has	genetically	“programmed”	us	
so	that	we	see	other	living	beings	only	as	potential	food	and	we	look	after	our	tribe	more	than	anything	else.	However,	I	see	our	chance	in	the	fact	that	through	
civilization	and	culture	(which	has	been	evolving	for	a	mere	10,000	years)	we	are	eliminating	this	tendency.

205	 Lovelock	emphasizes	that	we	are	caught	in	a	cruel	circle	of	positive	feedback.	What	happens	on	one	place	soon	affects	happenings	somewhere	else.	We	are	
dangerously	unaware	of	our	own	ignorance.

rocks meet the magma of the Earth’s hot interior, 
about 160 km below the surface, and proceeds 
another 160 km outwards [to] space. It includes 
the biosphere and is a dynamic physiological 
system that has kept our planet fit for life for over 
three billion years... The Gaia hypothesis views 
the biosphere as an active, adaptive control 
system able to maintain the Earth in homeostasis” 
(Lovelock, 2006).

Lovelock has never claimed that Gaia was 
a living being. As he insists, “it has never been 
more than a metaphor, no more serious than the 
thought of a sailor who refers to his ship as ‘she’”.

At the age of 86, James Lovelock published 
a book summarizing the knowledge he had 
gathered. The title speaks for itself: “The Revenge 
of Gaia”. He wants to rouse us to action, to not 
simply “savour life” as Jaroslav Kalous phrased it 
but face the mortal danger of climate change. 
He may be the first well-known author to have 
“crossed the Rubicon”,203 maintaining: “It is much 
too late for sustainable development; what we 
need is a sustainable retreat. ... The error [the 
supporters of sustainable development and 
laissez faire of business] share is the belief that 
further development is possible, and the Earth 
will continue, more or less as now, for at least the 
first half of this century. ... To expect sustainable 
development or a trust in business as usual to 
be viable policies is like expecting a lung cancer 
victim to be cured by stopping smoking; both 
measures deny the existence of the Earth’s disease, 
the fever brought on by a plague of people. ... If we 
fail to take care of the Earth, it surely will take care 
of itself by making us no longer welcome”.

Lovelock explains why the main safeguard on 
which we have relied so strongly – science – has 
failed us. For the past two hundred years, science 
has been handicapped by being divided into many 
various disciplines, of which each is limited to 
studying only a fractional area of the planet; all the 
while we have lacked a coherent view of Earth. For 
that reason, the pioneering determination of those 
sounding the alarm on climate change was met 
with minimum support by the average scientific 
management.

By changing the environment we declared 
war on Gaia. We violated the environment of 
other species much the same as if in the affairs of 
nation states we had invaded the territory of other 
nations.

Lovelock offers a simile, which former 
Czechoslovakia in particular and Europe in general 
should understand as a strong warning: “I am old 
enough to notice a marked similarity between 

attitudes more than 60 years ago towards the 
threat of war and those now towards the threat of 
global heating. Most of us think that something 
unpleasant may soon happen, but we are as 
confused now as we were in 1938 as to what form 
it will take and what to do about it. ... The Kyoto 
agreement was uncannily like the Munich pact, 
with politicians out to show their eagerness to 
respond while in reality merely playing for time”.

We should act upon the ecologists’ advice and 
(among other things) save energy, but it is similar 
to losing weight – easier said than done.  According 
to Lovelock it is even worse: “We, as a civilization 
are all too much like someone addicted to a drug 
that will kill us if continued and kill us if suddenly 
withdrawn... It began about 10,000 years ago when 
we started burning forests to make hunting easier. 
We ceased to be common animals and set about 
destroying the Earth.204

According to Lovelock, what alternatives are 
left for the future?  The first prerequisite above 
all is to recognize and acknowledge the problem 
exists. The second prerequisite is to understand 
the problem and draw a conclusion.205 The third 
prerequisite is to do something about it. He says: 
“We have grown in number to the point where 
our presence is perceptibly disabling the planet 
like a disease. As in human diseases there are four 
possible outcomes; destruction of the invading 
disease organisms; chronic infection; destruction 
of the host; or symbiosis – a lasting relationship of 
mutual benefit to the host and the invader”.

Lovelock posits that what we now need to 
change most is our character and thinking, 
similarly to what tribal nations do when they 
sense a truly mortal danger. Only then will we 
be able to accept hardship. Our task will be to 
protect civilization and avert the chaos that could 
otherwise overcome us. He compares our situation 
to Napoleon’s tragic march on Moscow in 1812, 
when retreating in time was the most reasonable 
thing Napoleon could have done but did not do: 

“In September of that year, when he reached the 
Russian capital, he had already gone too far, and 
his precious supplies were daily being consumed 
while he consolidated his capture. He was unaware 
that the irresistible forces commanded by General 
Winter were siding with the Russians, allowing 
them to counterattack and regain their losses. 
The only way he could have avoided defeat was an 
immediate and professionally executed retreat so 
that his army could remain intact to fight another 
time. The quality of generalship is measured in 
military circles by the ability to carry through 
and organize a successful retreat. The time has 

The only thing we have to fear is fear itself.
Franklin	D.	Roosevelt	in	his	First	Inaugural	

Address	in	1933

Lovelock has never claimed that Gaia was 
a living being. As he insists, “it has never 
been more than a metaphor, no more 
serious than the thought of a sailor who 
refers to his ship as ‘she’”.

For the past two hundred years, science 
has been handicapped by being divided 
into many various disciplines, of which 
each is limited to studying only a 
fractional area of the planet; all the while 
we have lacked a coherent view of Earth.
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come when all of us must plan a retreat from the 
unsustainable place that we have now reached. ... 
Far better to withdraw now while we still have the 
energy and the time”.206

Unless we organize and make the retreat in 
time, we will not be able to avoid a cosmic death 
sentence, inevitable execution: “The days and years 
will pass, the seasons will continue and we will be 
fed and entertained, and if we have faith we will 
ask God for a reprieve. Some [of us] will probably 
cheat the executioner and die before our time is 
due; the cruel consequences will come for our 
children and grandchildren”.

Young people (at least the thoughtful ones) 
often ask what future there is ahead of them. Their 
intuition seems to give a gloomy message. “In a 
similar way, perhaps, the stridency of the sceptics 
of global heating,” Lovelock says, “hides and reveals 
their fear that they may be wrong.”

However, even if this dismal future materialized, 
the global temperature and oceans were rising and 
civilization collapsing, the bravest cannot give up 
their efforts to save what is possible:

“In the Dark Ages, the religious orders of 
monasteries were the bearers of our culture. [They 
stored and transmitted] the hard-won knowledge 
of the Greek and Roman civilizations.   Despite 
all our efforts to retreat sustainably, we may be 
unable to prevent a global decline into a chaotic 
world ruled by brutal war lords on a devastated 
Earth. If this happens we should think of those 
small groups of monks in mountain fastnesses like 
Montserrat or on islands like lona and Lindisfarne 
who served this vital purpose.”

One way of alleviating the consequences of the 
disaster is to store and transmit the key knowledge 
that will help our descendants develop civilization 
again, without repeating our mistakes. For, as 
Lovelock put it, “It is careless to be cavalier about 
our own death. It is reckless to think of civilization’s 
end in the same way”.

We concluded the lengthy chapter on 
sustainable development with Lovelock’s rather 
pessimistic vision, whose main ambition is not 
development any more but a sustainable retreat. 
If for nothing else than out of respect for such an 
important personality as James Lovelock we are 
obliged to consider this eventuality and deadly 
seriously at that. I believe there is still some time to 
take action to prevent his vision from happening. 
Our abilities are, none the less, limited and 
promoting sustainable development may prove 
to be beyond us.207

Even if there was trouble and the attempt at 
a sustainable retreat turned into anarchy and 
chaos, decent people who survive will still have 
a great mission: carry the fruit of faith and science 
(knowledge) through the Dark Age to a future, no 
matter how distant, that will enable the restoration 
of civilization.

The time has come when all of us must 
plan a retreat from the unsustainable 
place that we have now reached... Far 
better to withdraw now while we still 
have the energy and the time.

One way of alleviating the consequences 
of the disaster is to store and transmit 
the key knowledge that will help our 
descendants develop civilization again.

Our civilization has built its understanding 
of progress on three ideas which have led 
us into crisis: is right to exploit and rule 
nature, people are the supreme creation of 
evolution, and history irreversibly makes 
for the better life of humankind.

infobox: Roots of the Crisis
How did we get into a situation where, despite all the wonderful possibilities and achievements of science and 
technology, we, for the first time in history, are confronted with very serious and culminating problems of global 
extent? We do not aspire to provide an exhaustive response – that is beyond us. It is possible though to mention several 
ideas which, in my opinion, reasonably precisely convey the causes of our problems.
1.     Throughout human history, we have carried the beautiful and at the same time heavy burden of freedom of 
choice. We are able to do good things and approach the purity of angels. Equally we are capable of becoming an evil 
beast. The Rwandan Genocide should not leave anyone in doubt as to how low humans can sink. 
2.      Our misleading understanding of progress is rooted in the industrial development of the 19th and 20th centuries. 
Alvin Toffler (1980) claims that our civilization has built its understanding of progress on three ideas which have 
led us into crisis:
a) It is right to exploit and rule nature;
b) People are the supreme creation of evolution, the principle of natural selection (Darwin) is transferred also into 

social understanding (the richest and most powerful people are also the most able and the most worthy);       
c) History irreversibly makes for the better life of humankind.
3.      It is remarkable how many people in various periods of time have thought that the reason behind the crisis and 
decline of the individual and society is that which we often deem as a desirable aim – affluence.

The amassing of wealth is rejected by various religions of the world. Jesus Christ takes a very radical stand on 
this: “It is easier for a camel to go through the eye of a needle, than for a rich man to enter into the Kingdom of God.” 

Affluence itself is not bad and, if managed and used well, it can be a blessing. Alas all too often it is accompanied 
by greed, which is a deadly sin for Christianity, coming second after pride.

Even earlier, Gaius Sallustinus Crispus (86–35 BC) observed the bitter fruits of the amassing of wealth: “But when 
the state became powerful through work and justice, powerful kings were overcome in war, barbarous tribes and 
great nations were subjugated by power, when Carthage, a rival of the Roman Empire, was wiped out to the roots, 
when all the seas and lands were open to them – at that time luck started to play the devil and to turn everything 
upside down. For those who had easily borne pains, danger, unsure and difficult periods, peace and wealth, at some 
other time so desirable, became a burden and bad luck.”
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206	 This	will	not	be	easy	for,	as	Lovelock	put	it,	“economic	growth	is	as	addictive	to	the	body	politic	as	is	heroin	to	one	of	us”.
207	 Lovelock	notes:	“The	idea	that	humans	are	yet	intelligent	enough	to	serve	as	stewards	of	the	Earth	is	among	the	most	hubristic	ever.”

Affluence also leads to the irresolution and flabbiness of entire nations (and above all their political elites) and 
to an inability to accept energetic, even if painful measures. Winston Churchill described it brilliantly in 1936, when 
he criticized the British government for their inability to face the danger of the Nazi Germany:

“This government is simply not able to make a decision or make the Prime Minister do so. Therefore they continue 
in this peculiar paradox, decided to be indecisive, resolved to resolve nothing, stubborn in their hesitation, firm in 
their flabbiness, strong in their powerlessness... We are approaching the end of the era of postponements, partial 
solutions, comforting and nonsensical excuses and delays. Instead we are entering the period of their consequences”.

This devastating irresolution and buck-passing was expressed even more clearly and aptly by James Truslow 
Adams in “The Epic of America”, published in 1931:

“Practitioners abandoned idealism for affluence, depriving us of both.”
What will, in Churchill’s words, “the period of their consequences” be like? In an excellent study “The Coming 

Anarchy”, published in 1994 and revised into a book in 2001, Robert Kaplan outlined a gloomy scenario of the future, 
especially in Africa. His warning remains relevant even almost two decades later:

“Ecological exhaustion, cultural and racist collision, geographical contingency and changes in the form of war 
are the basic factors which influence development. Africa, or the region of the Gulf of Guinea, is the place where 
the negative influence of these factors manifests itself. This part of the planet offers a dreadful picture of poverty, 
disease and exhausted resources. It is a region of collapsing nation states and international frontiers, escalating 
crime rates and permanent tribal wars. In this situation an uncontrollable explosion of criminal anarchy appears to 
be a real strategic danger. Such a development may be expected by the rest of Africa and the Third World. In these 
countries, which are extremely difficult to control, the pressure then results, not in totalitarianism, but in the collapse 
of social structures and in a “culture of street warriors”, such as in Somalia. Waves of boundless conflicts without 
clear definition will dash across the continents, which means for the West that there will be no obvious and easily 
definable threat such as communism or Nazism”.

Such a development, however, can lead only to the discrediting of the ideals of democracy and to a call for a 
strong authoritarian ruler.
4.  British historian, Paul Johnson (1991), offers a rather different, provocative but undoubtedly also inspiring view 
of the cause of our problems and crisis, which in the 20th century resulted in an enormous wave of violence (in 
particular in the two world wars). In his publication “Modern Times: From the Twenties to the Nineties” he considers 
moral relativism to be our main problem:

“Marx described a world whose leverage was economic interest, for Freud sexual motivation was the most 
important. Both assumed that religion, the original impulse which moves individuals and crowds, is and always was a 
mere fiction. The third of this trio of great German thinkers, who tried in the 19th century to explain human behavior, 
Friedrich Nietzsche, was an atheist too... Religious faith will be replaced by secular ideology. Those who once filled 
the ranks of totalitarian clergy will become totalitarian politicians. The will to power will give birth to a new kind of 
messiah who will not be limited by any religious principles and will want to govern Mankind with an inextinguishable 
desire. The end of the old order and the world lurching without a guide in a relativistic universe was a direct appeal 
for gangster statesmen to appear on the scene. Their appearance was not long in coming.”

Does it mean that humankind has slowly degenerated and people are behaving worse and worse? I do not think 
so. In comparison with our ancestors we have much greater opportunities to influence our environment. This has 
not been, it seems, counterbalanced by greater responsibility and foresight. In contrast to past generations, however, 
we are more experienced and have more information available. This is perhaps our chance, in spite of the fact there 
is no guarantee of a happy ending.    

The end of the old order and the world 
lurching without a guide in a relativistic 
universe was a direct appeal for gangster 
statesmen to appear on the scene. Their 
appearance was not long in coming.



208	 We	should	add	that	when	Jesus	saw	how	horrified	his	disciples	were,	he	beheld	them	and	said:	“With	men	this	is	impossible,	but	with	God	all	things	are	possible”	
(Mt	19,	24-26).
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5 Global Governance
It is extremely important and perhaps crucial 

for the future of humankind in the 21st century 
that the changes to come take place as evolution 
and not revolution. Possibly none of the violent 
revolutions ever managed to fulfill the ideals 
and expectations it had raised. On the contrary, 
every violent revolution was accompanied by 
anarchy, chaos, and bloodshed. Joseph Conrad 
wonderfully captured the treacherousness 
of the revolutionary path in his novel “Under 
Western Eyes”3: “In a real revolution the best 
characters do not come to the front. A violent 
revolution falls into the hands of narrow-minded 
fanatics and of tyrannical hypocrites at first. 
Afterwards comes the turn of all the pretentious 
intellectual failures of the time. Such are the 
chiefs and the leaders. You will notice that I 
have left out the mere rogues. The scrupulous 
and the just, the noble, humane, and devoted 
natures; the unselfish and the intelligent may 
begin a movement – but it passes away from 
them. They are not the leaders of a revolution. 
They are its victims: the victims of disgust, of 
disenchantment – often of remorse. Hopes 
grotesquely betrayed, ideals caricatured – that 
is the definition of revolutionary success”.

The problem with global governance is 
that politicians operating in multinational 
institutions feel even less responsible to 
citizens than when on the local or national 
level. In the past, governing and the law fell 
almost exclusively within the sphere of national 
concerns; the system of nation-states has 
worked successfully for nearly 400 years.4 It was 
chiefly a system of balancing colonial powers, 
and for most of the second half of the 20th 
century there was the bipolar political system 
of the East juxtaposed against the West.

At present, achieving effective global 
governance (reckoning with e.g. global tax 
income) seems unrealistic, for there is only 
willingness and a will to partially improve the 
existing system.

Global governance, if its rudiments are 
emerging at all (especially in the UN), is usually 
viewed as concerned with intergovernmental 
relationships. That, however, is not enough. 
Global governance must involve also the 
activities of NGOs, citizens’ movements, 
churches, multinational corporations, academia, 
and the mass media. Jerome C. Glenn, Director 
of the Millennium Project, introduced an 
interesting idea: In order to face global problems 
and challenges effectively, we need to create a 
new type of institution - “transinstitutions” (see 
the Infobox).

The global problems we analyzed in the 
previous chapters cannot be solved effectively 
by individual nation-states, which often enforce 
their highly divergent interests egoistically, at 
the expense of others. This applies both to rich 
and poor states. Furthermore, the last several 
decades have seen a steep rise in the influence 
of multinational corporations (MNCs), whose 
economic power reaches that of the wealthiest 
countries in the world. The corporations, 
too, manage to promote their own interests 
vigorously in various parts of the planet. 

Therefore, we need an instrument to 
solve global problems – we need global 
governance. This is not to be understood as 
a global government but a set of respected 
and enforceable rules accepted by all. Rules of 
the road provide a good analogy. Everywhere 
around the world people abide by the rule of 
the red light at a crossroads and no overtaking 
across a solid white line. It is not viewed as a 
threat to personal freedom but as a precondition 
preventing people from killing one another. A 
hundred years ago when there were relatively 
few cars in the world there was no need for 
rules. When two cars met at a crossroads, the 
drivers always agreed as to who should go first. 
Now, when there are hundreds of millions of 
cars in the world, this is no longer possible.

The world is “fragmented” into too many 
specific interests and as a result, we lack a 
shared vision of the next course of action. Jacob 
Bronowski (1985) adds: “Yes! We are all afraid 
for our confidence, for the future, for the world. 
That is the nature of the human imagination. Yet 
every man, every civilization, has gone forward 
because of its engagement with what it has set 
itself to do.”

Great ideas have always emerged and been 
promoted at certain crucial moments. Due to 
the numerous culminating global problems 
we may well be standing on the threshold of 
a similar crucial moment or “turning point” as 
Frithjof Capra would put it (1982).

Formulating a vision of a sustainable and 
shared world requires an enormous amount of 
energy, and enforcing this vision will take a lot 
of courage. It is a task for statesmen, not just 
politicians.1 In this context one is reminded of 
the original comment made by W. H. Murray2: 
“Concerning all acts of initiative, there is one 
elementary truth, the ignorance of which kills 
countless ideas and splendid plans: that the 
moment one definitely commits oneself, then 
Providence moves too”.

I am not born for one corner, the whole 
world is my native land.

Lucius Annaeaus Seneca

Concerning all acts of initiative, there is one 
elementary truth- that the moment one 
definitely commits oneself, then Providence 
moves, too.

W. H. Murray

In order to face global problems and 
challenges effectively, we need to 
create a new type of institution - 
“transinstitutions”.
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Infobox: Transinstitutional Organization
We need to create a new type of institution, a “transinstitution”. It should have the following characteristics:
a) It is funded by at least four of the following categories, but none of them finances more than half of its budget: 

government, the business sector, the non-government sector, the UN or other international organizations, 
foundations, universities, and individuals.

b) It has a board of trustees, the members of which represent all of the above types of institutions, but no type of 
institution has an absolute majority of members.

c) It employs or hires employees and consultants from all of the above types of institutions but no institution has 
an absolute majority of employees or consultants.

d) It provides products or services or other outputs purchased or used by all the mentioned types of institutions.
This definition is applicable when embedding the transinstitutional type of organization into the legal system of any 
country. The transinstitutional organization could be a special sort of non-profit organization. It deals through and in 
cooperation with the government, corporations, universities, NGOs, the UN or another international organization, and 
individuals. When dealing with a government, political conduct is required, when dealing with a for-profit corporation, 
it is necessary to respect its interests and point of view, when dealing with an academic establishment, the theoretical 
knowledge must be on a par. When dealing with an NGO, it is important to focus on the ethical issues of the problem, 
and when dealing with the UN, the global and international aspects of the subject matter must be considered. On a 
regular basis people or organizations do not pursue this course of conduct. Their thinking and behavior tends to be 
more analytical and specialized on a certain section of reality (Glenn, Gordon, 2007).

Global governance must be underpinned 
by the principle of equality, democracy, and 
the building of a civil society (The Commission 
on Global Governance, 1995). The present 
international relationships are built on 
sovereignty. However, in relation to the global 
commons sovereignty needs to be restricted or 
carried out collectively. The most serious threats 
to national sovereignty and territorial integrity 
today very often have internal and not external 
roots. Therefore, the concept of sovereignty 
needs to be adjusted so that the individual’s 
rights are balanced with the state’s interests 
and the nations’ interests are balanced with the 
interests of the global community.5

All animal species have the instinct to possess 
territory. Over time, humans managed to 
gradually expand their capacity to acknowledge 
responsibility – first it was the responsibility to 
the family, to relatives, to the community, and 
later to the country. Now we are standing on the 
threshold of acknowledging the responsibility 
of our activities to the whole of humankind.

To achieve global responsibility and the 
consequent global governance, we will need 

1 A statesman is a person in political life, who, once convinced something is right, is willing and able to go, if need be, against the prevalent public opinion, even if it 
means not being reelected at the next elections. A good example is the US president Harry S. Truman and the implementation of the Marshall Plan, which we will 
discuss further in the text.

2 William Hutchison Murray (1913–1996) was a famous and passionate Scottish mountaineer. In June 1942 he was captured by the Germans at El Alamein, where 
he spent three years. In the difficult conditions he wrote a book “Mountaineering in Scotland” on toilet paper. The text was found and destroyed by the Gestapo. 
Despite the hunger and suffering, Murray started the book again and in 1947 he published it.

3 First published in 1911.
4 Since the Peace of Westphalia in 1648, ending the Thirty Years‘ War in Europe.
5 The historian Arnold J. Toynbee noted that in the Atomic Age, national sovereignty spells mass suicide.

political representatives capable of looking 
beyond the nearest elections and beyond the 
closest state border:

“The world needs leaders made strong 
by vision, sustained by ethics, and revealed 
by political courage. ... At the moment, 
political caution, national concerns, short-
term problems, and a certain fatigue with 
international causes have combined to produce 
a dearth of leadership on major international 
issues. The very magnitude of global problems 
such as poverty, population, or consumerism 
seems to have daunted potential international 
leaders” (Commission on Global Governance, 
1995).

As long as individual states fight for power, 
for primacy, in which each considers the 
satisfaction of national concern as the principal 
virtue, there can be no winners but only losers. 
We would all lose and selfishness would turn 
human genius into a means of self-destruction. 
Arnold J. Toynbee says: “Unless we successfully 
adapt to the global village, we will regret ever 
having invented civilization”.

Nationalism is a collective form of 
inferiority. Patriots love their country, while 
nationalists maintain their country is the 
best.

Miloš Zeman

Unless we successfully adapt to the 
global village, we will regret ever having 
invented civilization.
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5.1 Global Ethical Values
Attempts at defining and accepting shared 

ethical values are no novelty. The United Nations 
Conference on Environment and Development 
(the Earth Summit) held in Rio de Janeiro in 1992 
aimed at adopting a sort of “global constitution” 
but resulted only in adopting the legally non-
binding and vague “Rio Declaration”.

An international  non-governmental 
organization, Earth Council, spent the next ten 
years working towards the adoption of the Earth 
Charter; but unfortunately in Johannesburg in 
2002 this second attempt proved unsuccessful, 
too.7 However, it is a high-quality document, 
recognized by many individuals  and 
communities8 (see chapter 2.8.1.3). It is useful 
to compare it with the Universal Declaration 
of Human Rights adopted by the General 
Assembly of the United Nations on December 
10, 1948.

Our conduct is ultimately conditioned by the 
convictions of human hearts – as history and the 
teachings of all world religions prove.6

Global civic values represent the basis, the 
cornerstone of functioning global governance. 
It is necessary to define, accept, and respect 
fundamental values, which people of all 
cultural, political, religious, and philosophical 
inclinations could accept. The former Rector 
of Charles University, Radim Palouš, says: “It is 
scarcely possible to find a culture that is not 
derived from the conviction that a higher, 
mysterious order of the world exists beyond our 
reach, a higher intention that is the source of all 
things, a higher memory recording everything, a 
higher authority to which we are all accountable 
in one way or another. It is often surprising to 
discover that virtually identical moral norms 
arise in different places and different times, 
largely independently of one other”.

Infobox: Universal Declaration of Human Rights (abbreviated version)
Article 1.
All human beings are born free and equal in dignity and rights. 
Article 2.
Everyone is entitled to all the rights and freedoms set forth in this Declaration, without distinction of any kind, such as 
race, colour, sex, language, religion, political or other opinion, national or social origin, property, birth or other status. 
Article 3.
Everyone has the right to life, liberty and security of person. 
Article 5.
No one shall be subjected to torture or to cruel, inhuman or degrading treatment or punishment. 
Article 7.
All are equal before the law and are entitled without any discrimination to equal protection of the law. 
Article 8.
Everyone has the right to an effective remedy by the competent national tribunals for acts violating the fundamental 
rights granted him by the constitution or by law. 
Article 9.
No one shall be subjected to arbitrary arrest, detention or exile. 
Article 10.
Everyone is entitled in full equality to a fair and public hearing by an independent and impartial tribunal, in the 
determination of his rights and obligations and of any criminal charge against him. 
Article 11.
Everyone charged with a penal offence has the right to be presumed innocent until proved guilty. 
Article 12.
No one shall be subjected to arbitrary interference with his privacy, family, home or correspondence, nor to attacks 
upon his honour and reputation. 
Article 13.
(1) Everyone has the right to freedom of movement and residence within the borders of each state. 
Article 15.
(1) Everyone has the right to a nationality. 
Article 16.
(3) The family is the natural and fundamental group unit of society and is entitled to protection by society and the
state. 
Article 17.
(1) Everyone has the right to own property alone as well as in association with others. 
Article 18.
Everyone has the right to freedom of thought, conscience and religion; this right includes freedom to change his 
religion or belief.
Article 19.
Everyone has the right to freedom of opinion and expression.

I have no illusion to be the one to change 
the world. However, I proceed from the 
imperative that each and every one of us 
is obliged to act as if they were able to 
improve the entire world..

Václav Havel

It is often surprising to discover that 
virtually identical moral norms arise 
in different places and different times, 
largely independently of one other.
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Article 23.
(1) Everyone has the right to work, to free choice of employment, to just and favourable conditions of work and to
protection against unemployment. 
Article 25.
(1) Everyone has the right to a standard of living adequate for the health and well-being of himself and of his family.
(2) Motherhood and childhood are entitled to special care and assistance. 
Article 26.
(1) Everyone has the right to education. Education shall be free, at least in the elementary and fundamental stages. 
Article 29.
(1) Everyone has duties to the community in which alone the free and full development of his personality is possible. 

6 If we accept the existence of a higher authority, we should derive our elementary behavioral standards from it. As Europe stems from Christianity and Jewishness, 
it is only natural that the Europeans and other Christian nations behave in accordance with the Ten Commandments and the basic teachings of New Testament. 
According to Václav Havel, all religions of the world are marked by:

 A belief in a higher authority than human authority;
 A belief in the existence of a higher order than the one we have built on the Earth;
 A notion of a justice higher than earthly justice;
 Being based on hope in the metaphysical sense;
 Taking, in some form or another, the infinite and the eternal as the ultimate measures of human affairs and turning our attention to what is beyond our death;
 Deriving, from a humility before that which transcends us, moral imperatives, which they offer to us as guidelines to living meaningful lives.
 In my opinion, what singles Christianity out from other religions are the contents of Christ’s Sermon on the Mount. In short, it is a commandment of love, bidding 

us to do good even to our enemies. This call is the most radical value-oriented change in all of history.
7 We still have a long way to go, with no guarantee of success – take for example the fact that not even EU members can agree on adopting a shared constitution.
8 Between 1997 and 1999 more than 40 national committees of the Earth Charter were established. Based on worldwide consultations, the final version of the 

Earth Charter was issued by the Earth Charter Commission at the UNESCO headquarters in Paris on March 14, 2000. Although not formally adopted by the global 
community, the Earth Charter is a catalyst for an intercultural and interreligious dialogue about shared values and global ethics.

9 However, liberty must be interconnected with responsibility and respect for the truth; otherwise it degenerates into anarchy and tyranny. Pope John Paul II said: 
“Freedom negates and destroys itself and becomes a factor leading to the destruction of others when it no longer recognizes its essential link with the truth”. In 
reverse it applies that respect for the truth endows humans with internal freedom: “And ye shall know the truth, and the truth shall make you free” (John 8.32).

The adoption of civic values and ethical 
rules on the global level promotes global 
civic ethics that represent elementary rights 
and responsibilities shared by all citizens and 
supported by institutions.

The Commission for Global Governance 
(1995) defines values, the adoption of and 
respect for which is vital to meaningful global 
governance, as follows:
1. Respect for Life

Respect for life and its corollary, nonviolence, 
form the basis for global governance. Violence 
against persons negates the inherent dignity 
of all human beings. The culture of violence 
has eliminated the respect for human life. The 
sanctity of life is a concept shared by people of 
all creeds as well as by profane humanists.
2. Liberty

All human beings are born equal in their 
right to human dignity and have a right to 
certain fundamental liberties – to define and 
express their own identity, to select a faith, 
make a living, to be free from persecution and 
oppression. The fundamental human values also 

include freedom of speech, free press, and the 
right to vote. Besides life, liberty is what people 
value most.9

3. Justice and Equity
Equity is not identical to an insistence on 

equality but it does require deliberate efforts 
to reduce gross inequalities. Equity must be 
respected as well in relationships between the 
current and future generations. The principle of 
intergenerational equity supports the strategy 
of sustainable development.
4. Tolerance

Tolerance is a necessary prerequisite for 
peaceful relations in any society. Mutual respect 
is vital for making a plural society not only 
stable but one that appreciates and is enriched 
by its diversity. Some of the attempts to assert 
particular identities may partially be reactions 
against globalization, homogenization, 
modernization, or secularization. The guiding 
principle should be that all groups and 
individuals have a right to live as they wish, 
provided they do not violate the coequal rights 
and liberties of others.

God created us as little as he could. 
Freedom, the power to be the cause, this 
capacity to earn merit, requires people 
transform themselves.

Jacques Bergier, Louis Pauwels

Respect for life and its corollary, 
nonviolence, form the basis for global 
governance. Violence against persons 
negates the inherent dignity of all human 
beings. 

Equity is not identical to an insistence on 
equality .
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5. Mutual Care
The quality of life in a community depends 

to a large extent on whether its members 
observe the responsibility to care for their 
neighbors. The instincts of caring and sympathy 
inspire humanitarian action and willingness to 
share with those less fortunate. In the global 
neighborhood, the instinct of care needs to 
have a global reach.

6. Integrity 
Integrity is a precondition for trust. The 

accumulating evidence of fraud and corruption 
of all kinds among persons holding high 
positions in both public life and the private 
sector underlines the importance of moral 
integrity. Corruption, ranging from bribing 
through selling confidential information to 
money-laundering, is a form of social pollution 
weakening democratic governance.

The above fundamental values provide the 
basis for a global civic ethic, but that is not all. 

In order to establish a global ethic applicable 
equally to everyone, we need to develop a set 
of common rights and responsibilities that must 
be interconnected.

A global ethic should encompass the 
rights of all people to: a secure life, equitable 
treatment, an opportunity to earn a living and 
provide for their own welfare, the definition 
and preservation of their differences through 
peaceful means, participation in governance 
at all levels, free and fair petition for redress 
of injustices, equal access to information, and 
equal access to the global commons. At the 
same time, people should have a responsibility 
to: consider the impact of their actions on the 
security and welfare of others, promote equity, 
protect the interests of future generations, 
safeguard the global commons, preserve 
humanity’s cultural and intellectual heritage 
(Commission on Global Governance, 1995).10

Infobox: A Universal Declaration of Human Responsibilities
Globalization of the world economy is matched by global problems, and global problems demand global solutions on 
the basis of ideas, values and norms respected by all cultures and societies. Human rights and responsibilities must 
be given equal importance. A better social order both nationally and internationally cannot be achieved by laws, 
prescriptions and conventions alone, but needs a global ethic.

The following draft of human responsibilities seeks to bring freedom and responsibility into balance. If one 
person or government seeks to maximize freedom but does it at the expense of others, a larger number of people 
will suffer. If human beings maximize their freedom by plundering the natural resources of the Earth, then future 
generations will suffer.

The NGO InterAction Council worked to draft a set of human ethical standards from 1987. It drew on the wisdom 
of religious leaders and sages down the ages who have warned that freedom without acceptance of responsibility can 
destroy freedom itself, whereas when rights and responsibilities are balanced, then freedom is enhanced.

Fundamental Principles for Humanity
Article 1
Every person, regardless of gender, ethnic origin, social status, political opinion, language, age, nationality, or religion, 
has a responsibility to treat all people in a humane way.
Article 2
No person should lend support to any form of inhumane behavior, but all people have a responsibility to strive for 
the dignity and self-esteem of all others.
Article 3
No person, no group or organization, no state, no army or police stands above good and evil; all are subject to ethical 
standards.  Everyone has a responsibility to promote good and to avoid evil in all things.
Article 4
All people, endowed with reason and conscience, must accept a responsibility to each and all, to families and com-
munities, to races, nations, and religions in a spirit of solidarity: What you do not wish to be done to yourself, do 
not do to others.

Non-Violence and Respect for Life
Article 5
Every person has a responsibility to respect life. No one has the right to injure, to torture or to kill another human 
person. This does not exclude the right of justified self-defense of individuals or communities.
Article 6
Disputes between states, groups or individuals should be resolved without violence. No government should tolerate 
or participate in acts of genocide or terrorism, nor should it abuse women, children, or any other civilians as in-
struments of war.

The further I go the more determined I 
become to live above political and natio-
nalistic issues, be they what may, and say 
openly what I think without caring what 
others are saying or have said.

Pierre Teilhard de Chardin

Freedom negates and destroys itself and 
becomes a factor leading to the destruction 
of others when it no longer recognizes its 
essential link with the truth.

John Paul II.

If human beings maximize their freedom 
by plundering the natural resources of the 
Earth, then future generations will suffer.
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Article 7
Every person is infinitely precious and must be protected unconditionally. The animals and the natural environment 
also demand protection. All people have a responsibility to protect the air, water and soil of the Earth for the sake of 
present inhabitants and future generations.
Justice and Solidarity 
Article 8
Every person has a responsibility to behave with integrity, honesty and fairness. No person or group should rob or 
arbitrarily deprive any other person or group of their property.
Article 9
All people, given the necessary tools, have a responsibility to make serious efforts to overcome poverty, malnutrition, 
ignorance, and inequality. They should promote sustainable development all over the world in order to assure dignity, 
liberty, security and justice for all people.
Article 10
All people have a responsibility to develop their talents through diligent endeavor; they should have equal access to 
education and to meaningful work. Everyone should lend support to the needy, the disadvantaged, the disabled, and 
to the victims of discrimination.
Article 11
All property and wealth must be used responsibly in accordance with justice and for the advancement of the human 
race. Economic and political power must not be handled as an instrument of domination, but in the service of eco-
nomic justice and of the social order.

Truthfulness and Tolerance
Article 12
Every person has a responsibility to speak and act truthfully. No one, however high or mighty, should speak lies. 
The right to privacy and to personal and professional confidentiality is to be respected. No one is obliged to tell all 
the truth to everyone all the time.
Article 13
No politicians, public servants, business leaders, scientists, writers or artists are exempt from general ethical standards, 
nor are physicians, lawyers and other professionals who have special duties to clients.  Professional and other codes 
of ethics should reflect the priority of general standards such as those of truthfulness and fairness.
Article 14
The freedom of the media to inform the public and to criticize institutions of society and governmental actions, 
which is essential for a just society, must be used with responsibility and discretion.  Freedom of the media carries a 
special responsibility for accurate and truthful reporting. Sensational reporting that degrades the human person or 
dignity must at all times be avoided.
Article 15
While religious freedom must be guaranteed, the representatives of religions have a special responsibility to avoid 
expressions of prejudice and acts of discrimination toward those of different beliefs. They should not incite or le-
gitimize hatred, fanaticism and religious wars, but should foster tolerance and mutual respect between all people.

Mutual Respect and Partnership
Article 16
All men and all women have a responsibility to show respect to one another and understanding in their partnership. 
No one should subject another person to sexual exploitation or dependence. Rather, sexual partners should accept 
the responsibility of caring for each other’s well-being.
Article 17
In all its cultural and religious varieties, marriage requires love, loyalty and forgiveness and should aim at guaranteeing 
security and mutual support.
Article 18
Sensible family planning is the responsibility of every couple. The relationship between parents and children should 
reflect mutual love, respect, appreciation and concern. No parents or other adults should exploit, abuse, or maltreat 
children.

Conclusion
Article 19
Nothing in this Declaration may be interpreted as implying for any state, group or person any right to engage in any 
activity or to perform any act aimed at the destruction of any of the responsibilities, rights and freedom set forth in 
this Declaration and in the Universal Declaration of Human Rights of 1948. (Interaction Council, 1997). [online]. 
Last accessed 28 May 2010 at http://www.interactioncouncil.org/udhr/udhr.html)

10 Freedoms and responsibilities should therefore be in careful balance. For instance, freedom of speech is conditioned by respecting the right not to be offended.

All property and wealth must be used 
responsibly in accordance with justice and 
for the advancement of the human race.

Professional and other codes of ethics 
should reflect the priority of general 
standards such as those of truthfulness 
and fairness.

Freedom of the media carries a special 
responsibility for accurate and truthful 
reporting.
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5.2 Global Civil Society
to supporting and developing global civil 
society. One of them suggested establishing an 
“Assembly of the People” as an advisory body 
complementing the General Assembly.12

Another suggestion was to form a “Forum of 
Civil Society”. It should consist of representatives 
of organizations accredited with the General 
Assembly as organizations of civil society. 
In addition, regional forums should be 
created in order to enable a larger number of 
organizations to present their suggestions for a 
global forum at the UN level.13 A forum of 300 to 
600 representatives of global civil society would 
be desirable and realistic at the UN level. The 
forum would provide international civil society 
with direct access to the UN system.14

Furthermore, the Commission on Global 
Governance proposed creating a “Right of 
Petition”. The UN system must provide space for 
individuals and institutions to file petitions and 
appeals concerning protection against injustice.

The importance of civil involvement can 
never be overrated. A good example is the 
fate many Jewish families met in the Second 
World War. Thanks to civil involvement and 
solidarity, nine out of ten Jews in Denmark 
escaped the holocaust. In contrast, in Poland, 
Lithuania, and Latvia not more than one out 
of every ten Jews survived the war. With his 
bravery and determination, Swedish diplomat 
Raoul Wallenberg managed to rescue tens 
of thousands of Jews from deportation in 
Budapest. Thanks to a single man, the Jewish 
community was not as decimated here as 
elsewhere. Owing to Wallenberg and his several 
partners, who issued Swedish passports to Jews 
imperiled by deportation, there were a hundred 
thousand of them living in Budapest after the 
war.

5.3 Global Economic Governance

Together with ethical rules, values adopted 
and respected by all are vital to the gradual 
emergence of a global civil society. More and 
more people are forming bonds across borders 
and developing relationships based on common 
interests, concerning e.g. the environment, 
safety, human rights, or the status of women in 
society. The new possibilities of communication 
(electronic media) lend civil societies a new vigor. 
 International civil society includes NGOs, 
international humanitarian organizations, 
voluntary associations established to create 
rules (e.g. the International Organization for 
Standardization), scientific organizations, and 
many others.

According to the Commission on Global 
Governance (1995), global civil society is now 
typically represented by a non-governmental 
movement.  NGOs often ensure non-
governmental services of monitoring, early 
warning, and information gathering, which 
can be particularly effective in preventive 
diplomacy. They can serve as unofficial or 
alternative communication channels. Therefore, 
we need to find ways within global governance 
to provide more space for citizens and their 
organizations – civil society – as opposed to 
governments.

In a similar vein, Alvin Toffler (1980) says: “The 
structure of present institutions was formed 
before Marx, Darwin, Freud, and Einstein. It is 
necessary to create new institutions, just like 
the founding fathers of the United States did 
more than 200 years ago; this applies not only 
to reconstruction of the government but also 
transnational organizations, local communities, 
etc.”11

The Commission on Global Governance (1995) 
introduced several interesting ideas related 

Thousands of times politicians may repeat 
at all international forums that the basis 
of a new world order must be a general re-
spect for human rights – it is no use unless 
this imperative grows from the respect for 
the miracle of human life, the miracle of the 
universe, the miracle of nature, the miracle 
of our own existence. To have a real respect  
for ourselves  and our neighbor – and thus 
respect their right also  – is only possible 
for a person who bows before the authority 
of the universal order and the authority of 
creation and who is capable of cherishing 
the right to be both its part and participant.    
.

Václav Havel

The gap between the rich and the poor is 
widening, generating tension that threatens 
to send whole regions into chaos and violence. 
The poor are no longer willing to endure their 
lot fatalistically. The culture of violence is 
snowballing in the cities of West Africa, South 
and Central America, as well as in some of the 
cities of Southeastern Asia. People tend to 
refuse to behave in accordance with the general 
principles of democratic coexistence, which do 
not favor anyone. The priority is to provide for 
the family, then for the extended family and 
friends, followed by those who can return a 
favor; the public good comes last. 

The problem of corruption and poverty is far 
from being the only one calling for some form of 
global economic governance. The economy of 

some countries, such as Afghanistan, Columbia, 
etc., is influenced or even directed by the 
international drug trade. Its size is estimated 
to reach US $900 billion a year. The illegal and 
legal arms trade, waste disposal, and white slave 
trade (prostitution) have become major global 
businesses that nation-states can no longer 
control or manage.

On the other hand, affluent and developed 
countries suffer from another sort of problem:

“Machines (electronics, computers, robots) 
and the related globalization are more and more 
replacing human labor. When the theoretical 
fathers of society invented the “invisible hand 
of the market”, there lived scarcely 50 people 
per square kilometer in Britain and the average 
life span was about forty. Today there are about 

We need to develop a solution on a global 
scale by introducing an economy of genuine 
sharing and distribution of goods on both 
the international and national levels. Next 
to the original cultural richness of nations 
this is the only way which respects the 
dignity of individuals and families. 
We are facing a very difficult challenge on 
the threshold of the third millennium: only 
the cooperation of those who believe in the 
value of life will avert the defeat of civiliza-
tion with unimaginable consequences.

John Paul II.
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five hundred humans per km2, living up to an 
average of seventy-five, and the numbers are 
growing.

This is too much for the invisible hand and 
so it wants to deal the cards again. It wants to 
shorten the working hours radically (Keynes 
once wrote that at the end of the century 
people would be working 3 hours a day or 5 
to 15 hours a week), provide us with a lot of 
spare time, teach us what to do with it – which 
is problematic not only from the psychological 
but also economic point of view“ (Leihm, A. in 
“Právo“ newspaper, 7 July 1997).

The share in global economy held by 
transnational corporations is increasing. By 
moving production from one country to 
another, corporations manage to escape stricter 
legislation if required. In the economic sense, 
transnational corporations represent the actual 
rulers of the international scene. Unsubjected 
to state power, they benefit also from the 
continuing liberalization and deregulation of 
global trade. Therefore we need to create a 
system of rules for global competition. That is 
the job of the World Trade Organization. The 
Commission for Global Governance proposes 
setting up a Global Competition Office, along 
with a system of investment guidelines.

 Based on the guidelines the WTO would, 
for a small fee, accredit those transnational 
companies that accept the basic principles of 
good conduct.

In finance, national borders play a minor 
part. Nowadays money travels from one end of 
the world to the other electronically, enabling 
an unlimited amount to be transferred within 
a moment. This encourages speculative 
capital, empowered to destabilize even the 
economy of the financially strongest countries. 
Consequently, we need to develop effective 
instruments of governance at the global level.

The foundations of global economic 
governance date back to the onset of the 
Second World War. It was then that the US 
and British experts started designing a set of 
international institutions to encourage post-
war economic recovery, full employment, free 
trade, and economic stability. The UNRRA15, 
the Bretton Woods institutions, the General 
Agreement on Tariffs and Trade (GATT), and the 

Marshall Plan helped lay the foundation for the 
fastest and most enduring expansion of the 
international economy in history (Commission 
on Global Governance, 1995).

Now, during a major economic crisis, we are 
facing a challenge of preparing the next step of 
the transition to global economic governance 
in those areas where nation-states cannot hold 
out. The Commission on Global Governance 
suggests the basic international public goods 
that global economic governance should 
provide include: financial stability of the system, 
the rule of law, infrastructure and institutions, 
common standards for weights, measures, and 
time, environmental protection, protection of 
the global commons,  and a required framework 
of policy to promote sustainable development, 
justice, and social cohesion.

On the global level, the market system cannot 
be left to develop on its own. This does not work 
even on the national level. The market economy 
demands:
1)	 Free	flow	of	capital	(money);
2)	 Free	flow	of	goods;
3)	 Free	flow	of	labor	(people);
4)	 Competitive	environment	providing	equal		 	
	 opportunity	for	all.
The first condition – the free flow of capital – 
has been fulfilled. Meeting the second condition 
– the free flow of goods – is problematic 
(e.g. difficulties of the agricultural trade) but 
feasible.16 The third condition – the free flow of 
labor – is basically unrealizable. The free flow of 
labor is possible only among equally developed 
countries, e.g. within the European Union, 
and even there the process is protracted and 
gradual. Nor is the fourth condition observed 
– a competitive environment. To a great extent, 
the system is now ruled by transnational 
corporations, whose dominant position is 
nearing a monopoly.

Economically strong countries with the main 
say in transnational organizations (the World 
Bank, the International Monetary Fund, the 
World Trade Organization, etc.) have ensured 
the international scene follows rules which play 
into their hands. However, when convenient 
the countries sometimes breach the rules, too. 
Developed countries import raw materials 
from developing states duty-free. But when 

11  For the sake of the health of individuals (especially children), one institution should survive even in the era of the “global village”. Wherever its functioning is at 
stake, the entire society shakes to its foundations. It is the family. “The future of humanity passes by way of the family”, writes John Paul II in Evangelium Vitae 
(1995).

12  To begin with, the Commission proposes the setting up of assembly parliamentarians, consisting of representatives elected by existing legislatures from among 
their members; the next stage should comprise the establishment of a world assembly through direct election by the people. 

13  This intermediate step is vital for effective functioning because e.g. over 1,400 NGOs were accredited to the Conference on Environment and Development held in 
Rio de Janeiro in 1992, with many others participating in the parallel “Global Forum”.

14  The founder of the Club of Rome, Aurelio Peccei, came up with a similar idea back in the late 1970s. In his autobiography titled “The Human Quality” (1977), he 
suggested creating “Forum Humanum” – regional and global networks of people who would help create civil society.

15  United Nations Relief and Rehabilitation Administration – it was the first specific program under the auspices of the United Nations to aid the victims of the 
Second World War, namely through the provision of basic necessities (food, clothing, shelter, elementary medical services, etc.). It ceased operations in March 
1949.

16  Although the free flow of goods should exist, economic instruments should limit the pointless and non-ecological transport of raw materials and semi products 
over enormous distances. For instance it is unnecessary and, after calculating the ecotax into transportation costs, it would be uneconomic to produce milk in one 
continent and process it into cheese or yoghurt in another. 

The world is turning more and more into 
a world for the affluent, who want to 
appropriate the planet for themselves..

Ryszard Kapuscinski

On the global level, the market system 
cannot be left to develop on its own. 
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the developing countries process raw materials 
and agricultural products, which increases the 
value of the product the most, a duty is levied 
on these exports.

The most advanced countries should have 
the courage to attach greater importance to 
developing but economically strong states and 
invite them to have greater responsibility within 
transnational institutions.

According to the Commission on Global 
Governance, the world’s ten biggest economies 
on a purchasing power parity basis include 
China, India, Brazil, and Russia, with Mexico, 
Indonesia, and the Republic of Korea not far 
behind. Yet none of these, with the exception 
of Russia, participate in the Group of Eight and 
all are under-represented in terms of votes in 
relation to their population and economic 
weight in the Bretton Woods institutions.

As yet, the UN has not managed to create a 
platform for practical, appropriately-focused 
discussion about these issues. Much decision-
making therefore can and does occur informally 
through groups of countries such as the G8, the 
OECD, or the Commonwealth. In negotiations, 
developed countries often view developing 
countries as parasites (“free riders”) because 
the latter make unrealistic demands, calling for 
a special, privileged position. Many countries 
liberalized their trade and foreign investment 
systems after the fall of the Communism at 
the beginning of the 1990s and were forced 
by developed countries into concessions in 
respect of intellectual property rights. But they 
are still facing trade barriers, especially in the 
area of energy and raw materials, agricultural 
products, and textile industry. Furthermore, 
most countries continue to struggle with 
burdens in the form of debt payments and loan 
interests. 

What precise form should the structure and 
institutional provision of global economic 
governance have? How should it all be funded? 
The Commission on Global Governance 
provided the most elaborate proposals, of 
which we quote the most substantial ones:

1. Economic Security Council
“We propose the establishment of an Economic 
Security Council (ESC) that would in relation 
to international economic matters acquire a 
position equal to the one held by the United 
Nations Security Council concerning peace and 
security. The ESC would develop its activities 
in collaboration with the Bretton Woods 
institutions and the WTO. The ESC agenda 
would address economic instability, rising 
unemployment, mass poverty, as well as the 
overall state of economy and the promotion of 
sustainable development.

The main task of the ESC would be to monitor 
the basic trends of the global economy and 
produce signals that global communities could 

follow. It would be in charge of proposals for 
financing international public commons by 
raising international revenue. There are various 
legal ways to incorporate the ESC in the overall 
UN structure, including an amendment to the 
Charter of the United Nations.

The biggest global economies would be 
represented automatically and regions would 
have an equal membership – thanks to a system 
of election constituencies.

The ESC would aim at bridging gaps between 
various international economic institutions – 
the World Bank, International Monetary Fund, 
World Trade Organization, International Labor 
Organization, and G8 and other informal 
associations.”

2. Trade and International Competition Rules
“The main instrument of global governance for 
regulating trade is the World Trade Organization 
– WTO. Founded on January 1, 1995, the WTO 
aims at implementing the Uruguay Round 
agreement, providing a negotiation platform, 
reviewing trade policy, coordinating the 
International Monetary Fund and the World 
Bank. However, the principal objective of 
the WTO is to create a general framework of 
guidelines governing the trade system in its 
widest sense, including the goals of sustainable 
development as set out in the WTO contract.”  

3. Global Governance Funding 
“Past repor ts recommending globally 
redistributive tax principles have received short 
shrift. However, the gap between the financial 
requirements of the UN programs and the funds, 
which are actually provided through traditional 
channels, continues to widen. Several general 
principles for funding in the future should be 
adopted:
1) The use of selected shared global resources 

should be paid on purely economic grounds 
while using market instruments;

2) It would be fair if the whole burden was not 
carried by the small number of industrial 
countries but was distributed, even though 
with a progressive element;

3) It would be useful if the new revenue 
systems did not replace domestic taxes 
or charges but represented additional 
resources. 

Every system of global taxation demands that 
the object to be taxed be identified. One of the 
proposals is a tax or charge for foreign-exchange 
transactions. This tax was suggested by the 
American Nobel Laureate, Professor James 
Tobin. It does not focus solely or predominantly 
on revenues but on the need to enhance the 
efficiency of the largest global market – foreign-
exchange transactions. That is where a large 
quantity of speculative operations, which are 
too short-term to reflect the basic economic 
factors, is carried out.” (see the Infobox)

As yet, the UN has not managed to create 
a platform for practical, appropriately-
focused discussion about these issues. 
Much decision-making therefore can 
and does occur informally through 
groups of countries such as the G8, 
the OECD, or the Commonwealth. In 
negotiations, developed countries often 
view developing countries as parasites 
(“free riders”) because the latter make 
unrealistic demands, calling for a special, 
privileged position.

The gap bet ween the  f inancia l 
requirements of the UN programs and 
the funds, which are actually provided 
through traditional channels, continues 
to widen.
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Infobox: The Tobin Tax
At the end of the 20th century, the world monetary market watched US $1,800 billion pass through every day. Twenty 
years earlier it was only US $18 billion. Eight out of ten financial transactions were purely speculative. These astro-
nomical sums were not used to produce something, the money only changed hands, while some won and some lost.

In 1972 economist James Tobin suggested imposing a tax on foreign-exchange transactions so that governments 
regain the possibility of influencing effectively the macroeconomic and national monetary policy. As early as in the 
1930s, Keynes pointed out the danger of speculative financial operations predominating against direct operations: 
“When the capital development of a country becomes a by-product of the activities of a casino, the job is likely to be 
ill-done”.

Disintegration of the Bretton Woods System and the gradual release of capital disincentives in the 1970s and 1980s 
fostered an enormous blossoming of speculative financial operations. Stock exchange risk came to pose a permanent 
threat to the global monetary system. Furthermore, the present stock exchanges are a magnet for laundering money 
from drug trafficking, arms smuggling, prostitution, and bribery.

According to the Financial Times, in 1997 Citibank alone made US $552 million within a mere six months in 
foreign-exchange speculations. In comparison, within the same period the big French Peugeot car manufacturer 
earned US $330 million. While Citibank has 350 stock brokers, Peugeot employs 140,000 people.

The crises in Mexico and Asia in the 1990s are textbook examples demonstrating the injustice of this system. 
These crises took US $150 billion from the International Monetary Fund and World Bank, which are supplied by tax 
payers from rich countries. This could be easily termed investor socialism. Contemporary socialism has long ceased 
to mean the social ownership of factories. The new financial socialism collectivizes the insolvency risks and not the 
means of production. Whilst factory socialism distributed money from the top (from the rich to the poor), financial 
collectivism decreases speculation investment risks, distributing wealth from below.

Speculators understand only one language: the language of money. The Tobin tax would make spot conversions 
less profitable because transferring large amounts into a country and then quickly withdrawing them again would 
be more expensive. The tax should be higher for short-term operations and lower for long-term operations linked 
to foreign trade and direct investments.

A 0.25% or 0.15%, or as low as 0.05% tax is being considered. It would govern not only simple transactions but 
also derivatives such as swaps and options, related to foreign-exchange operations. With a 0.25% tax, the estimated 
annual yield would reach US $300 billion.

Implementing the Tobin tax would require much less international cooperation than all the existing stabilization 
programs. The seven biggest world economies cover 80% of global currency exchange transactions.

The main obstacle to implementing the Tobin tax is the political (un)willingness of the governments of rich 
countries. The current state of affairs is unjust because the entire workforce is obliged to pay taxes while huge effortless 
earnings remain tax-free. So far governments have solved their financial problems by getting rid of the achievements 
of social clashes for the sake of liberating the “omnipotent and self-messianic” market forces. This approach has met 
with no difficulties to date because it seems that the threshold of social acceptability has not been crossed yet. If there 
is anything that could force governments into imposing tax on foreign-exchange speculations, it will probably be the 
threat of rapidly growing deficits of the state budget.

The chief hindrance to implementing the Tobin tax is perhaps ideology, for it is radically inconsistent with 
the main principles of contemporary neoliberalism – lowering taxes, increasing capital freedom, and restricting 
governmental interventions into the country’s economy (Vítek, 1999).

Another proposal would generate the 
tax base through corporate taxation of 
transnational companies. With more and more 
companies becoming truly global there is not 
much point in identifying tax domains in the 
narrow national sense.

Charges for use of the global commons have 
a broad appeal on grounds of conservation and 
economic efficiency as well as for political and 
revenue reasons. As the Commission on Global 
Governance (1995) recommends, the following 
user fees could be introduced:
– A surcharge on airline tickets for the use 

of the ever more utilized flight routes and 
a very nominal fee to the tune of a few US 
dollars per international flight; 

– A charge on ocean maritime transport, 
reflecting the need to monitor the pollution 
of the oceans and maintain sea routes open 
to all legitimate users, and an extra charge 
for disposing non-toxic waste in the sea;

– A user fee for ocean, non-coastal fishing, 
reflecting the pressures on many fishing 
sites and the research and surveillance costs;

– A special user fee for activities in Antarctica, 
such as fishing, in order to fund the 
resources preservation based on the fact 
that the continent is part of the shared 
human heritage;

– Parking fees for geostationary satellites;
– C h a r g e s  f o r  u s e r  r i g h t s  o f  t h e 

electromagnetic spectrum.
In order to make global governance efficient 
and effective, a form of global tax will need 
to be established one day. Taxation of airfare, 
parking fees for geostationary satellites, and 
other similar suggestions are a good start but 
do not suffice. Every inhabitant of the Earth 
will have to share in the global tax, either by 
virtue of income tax or, e.g. by paying a low 
percentage of value added tax into the “global 
cash register”. The feeling of being part of global 

James Tobin suggested imposing a tax 
on foreign-exchange transactions so that 
governments regain the possibility of 
influencing effectively the macroeconomic 
and national monetary policy.

The new financial socialism collectivizes 
the insolvency risks and not the means 
of production. Whilst factory socialism 
distributed money from the top (from the 
rich to the poor), financial collectivism 
decreases speculation investment risks, 
distributing wealth from below.

In order to make global governance 
efficient and effective, a form of global 
tax will need to be established one day.



322

Pavel Nováček Sustainable Development

institutions as much as of state institutions 
would be reinforced and global governance 
would be exposed to greater attention and 
supervision by the people.

The global level would be suitable for 
promoting “ecotax”. Ecotax could be imposed 
on the global level mainly on transnational 
corporations. Not to put corporations into 
permanent disadvantage, the ultimate goal is 
to push ecotax through in all countries; a small 
amount of the tax would go to the global level.

The first step is a “carbon tax” – taxation of 
fossil fuel – the chief producer of greenhouse 
gas. The next step would encompass taxation 
of other non-renewable raw material and 
energy resources and emissions that pollute the 
environment and jeopardize ecosystems.

Taxation of advertisement is also worth 
considering; part of the yield would be paid to 
the UN funds. The present prevalent advertising 
method encourages unlimited growth in 

consumption, which is unsustainable in the 
long run. The current world population of seven 
billion has probably no chance of achieving the 
material level of the wealthiest countries, so 
an advertisement offering and promoting the 
dream of consumption paradise leads only to 
frustration. Calculating advertising costs into 
expenses is simply not right.

In general, the collected global taxes should 
fund particular projects. The apparatus of global 
institutions should have a maximal acceptable 
percentage set for its operation (as it is 
determined, e.g. in the majority of humanitarian 
NGOs).

If we agree on the need for a global tax, how 
should it be realized? Undoubtedly, the search 
for adequate taxation and adequate instruments 
for carrying out taxation from the municipal to 
the global level will be a demanding and long-
term process. We can look for certain inspiration 
at the United States tax system (see the Infobox).

Infobox: Taxation in the United States
At the federal level, collected taxes and charges are the only source of revenue.  Income tax makes up roughly fifty 
percent, with the profit levy constituting approximately twenty percent.

The main source of income for individual states of the Union is sales tax; followed by income tax, profit tax, 
property tax, inheritance tax, gift tax, and charges paid for granting various licenses. In addition, individual states 
receive a contribution from the federal treasury and from the economic activities of state companies. The federal 
treasury contributions are targeted and the Union may impose conditions on them.

Counties, cities, and towns collect local tax; the largest source of income is composed of the general property 
tax – it makes up about half of the total revenue of the local administrations. Likewise, sales tax and, again, license 
and permit charges are collected. At the local level, aid from the state treasury and the revenue from communal 
services management provide income. 

The taxes are sometimes duplicated because the federal and state governments may impose tax on the identical 
thing.

A large portion of the Union’s received income is spent on defense, health care, education, social welfare, and 
job creation programs, on the operation of federal authorities, transport, and telecommunications.

The states and local administrations cover a much wider area than the Union. The states pay for social welfare, 
schools, roads, and debt settlement. Local administrations subsidize education, social welfare, and roads. In cities, a 
major share of the expenses goes to funding the police and the fire service.

Taxes are collected separately at all levels. Elected bodies decide how to use the taxes and therefore, voters are 
able to affect the application of taxes. (Lidové noviny. (1997). V USA rozhodují o daních voliči (Voters Decide about 
Taxes in the USA), 9 August.

The International Labour Organization (ILO), 
part of the UN system, should play a major role 
in global (economic) governance. It is a tripartite 
organization, mediating a dialogue between 
the trade unions, employers’ federations, 
and governments. It deals mainly with the 
elementary issues of the labor market; with 
the increasing openness of global markets and 
greater labor mobility the importance of this 
unique organization is forecast to grow. 

Unfortunately, global economic governance 
will face a crucial problem that nation-states 
continue refusing to acknowledge. The 
consumption dream, material prosperity in the 
sense we understand it today, is not feasible for 
most inhabitants of the planet. Government 

representatives of both developed and 
developing countries suggest it is (ideally under 
the leadership of those who induce this illusion). 
Expectations are high and the poorer the 
people, the higher their hopes and their belief 
in a better future. Frustrations resulting from the 
incapability or impossibility of achieving this 
objective will give rise to fanaticism, extremism, 
terrorism, and other pathological phenomena 
gravely dangerous to society.

The Western transition to industrial and 
consumption society was difficult and violent, 
bringing suffering to several generations. 
What will a similar progress be like today in 
developing countries, when there are now 
seven billion inhabitants of the Earth, non-

The current world population of seven 
billion has probably no chance of achieving 
the material level of the wealthiest 
countries, so an advertisement offering 
and promoting the dream of consumption 
paradise leads only to frustration. 

The states and local administrations 
cover a much wider area than the Union. 
The states pay for social welfare, schools, 
roads, and debt settlement. Local 
administrations subsidize education, 
social welfare, and roads. In cities, a major 
share of the expenses goes to funding the 
police and the fire service.
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renewable resources are largely depleted, 
and the biosphere seriously damaged? This 
transformation will bring problems that 
could discredit and destroy the idea of global 

17 It would be extremely naïve to believe we could prevent wars in the 21st century.

Today, news casting is filled with events 
from New York, Tokyo or Berlin, but the real 
image of what is ahead of us is being built 
somewhere completely different.

Robert D. Kaplan

governance. If we can overcome them, global 
governance will become an integral part of 
the self-governance of society and human 
development in the 21st century.

5.4 Global Security
While the first half of the 20th century saw the 
two bloodiest and most widespread wars in 
history, a few decades of the second half of the 
20th century were in the grip of the Cold War. 
After the fall of Communism we are surprised 
to find out the world is not much safer. During 
the Cold War the situation was dangerous but 
quite clear. This is no longer true. Although 
there is no imminent threat of a global nuclear 
conflict, a host of regional conflicts have broken 
out. Security will hence play a key part in global 
governance. 

There might come a time when the world is 
split into a prospering and relatively safe part 
fenced in by a protective shield (the majority 
of Western and Central Europe, Eastern 
Asia, and North America) and a greater part 
of impoverished territories with no stable 
governments (large areas in Africa, the Middle 
East, Southern Asia, and perhaps even parts of 
Central and South America).

The culture of violence flourishing in many 
developing countries has been partly caused 
by world powers and countries with strong 
power aspirations. They were the ones who 
supported corrupt governments while fully 
conscious of their corruptness and therefore 
bear a substantial share of the blame.

The key term for promoting peace on Earth 
is security. It is no longer conceived solely in 
military terms but as a complex interweaving of 
economic, social, political, and military aspects. 
Since the 17th century, international security 
has been defined from the perspective of the 
needs of national survival. Security has meant 
protecting the state – its borders, inhabitants, 
institutions, and values – from an external 
attack. The concept of state sovereignty in 
security matters has often served as a reason to 
create powerful national military systems and 
encouraged measures that grossly reduce civil 
rights and freedoms. 

Nowadays, threats to the Earth’s life-support 
systems, extreme economic deprivation, 
the spread of conventional small arms, the 
terrorization of civilians by domestic power 
battles, and gross violations of human rights 
give rise to other, hitherto unknown problems. 

The Commission on Global Governance 
(1995) identifies four types of security:
Collective	Security

Collective security is based on the idea of 
members in a particular group forbearing 

The current world is witnessing the spread 
of a phenomenon of velvet, bloodless revo-
lutions. ... Today, blood is spilled wherever 
blinded nationalism or religious fanaticism 
or zoological racism attack - three dark 
clouds that might overcast the sky of the 
21st century.

Ryszard Kapuscinski

from the use of force among themselves while 
committing themselves to protecting any 
member of the group attacked by external 
forces. It is above all military focused.

Such collective security could in the future 
provide the basis for global collective security, 
which would be backed-up and guaranteed 
by shared UN military forces. Countries 
participating in global collective security could 
reduce military expenditure and focus on 
building comprehensive security.
Comprehensive	Security

Comprehensive security places an emphasis 
on altering the current military-based notion 
of security. It is based on cooperation, 
confidence-building, transparency, gradual 
disarmament and conversion, demobilization, 
and demilitarization.
Human	Security	

Human security does not deal so much with 
arms as with elementary human dignity. Human 
security includes safety from chronic threats 
such as hunger, disease, and repression, as well 
as from sudden and malign disruptions of daily 
life. The security of people must be considered 
as important as the security of states; states 
cannot be secure for long unless their citizens 
are secure.
The	Security	of	the	Planet

The loss of forest cover and of biological 
diversity are changing some of the fundamental 
balances in nature, which are essential to 
human life and well-being, e.g. the carbon 
cycle, the photosynthesis process, the water 
cycle, food production systems, and genetic 
resources. We cannot afford to wait until the 
scientific evidence of the negative influences 
is complete. Therefore it is necessary to apply 
the precautionary principle. This type of security 
could be also termed environmental security.

How will future wars be fought?17 What can 
prevent wars or at least eliminate the risk? 
Generals, it is said, always prepare to fight 
the last war. They are surprised that the real 
situation (the method of waging war) does not 
match that of the last conflict. When ensuring 
global security, money cannot be an issue, and. 
There must be a common will to follow matters 
through. Every half-hearted solution only 
encourages future aggressors.

Alvin and Heidi Toffler described the nature 
of future conflicts and the possibilities of facing 
them (see the Infobox).



324

Pavel Nováček Sustainable Development

Infobox: Forms of Warfare and Peace Promotion
Forms of Warfare
The way men and women wage war has always reflected the way they work. Agricultural development enabled the 
production of an economic surplus worth fighting for, and that accelerated the development of the state.

Just as mass production was the basic principle of industrial economies, so mass destruction became the basic 
principle of warfare in the industrial age. 

The economy of the most advanced countries is based on brain power. Therefore warfare is based on knowledge 
and information, too.

Today the world is divided into societies at the agrarian stage of development, societies at the industrial stage, 
and finally post-industrial societies. One result of this will be a radical diversification of forms of war, which will 
make peace efforts difficult in the future.

Every year the Earth witnesses about 25 wars of various intensity and extent. These are civil wars, along with 
outbreaks of terror, drug-trafficking, environmental sabotage, etc. There are also ethnic and religious conflicts. The 
scenario of many small-scale wars forces military planners to reevaluate “special operations” or “special forces” – these 
will be the warriors of the future. Their training focuses on physical power, team spirit, on creating emotional bonds 
between the unit’s members, together with an emphasis on close combat. Their method of warfare depends most on 
the immaterial components of combat – on intelligence, mobilization, trust, readiness, emotional solidarity, morale, 
and individual initiative. Special forces are elite forces deployed in hostile, protected, distant, or culture-sensitive areas.

Special forces troops can be used in anti-terrorist and anti-drug operations, participate in psychological war, 
or supervise ceasefires. They can form emergency squads of battalion size or be a unit of several men. The recruits 
undergo long-term training, including the mastering of a foreign language and specific features of foreign cultures.

The war on drugs will represent an increasing global problem but conflicts will also be fought over energy 
resources, disease, pollution, population explosion, etc.

Some people might consider special operations immoral, but in the future there will be situations calling for 
special forces action. There is nothing moral about ethnic cleansing, aggression against a neighboring country, 
terrorist violence, seizing hostages, smuggling weapons of mass destruction, stealing medical equipment and food 
from humanitarian organizations, etc. Such forces could find employment, not only with governments, but also with 
international agencies, especially the UN.

During the Second World War and other “classical” wars the enemy was known. That might no longer apply. 
Carrying out a “massive retaliation” against a terrorist gang or a drug mafia with no important infrastructure or 
headquarters to attack is a problem.

In the near future a sharp increase in robotic systems is to be expected, including in the military sphere. If an 
army is composed of well-paid professionals, robots become a considerable battlefield advantage. However, the most 
important factor prioritizing robotization is the change in the public’s attitude concerning the “acceptable” casualty 
rate. This was apparent in the Persian Gulf War.

Ecological “weapons” represent a growing menace. One example is Saddam Hussein setting fire to the Kuwaiti 
oil fields. In the future it will be possible to cause distant earthquakes or volcano eruptions with electromagnetic 
waves, alter the direction of the wind, introduce genetically modified insects in order to destroy crops, use lasers 
to “cut out” the ozone layer or change the weather. Lester Brown, former president of the American Worldwatch 
Institute18, holds that the threat of a meteorological war increases once countries with a shortage of water begin 
fighting for the available rainfall.

In the future, the most advanced countries will be developing “non-lethal” weapons, which do not kill the enemy. 
France has, for instance, tested infrasound generators, designed to quell civil unrest.  The device transmits sound 
waves of very low frequency, which can be tuned so as to cause disorientation, nausea, and loss of inner control. 
Such devices enable the creation of an electronic shield if need be.

Other non-lethal technologies target the enemy’s hardware and software. It is of no importance how many tanks 
the enemy has or what quality their radar systems are if the enemy is unable to use the weaponry when and where 
needed. The key concept of the non-lethal weapons theory is “denial of service”. For example, Teflon-type lubricants 
can be sprayed on railroad tracks, ramps, runways, etc. in the enemy’s rear, denying their use for a substantial period.  

In the future we will not be able to prevent wars, but we can eliminate the bloodshed of war. Wars can be won 
with information and knowledge. The aspects of warfare armies are highly interested in include deceptive informa-
tion, disinformation, propaganda, the truth (if convenient), and building an image with the help of powerful media.

On the national and global level, the intelligence service plays a significant part. The concepts of national security 
and global security are expanding, embracing not only military but also economic, diplomatic, and even ecological 
elements. The intelligence services and armed forces should be employed to help the world tackle the problems of 
hunger, natural disasters, and environmental pollution, which could drag the desperate inhabitants into a violent 
conflict. The intelligence service should detect and analyze fighter aircraft, as well as detect old, small aircraft trans-
porting narcotics. It should monitor partisan groups, evaluate their relation to terrorism, etc.

Propaganda is and will continue to be another key aspect of war. During the Gulf War more people watched 
television for more hours per day than ever before. Information transmission is accelerating. It is almost impossible 
for fighting soldiers to hide from the media. Camcorders providing instant broadcasts from the battle zone threaten 
to alter the dynamics and strategies in war. This may turn reporters from neutral observers into direct participants 
in the war.

Photo 121: Hiroshima – a memento of the 
atrocity of wars (source: the author)

In the future we will not be able to prevent 
wars, but we can eliminate the bloodshed 
of war.
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The new system of the media will create an entirely “fictional” world, with governments, armies, and populations 
reacting to it as if it was real. In the past, if aggressive governments wished to justify a military attack, they conducted 
provocations; in the future it will be possible to only simulate them.

It is increasingly difficult to separate some of the parts of the global system from unrest or destruction in other 
parts of the world. Masses of immigrants flow across borders, sometimes bringing hatred, political movements, and 
terrorist organizations along. Pollution and disasters do not recognize borders. The advanced economies might be 
dragged into these problems against their will, not knowing how to avoid them.
Promoting Peace
The coming decades will witness a gradual transition towards a trilateral global system divided into the agrarian, 
industrial, and post-industrial (information) civilizations. Each of them will have their own interests, ruling elites, 
crises, and method of governing the country. Similarly to the newly emerged forms of warfare, new forms of promo-
ting peace need to be drafted. The present concept of “national security” reflects the emphasis on peace and security 
on the national level, which is different than peace within nations or peace on the level of religion, ethnic groups 
or civilizations. The crisis the world is facing lies in the absence of a method of promoting peace that would accord 
with the new conditions of the world system.

The diversity of armed conflicts calls for diverse anti-war activities. The principal fact that the UN is composed 
exclusively of nation states is the straitjacket of today’s world. If the UN and global governance are to function effici-
ently, the UN needs to share power at the top level with NGOs and possibly also with global corporations and other 
entities. A transnational civil society is coming into existence.

With nations having lost the monopoly of violence (they share it now with terrorists, drug mafia, etc.), why not 
consider letting private corporations organize and create units of voluntary mercenaries to fight on a contractual 
basis for the UN? Governments unwilling to send their own people to fight irregular units and criminals committing 
rape and genocide atrocities should enable the UN to contract a non-political, professional combat force – a mercenary 
unit, which could be quickly deployed. These troops would have to be prevented from becoming uncontrollable. 
Clear international rules, public supervision of their finances, and perhaps also special measures would have to be 
established; on the basis of the latter the troops would rent equipment and arms for a specific purpose so that they 
could not build up their own gigantic stock of combat material. 

Another possibility is to form international authorized “Peace Units”, each of which would be in charge of a 
certain region of the world. Instead of being paid for waging war, their sole source of income would be from keeping 
the peace in a particular region.

The future may see the arrival of weapons featuring “clever components”. These will make sure that the weapons 
can be used only under certain circumstances. Exported aircraft, rockets, or tanks could have self-destruction chips 
implanted.

No knowledge-application strategy can ignore one of the most important sources of information and disinforma-
tion when promoting peace – the mass media. So far none of the Western powers have provided financial or political 
aid to the opponents of war in a jeopardized country. Neither these states nor the UN have proposed anything that 
would counterweigh the hateful propaganda in the local media. The UN could provide, for example, broadcasting 
space on television or the radio that would substitute the silenced voices calling for a peaceful solution.

What if the embargo imposed on arms in conflict areas or where conflict is imminent was accompanied with an 
embargo on hateful propaganda? If they wished, the UN or world powers could silence local programs. In addition, 
they could control telecommunications and the post coming in and out of countries at war. 

If peacekeeping operations are to continue, the UN must create a contingent able to ensure rapid television or 
radio broadcasts wherever the access to information has been blocked for the local people. 

In the future we will see an epidemic of regional conflicts. If the developed countries attempt to solve them using 
only the traditional means, it could lead to their economic downfall.

Economic progress requires easy access to information and communications. As poverty has never been friend 
with peace, the army could be used to distribute as much information and information technologies as possible into 
the less developed world to facilitate people living in these regions becoming part of the global community.

Transparency, supervision, weapons monitoring, the use of information technologies, intelligence services, 
communication services, and propaganda, the transition from weapons of mass destruction to weapons of low or 
zero lethality, training and education centers – these are elements in the building of peace for the future.

In the interest of our own security we need to use information to bring prosperity to the other parts of the world, 
before all the local people turn into immigrants, refugees, or poverty victims of the Western world.
(Alvin and Heidi Toffler, 1993)

18 Founder and current president of the Earth Policy Institute - established in 2001 and based in Washington, D.C.

A crisis is not a catastrophe but a radical 
change, the unraveling of which is only 
up to us.

Lubor Kysučan

Masses of immigrants flow across borders, 
sometimes bringing hatred, political 
movements, and terrorist organizations 
along. Pollution and disasters do 
not recognize borders. The advanced 
economies might be dragged into these 
problems against their will, not knowing 
how to avoid them.

The diversity of armed conflicts calls for 
diverse anti-war activities.
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Another complex problem will be the right 
or even obligation of the United Nations to act 
whenever human security is severely violated 
within states and whenever, in the case of 
an encroachment, the principle of national 
sovereignty is disturbed. Intervention should be 
allowed if people’s rights are brutally trampled 
upon and the security of people or the planet is 
at stake because the security of people and the 
planet should stand higher than the security of 
states.19

If the UN Security Council is to be allowed 
to disrespect the ban on intervening into 
internal matters as anchored in Article 2.7 of 
the Charter of the United Nations, it must do so 
under conditions clearly defined and accepted 
by the international community in order to 
minimize the possibility of abusing international 
intervention. However, the mere possibility of 
intervention is a good prevention of conflicts. 
Being aware that national sovereignty can 
no longer be used as safeguard for the gross 
violation of human security should be enough 
to discourage such violation. Furthermore, 
the international community should never 
recognize territorial alterations accomplished 
otherwise than by means of negotiations 
(Commission on Global Governance, 1995).

National and multinational armed forces 
could fulfill two functions. In times of peril 
it is naturally the defensive one, exercising 
“undemocratic”, hierarchical governance 
effective in the short-term. In peaceful periods 
the army could fulfill social and developmental 
functions (on the global governance level this 
would apply namely in developing countries). 

The difficulty governments in democratic 
countries face while persuading their 
own people to support risky operations 
before providing convincing evidence of a 
humanitarian disaster stands in the way of 
timely preventive actions. It is harder and 
harder to obtain national governments’ support 
for an international intervention if there is a 
risk of casualties. When the evidence is finally 
available, it is usually too late for prevention. The 
Commission on Global Governance notes:

“The world relies on an ad hoc system of 
international security. The results are erratic 
international security concerns and action”.

In this context, the Commission draws 
attention to the newly emerging type of 
refugees, the “environmental refugees”:

“Environmental deterioration, particularly 
in areas of pervasive poverty and recurrent 
drought, is a growing source of potential 
conflict. This contributes to large- scale 
movements of people within nations and across 
borders. Internal conflicts in Somalia, Rwanda, 
and Haiti were undoubtedly exacerbated by 
environmental deterioration accompanied 

by mounting population pressures. These 
phenomena can only be addressed through 
preventive strategies”.

On the UN level, there are five stages of 
resolving a security crisis:
1. Early warning; 
2. Fact-finding missions; 
3. Peaceful settlement of disputes; 
4. Peacekeeping operations; 
5. Action under Chapter VII of the UN Charter.
Early	Warning

The UN should design a system of collecting 
information on trends and situations that 
might lead to violent conflict or humanitarian 
tragedies.  The Commission on Global 
Governance proposes to establish an Early 
Warning Service, in which the UN would 
collaborate with relevant NGOs.
Fact-Finding	Missions

The purpose of fact-finding missions is to help 
sort out and evaluate information received.
Peaceful	Settlement	of	Disputes

According to the Commission on Global 
Governance, so far the potential of the 
International Court of Justice at The Hague has 
been inadequately used.
Peacekeeping	Operations

Over the past two decades, peacekeeping 
expenditures have multiplied and will continue 
to rise, especially if the UN ensures not only 
peacekeeping but also peace enforcement.

The number of demands for United Nations 
peacekeeping has become so high that the 
UN’s capacity for action is hampered by the 
unwillingness of the member states to provide 
the necessary resources. That is a weighty 
argument for implementing the UN’s own 
income, possibly through “global taxes”. 
Action	under	Chapter	VII	of	the	UN	Charter

While “sanctions” are a legitimate instrument 
for achieving a goal, they have numerous 
(and often counterproductive) consequences. 
An “arms embargo” is usually one of the first 
steps. The second comprises “comprehensive 
economic sanctions”. These often involve great 
risks for vulnerable groups. The less guilty 
or entirely innocent are often affected more 
severely. Moreover, sanctions tend to have 
an adverse impact on neighboring countries. 
Economic sanctions therefore should focus on 
target groups. These could include operations 
to block certain types of economic transactions, 
freeze assets abroad, and prevent air links and 
other means of communications. The use of 
force remains the last resort. Threatening to use 
force is neither credible nor effective if there is 
no ability or preparedness to actually use it.  

The Commission on Global Governance 
suggests founding a United Nations Volunteer 
Force aimed at providing security on the global 
level.20 To be effective, the Volunteer Force 

Intervention should be allowed if people’s 
rights are brutally trampled upon and the 
security of people or the planet is at stake.

Environmental deterioration, particularly 
in areas of pervasive poverty and recurrent 
drought, is a growing source of potential 
conflict.

Threatening to use force is neither credible 
nor effective if there is no ability or 
preparedness to actually use it.  
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must earn respect on the international scene21, 
similarly to how e.g. the French Foreign League 
has won it for its deployments.

The Commission is of the opinion that the 
Volunteer Force should be under the exclusive 
authority of the Security Council. It would 
not replace preventive action, traditional 
peacekeeping forces, or large enforcement 
action under Chapter VII of the UN Charter. 
It would fill the existing gap by facilitating 
the Security Council to back up preventive 
diplomacy with an immediate and convincing 
military deployment on the spot. The force 
would be strictly limited with not more than 
10,000 people.

Fu r t h e r m o re ,  t h e  Co m m i s s i o n  o n 
Global Governance proposed setting up 
a Demilitarization Fund within the UN, to 
provide assistance to developing countries 
while reducing their military commitments 
and encourage them to seek protection under 
the global security system. The Fund  would 
reward the efforts of developing countries 
to demilitarize their armed forces and to 
reintegrate military personnel into civilian life. 

For the advanced forms of civilization, 
ensuring the security of people and the planet 
is a question of survival. Unless we succeed in 
the near future, the prospects are grim. 

19 Somalia lacked and still lacks a government able to exercise sovereign functions; only the international community could provide humanitarian needs and 
therefore the 1992 intervention was justified. If it is viewed with mixed feelings today, it is rather because of the half-hearted approach and lack of preparedness of 
the international community for this type of operation.

20 The first UN Secretary-General Trygve Lie suggested a similar idea as early as 1948. He demanded the establishment of a small UN “peacekeeping force”, which 
would be recruited by the Secretary-General and placed at the disposal of the Security Council.

21 This respect often deters any greater conflict and avoids casualties on both sides. The Volunteer Force will earn respect provided it undergoes elite training, has the 
best equipment and arms, state-of-the-art technology, and proves to be capable of decesive operation.

5.5 Reforming the United Nations
We have discussed global ethical values, the 
economic principles of global governance, and 
security issues which extend beyond the borders 
of individual states. The question is, who should 
enforce and implement the aforementioned 
values and principles? Despite all the flaws and 
errors for which it is often criticized, the main 
candidate for global governance is the United 
Nations Organization.

Since the very beginning, the UN has suffered 
from one big handicap – it was born into a world 
split into two hostile blocks fighting (fortunately 
only) a cold war.

The founders (51 states) intended the UN 
as the principal instrument of the global 
community for promoting global economic and 
social progress and achieving better standards 
of life in larger freedom (the Charter of the UN) 
for all the peoples of the world.

The Charter of the UN was declared on behalf 
of the peoples of the world: “We the peoples of 
the United Nations…“ The UN was intended as 
a common forum and the central institution of 
global governance of the citizens of this planet.

However, people have never developed a 
sense that the UN is theirs (due to the bipolar 
divided world). They have not identified with it 
and it does not belong to them. It has belonged, 
if to anyone, to governments, which have used 
and abused it to enforce their own goals. It was 
and is the domain of national interests.

Even today, sixty five years later, people and 
governments view the UN as an institution that 
belongs to itself and its own officials. During the 
early years, even the UN officials felt enthusiastic 
about the vision of global governance but as 
time went by a feeling of futility, disillusion, and 
the related corruption began to permeate the 
UN. 

Still, the United Nations Organization deserves 
credit for the many accomplishments it has 
made in the past 65 years.  The most significant 
is the encouragement of decolonization. Thanks 
to it, the number of the UN members rose from 
51 in the year 1945 to 113 in 1963. Today the UN 
represents 192 countries. 

According to the Commission on Global 
Governance, other successes include the 
limitation of conflicts, the advancement of 
human rights, the Law of the Sea, and the 
outcomes of the great global conferences on 
issues ranging from the position of women to 
the environment and sustainable development. 
Some of the action oriented UN programs also 
rank among major accomplishments. These 
include e.g. UNICEF – The UN Children’s Fund, 
UNHCR – the Office of the United Nations High 
Commissioner for Refugees, etc. The UN also 
recorded success in agriculture (FAO – the Food 
and Agriculture Organization), healthcare (WHO 
– the World Health Organization), meteorology 
(WMO – the World Meteorological Organization), 
and labour (ILO – the International Labour 
Organization).

An ecumene that has long been united in 
the industrial and economic sphere cannot 
be governed by political anarchy. What 
has for five thousand years proved to be 
indispensable – and what has proved for 
hundreds of years feasible in the technology 
sphere – is a united global political orga-
nization, which would consist of individual 
cells not larger than Neolithic communities, 
so small and organized so that one member 
would know the others – and still be a 
citizen of the global state.

Arnold Joseph Toynbee

For the advanced forms of civilization, 
ensuring the security of people and the 
planet is a question of survival.

The main failure and insufficiency is the 
fact that the founding states did not 
endow the United Nations with powers 
that would affect national sovereignty.
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The main failure and insufficiency is the fact 
that the founding states did not endow the 
United Nations with powers that would affect 
national sovereignty; substantial powers remain 
with member states.

At present the UN is overbureaucratized and 
ineffective.22 There are even calls for abolishing 
the United Nations to make room for a new 
institution.

There are four ways of approaching the UN:
1) resign and disown it;
2) strive for the implementation of a 

fundamental reform;
3) strive for only  petty, cosmetic changes;
4) support only some of the UN actions and tie 

the contributions to this.
I deem the best a combination of the second 
and fourth approaches in the present situation. 
The UN does not dispose of very large funds. If 
it was to be transformed into a body of effective 
global governance, it would need to have a 
substantially larger budget and its own income 
so as not to depend solely on contributions 
provided by the member states, which often 
have a poor payment record.23

In 1995 the Commission on Global 
Governance observed: “Today the UN is far from 
being a world government, it lacks the powers 
of a sovereign state and it even lacks the powers 
to enact its agenda. It is but a tool in the hands 
of a “governors’ council”. The UN mirrors global 
matters and their actors. Therefore, criticism and 
calls for reforming the UN must also be calls for 
reforming the policy of the UN member states 
towards the organization”. The same holds true 
even today.

Structure of the UN
The UN is based on six principal bodies:
1. General Assembly – composed of all 

member states of the UN. 
2. Security Council – made up of the 5 

permanent members (China, France, Russia, 
the United Kingdom, and the United States) 
and 10 non-permanent members, of which 
five are elected each year by the General 
Assembly for a two-year term. 

3. Economic and Social Council – formed by 54 
members of the UN voted in by the General 
Assembly. 18 members of the Council are 
elected every year for a three-year term.

4. Trusteeship Council – fomerly composed of 
UN members administering trust territories, 
of members of the Security Council, and 
of a sufficient number of other members 
voted in by the General Assembly in order 
to equalize the number of administering 
and non-administering members. The 
Trusteeship Council formally suspended 
its operation on 1 November 1994, when 
the last UN administered territory, Palau, 
became a member of the UN. Upon a 

resolution adopted on the above date the 
Trusteeship Council agreed not to meet 
annually but only if the occasion required. 
Currently, the Trusteeship Council has only 
five members: the United States, Russia, 
China, the United Kingdom, and France. 

5. International Court of Justice – consists of 15 
independent judges elected by the General 
Assembly and the Security Council for a 
nine-year term. One third of the judges are 
replaced every three years.

6. Secretariat – comprises the Secretary-
General, appointed by the General Assembly 
upon the nomination of the Security Council, 
and the necessary number of officials.

The General Assembly, the Security Council, 
and the Economic and Social Council (ECOSOC) 
are divided into dozens of commissions, work 
groups, committees, etc. (ECOSOC includes, 
for example, the Commission on Sustainable 
Development). Besides the six principal bodies, 
the UN has specialized agencies, programs, 
funds, and other autonomous bodies ensuring 
operation activities. These include for example:
– Food and Agricultural Organization
– World Trade Organization
– International Atomic Energy Agency
– International Labour Organization
– International Monetary Fund
– UN Educational, Scientific and Cultural 

Organization - UNESCO
– UN Industrial Development Organization - 

UNIDO 
– World Health Organization.
The UN system also encompasses other bodies, 
programs, and funds founded by a resolution of 
the General Assembly. Among others, these are:
– Office of the UN High Commissioner for 

Refugees
– Office of the UN High Commissioner for 

Human Rights
– UN Children‘s Fund
– UN Development Programme
– World Food Programme
– UN Environmental Programme
– Convention on Biological Diversity
– UN Framework Convention on Climate 

Change
– UN Population Fund
– UN Institute for Training and Research
– UN University
– UN Volunteers
– The World Bank Group, where the 

International Bank for Reconstruction 
and Development and the International 
Development Association belong, is also 
part of the UN system.

Regional development banks falling under the 
UN system include:
– African Development Bank;
– Inter-American Development Bank;
– Institute for Latin American Integration;

Today the UN is far from being a world 
government, it lacks the powers of a 
sovereign state and it even lacks the 
powers to enact its agenda.

The Trusteeship Council  formally 
suspended its operation on 1 November 
1994, when the last UN administered 
territory, Palau, became a member of the 
UN.
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– Asian Development Bank;
– Caribbean Development Bank.

General Assembly
The General Assembly is the principal body of 
the United Nations. Its foundation could have 
meant the first step towards a world parliament. 
But the General Assembly has been only an 
advisory forum since the beginning, never 
acquiring true legal authority.

Today its major importance is that every 
country may use it to present its problems, file 
complaints, and propose new ideas within the 
Assembly committees. Every year for two weeks 
the Assembly holds general discussions where 
governments, represented by the heads of the 
states or ministers of foreign affairs, can draw 
attention to what they consider important.

Security Council
The UN should represent the ideal of 
democracy. It is thus untenable in the long 
term for the Security Council to work based on 
undemocratic principles.

The privileges for the five members – 
permanent seats and the right of veto – 
immediately provoked strong outrage at the 
UN’s founding meeting in San Francisco in 1945 
but the Second World War had just ended and 
so the victorious powers pushed their intention 
through.

In order to fulfill its mission stated in the 
Charter, the Security Council needs to be 
viewed as democratic and legitimate. At the 
same time, it is obvious that the Security Council 
must not be too large so as to remain effective. 
The Commission on Global Governance 
recommended that the Security Council be 
increased from the present 15 members to 23. 

Those invited to become permanent 
members of the UN Security Council should 
include two representatives of industrialized 
countries, one from Asia (probably Japan) and 
one from Europe (probably Germany). The other 
three members should come from developing 
countries, one from Asia, one from Africa and 
one from Latin America.

The number of non-permanent members 
should increase from ten to thirteen. Likewise 
the number of votes required for a Council 
resolution should be raised from nine to 
fourteen. New permanent members should not 

22 When high officials leave office or retire, they receive “in the autumn of their lives” lucrative posts as consultants and so, while the UN reduces employees, the costs 
remain the same (Commission on Global Governance, 1995).

23 Due to the rule based on which every member state is obliged to pay a minimum of 0.01% of the regular budget and none more than 25%, it is evident that the 
smallest and poorest countries carry a heavier load, sometimes even higher per capita than the richest countries. For example the islands of São Tomé and Príncipe 
pay 0.01% of the UN regular budget, which means a UN contribution equaling 0.2511% of the country’s national product. The United States pays 25% of the 
UN’s regular budget, which means a UN contribution equaling 0.0076% of the country’s national product. In addition, countries providing the highest financial 
contributions (namely the United States) tend to act as if entitled to special privileges.

24 Martin Palouš, the Representative to the United Nations for the Permanent Mission of the Czech Republic in New York states that the Czech Republic contributes 
approximately CZK 150 million (about US $9 million) to the regular budget per year; the peacekeeping operations contribution amounts to CZK 60 million (nearly 
US $4 million). The voluntary contributions the Czech Republic pays to various funds at its own discretion represent about CZK 120 million (approximately US $7 
million). In total, the Czech Republic provides about CZK 330 million (roughly US $18 million) annually (Lidové noviny (2009) Pátek no. 3) 

have the right of veto. A phase-out of the right 
of veto of the existing permanent members is 
recommended. For instance, five of the present-
day permanent members would keep the right 
of veto for another ten years but in practice 
would employ it only in extreme situations. 
After ten years, the right of veto would cease to 
exist altogether. 

Secretary-General and Secretariat
The work of the Secretary-General and the 
Secretary General’s office is dominated 
by political functions despite the fact that 
originally, the main task of the Secretary-
General was that of the UN main administrative 
official.

The current procedure for appointing the 
Secretary-General  is questionable. Over the 
years, it has been reduced to a battle for the 
support of all the five permanent members 
of the Security Council and for the necessary 
number of votes at the General Assembly. The 
procedure does not involve any organized and 
systematic search for suitable candidates or 
evaluation of their qualifications.

UN Funding 
The regular budget of the United Nations is 
a little over two billion US dollars a year, with 
peacekeeping operations costing another 
seven billion a year. This might appear a large 
amount to non-professionals, but on the other 
hand, the City of New York, the seat of the UN 
headquarters, has an annual budget exceeding 
60 billion dollars. The officials and other staff 
paid by the UN (including peacekeeping 
missions) amount to roughly 150,000 people.24

No clear rules govern UN funding. There are 
too many types of contribution for special funds 
and other extra-budgetary purposes. Another 
difficulty is that humanitarian aid, designed 
to mitigate immediate problems, drains 
away funds that could otherwise be used for 
sustainable development.

Many UN development programs are funded 
by a small group of economically strong 
countries and the contributions are only 
pledged for short terms. This makes effective 
planning of the projects impossible.

To ensure the UN functioning, it is imperative 
that the basic payment discipline of the 
member states works. If a country fails to meet 

The General Assembly major importance 
is that every country may use it to present 
its problems, file complaints, and propose 
new ideas.

The regular budget of the United Nations 
is a little over two billion US dollars a 
year, with peacekeeping operations 
costing another seven billion a year. 
The City of New York, the seat of the UN 
headquarters, has an annual budget 
exceeding 60 billion dollars.

If a country fails to meet its liabilities, it 
should be denied its rights, e.g. voting at 
the General Assembly or other UN organs, 
until the situation is remedied.
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its liabilities, it should be denied its rights, e.g. 
voting at the General Assembly or other UN 
organs, until the situation is remedied.25

In order to restore trust, the UN needs to 
demonstrate, not only its ability to alter its 
modus operandi, but also its determination to 
shut down institutions whose existence can no 
longer be justified.26

Proposals for UN Reform
The need for a substantial reform of the UN 
is widely recognized. The question remains 
whether countries of the world will be willing to 
carry out the reform and surrender a part of their 
national sovereignty. Effective governance of 
global matters is unthinkable without violating 
the principle of non-interference into internal 
matters. Global governance could therefore 
adopt a two or multi-level structure. Depending 
on the ability and will to adopt and exercise 
certain human values, human rights, the 
principles of market behavior, a code of conduct 
on the international scene, etc., states would 
be given access to advantages ensuing from 
global governance, such as access to various 
developmental projects and investments.

The Czech representatives who have 
systematically addressed UN reform are the 
former President, Václav Havel, and the late 
Minister of the Environment, Josef Vavroušek.

Václav Havel advocates the General Assembly 
resembling a sort of world parliament. The 
Security Council could become the chief centre 
for operational decision-making. 

The UN should establish a unit able to take 
action against aggressors, as well as permanent 
units supervising peace keeping – police-type 
units.

Every inhabitant of the globe should 
contribute to the UN a miniscule part of their 
earnings as directly as possible to demonstrate 
that people founded the organization for 
themselves.

Václav Havel contemplates a UN that would 
not be an organization of divided nations and, 
above all, divided states, but an organization of 
the united citizens of the world in danger.

Josef Vavroušek attempted to design an 
alternative model of the UN, introducing it 
at the Rio Summit in Rio de Janeiro in 1992. 
However, Vavroušek did not manage to find 

political support for his proposal and his tragic 
death in the spring of 1995 prevented him from 
developing this further.

Josef Vavroušek maintained that the UN 
responded to emerging problems by setting up 
new commissions and programs. This resulted 
in the creation of too many miscellaneous 
institutions within the organization, with only 
minimally interconnected and coordinated 
activities. The existing structure of the UN 
thus became ineffective and too expensive. A 
new, more decentralized structure would be 
advisable. 

The future structure of the UN should be 
based on four specialized subsystems that 
would increase its effectiveness without 
creating a highly centralized bureaucracy with 
a power monopoly. The four subsystems are:
a) A UN Security System, aimed at peacefully 

resolving international conflicts, governed 
by the UN Security Council.  

b) A UN Economic System, encouraging 
balanced global economic development 
through appropriate financial, trade, and 
other measures, governed by a UN Economic 
Council.  

c) A UN Social System, focusing on supporting 
culture, education, health care, social 
security and similar activities, implemented 
by a UN Social Council. 

d) A UN Environmental System, concentrating 
on protecting and restoring nature in 
general and the human environment in 
particular. The Environmental System would 
be headed by a UN Environmental Council.

 Each of these four specialized pillars should be 
autonomous for they concentrate on different 
aspects of the sustainable development of our 
planet. At the same time they should closely 
cooperate as real problems are interrelated, too.

The UN security systems already exist, 
economic and social issues are within ECOSOC 
competence, and so only the environmental 
system is a completely new idea. The proposal 
of a new structure of the organization 
would absorb most of the existing UN 
bodies, programs, and commissions (e.g. the 
environmental system would absorb the UN 
Environment Program and the Commission on 
Sustainable Development).

Effective governance of global matters 
is unthinkable without violating the 
principle of non-interference into internal 
matters.

The future structure of the UN should be 
based on four specialized subsystems that 
would increase its effectiveness without 
creating a highly centralized bureaucracy 
with a power monopoly.
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25 “Never have so many argued so much about so little money” (John. G. Sloessinger).
26 As part of UN reform and the necessary savings, the Commission on Global Governance proposed closing down the Economic and Social Council (ECOSOC). 

Instead, it suggested establishing an Economic Security Council, whose importance and position would equal that of the Security Council. 
 Furthermore, the Commission recommended the UN Industrial Development Organization (UNIDO) and the United Nations Conference on Trade and Development 

(UNCTAD) be dissolved without replacement. UNIDO was founded when industrialization in developing countries was only starting and there was a need for an 
eligible mediator between multinational corporations and the governments of developing countries. Today especially the World Trade Organization (WTO) plays a 
key role in trade. 

27 Currently there are five UN regional commissions: The Economic Commission for Europe – ECE, the Economic Commission for Latin America and the Caribbean – 
ECLAC, the Economic and Social Commission for Asia and the Pacific – ESCAP, the Economic Commission for Western Asia – ECWA, and the Economic Commission 
for Africa – ECA.

Chart 21: The principal areas of cooperation between the two proposed structures of the UN system:

– The five permanent members of the Security 
Council (China, France, Russia, the USA, 
and the United Kingdom) should agree to 
renounce their right of veto .

– The General Assembly should promote the 
rights of its members to approve the UN 
budget and allocate contributions.

– The General Assembly should be revitalized 
as a universal forum of the world’s nations 
and its program should be restricted and 
rationalized.

– The Trusteeship Council should be given a 
new mandate: to exercise trusteeship over 
global commons.

– Prior to the Annual Session of the General 
Assembly, a Forum of Civil Society, 
consisting of representatives of important 
NGOs, the business community, churches, 
etc., should be convened.

– The International Civil Society should have 
a new “Right of Petition”.

– The ECOSOC should be abolished or 
transformed into an Economic Security 
Council.

– The UNCTAD and the UNIDO should cease 
operation.

– The procedure for appointing the Secretary-
General needs to be radically improved.

– Measures of the Charter of the UN serving to 
remove the right to vote from countries that 
fail to meet their financial obligations need 
to be exercised diligently.

The requirement to decentralize the UN’s 
system of activities in order to increase their 
efficiency based on familiarity with the regional 
context led Vavroušek to propose a secondary, 
regional structure of the UN (the primary being 
the UN sectoral structure).   This secondary 
structure should be organized on a continental 
or regional basis. The basis could consist of the 
existing UN regional commissions but their 
number should be increased.27

Each of these commissions would cover the 
four principal sectors: security, economics, social 
affairs, and the environment, corresponding to 
the four pillars of the UN primary structure. The 
primary and secondary structure of the UN 
would form a matrix structure enabling it to 
respond to the global consequences of specific 
problems as well as their regional aspects (see 
the chart 21).

Josef Vavroušek considered it necessary to 
reinforce namely the fourth (environmental) 
pillar of the proposed UN system. A UN World 
Environment Organisation (UNWEO) should 
be established to coordinate environmental 
activities on a global scale. This organization 
could be based on the existing UNEP structure.

The UN Commission on Global Governance 
(1995) introduced a host of proposals, of which 
the most substantial ones concerning the UN 
reforms are:
– A new group of five “permanent” members 

should be set up in the Security Council.

We know the facts. We know what we 
want. We know how to get it. All we need 
is the will to do it.

Tarja Kaarina Halonen

Current representations of the UN member 
states are unequal in the sense that the 
representatives of totalitarian states 
cannot represent democratic decision-
making. Various nations live in a different 
historical time, at a different level of 
economic and civilization development.

Primary structure Secondary structure
UN System for Africa

Secondary structure
UN System for Europe

Overall Mission (UN 
Global System)

UN Security System African security European security Global security

UN Social System  
African social and cultural 
development and health 

care

European social and 
cultural development 

and health care

Global social and 
cultural development 

and health care

UN Economic System African economic 
development

European economic 
development

Global economic 
development

UN Environmental 
System

African protection 
of nature and 

environmental 
restoration

European protection 
of nature and 

environmental 
restoration

Global protection 
of nature and 

environmental 
restoration

Overall Mission (the UN 
Global System)

Sustainable African 
development

Sustainable European 
development

Sustainable planetary 
development
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Infobox: Global Governance – the Executive, Legislative, and Judicial Factor
The UN Secretary-General should be the “president of global governance”. Even today the position and its work are 
dominated by political functions and not by the role of the main UN administrative official.

The Secretary’s deputies, or “vice-presidents of global governance”, should consist of the leading representatives 
of the four sectoral pillars listed in Vavroušek’s proposal (the UN Security System, the UN Economic System, the UN 
Social System, and the UN Environmental System). The “ministers of global governance” would be comprised of 
representatives of the UN regions. They would not be ministers in the sense of national governments when each is 
responsible for a certain department. Here each “minister” would represent a particular region. Individual sectors 
would be governed by the leading representatives of the UN’s expert bodies – commissions, programs, organizations 
(e.g. the World Health Organization, Commission on Sustainable Development, etc.). They would prepare a global 
governance agenda for the regional representatives – the “ministers”.

The UN could also function similarly in regions. While at the global level, the head of the UN regional body would 
be a “minister”, on the regional level he/she would be a “president of regional governance”. The “vice-presidents of 
regional governance” would consist of the leading representatives of the four sectoral pillars at the regional level. 
Representatives of sub-regions or representatives (or authorized deputies) of states would be the individual “ministers 
of regional governance”.

In the field of “legislature” and supervisory power exercised by the General Assembly, each state29 would have a 
direct representation but in the executive field the structure would be more hierarchized.

The representative of the third point of the global governance triangle – the judiciary – exists already. It is the 
International Court of Justice at the Hague. It is questionable whether the number of independent judges should 
remain fifteen, whether there should be the nine year terms with elections held every three years to replace one 
third of judges, etc. That should not pose a substantive problem within overall UN reform and the creation of a global 
governance structure. What is important is that the International Court of Justice remains a truly independent body, 
whose resolutions are respected.  It is imperative that its resolutions are enforceable and coercible.

28 Life in a “different historical time” could have been the reason for the American Civil War (1861–1865), which saw 20% of the US population killed. States like 
Carolina and New York no longer come into conflict as they live in the same historical time, at a comparable level of economic and civilization development.

29 However, the mandates of the individual states would constitute a problem. The UN has now almost two hundred member countries. It is not very realistic that a 
vote of the representative of China or India with over a billion inhabitants should be equally important as say a vote of the representative of Estonia with its one 
million inhabitants. Likewise, it is not possible to allot weight or number of votes depending on the size or economic performance of a country. There is probably 
no ideal solution, and finding a compromise will not be easy.

In the field of “legislature” and supervisory 
power exercised by the General 
Assembly, each state would have a direct 
representation but in the executive field 
the structure would be more hierarchized.
The representative of the third point of the 
global governance triangle – the judiciary 
– exists already. It is the International 
Court of Justice at the Hague. 

– The UN budget assessments should be 
adjusted so that the UN does not depend 
on too large a contribution from any one 
country.

– UN reform must reflect changes in reality, 
including the growing capacity of global civil 
society to contribute to global governance.

The proposal of Václav Havel is probably 
a product of a deeper albeit isolated 
contemplation of UN reform. Although the work 
of the UN Commission on Global Governance 
was of high-quality, it was inevitably limited due 
to its close connection to the present UN, and 
its proposals were cautious and compromising. 
The Commission members were probably all too 
well aware of how difficult it is to enforce even 
the smallest change.

I am of the view that Josef Vavroušek’s 
proposal would serve the best as the starting 

point for considering UN reform. His is a view 
from the outside, regarding the UN as a system 
in need of overall and not partial change.

Jiří Dienstbier, a member of the Commission 
on Global Governance and former Minister of 
Foreign Affairs of Czechoslovakia, says that 
the current representations of the UN member 
states are unequal in the sense that the 
representatives of totalitarian states cannot 
represent democratic decision-making. Various 
nations live in a different historical time, at a 
different level of economic and civilization 
development.28

That is a great challenge for the world of today 
– states should enter life at the same historical 
time. Perhaps then it would be possible to 
promote some of the vital principles of effective 
global governance. 
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6.1 Developing Countries  

because of the lack of economic means. To put 
it differently, one cannot develop one’s creative 
potential1 (Sen, 1999).

Poverty and various concepts of development, 
which would lead to its removal or mitigation, have 
been studied since the end of the Second World 
War. It is related to former colonial territories and 
their struggle for and gaining of independence in 
the course of the 1950s and 1960s.

At the beginning of the second half of the 20th 
century, the concept of development was closely 
linked with economic growth (expressed by 
GDP growth). The solution to the backwardness 
of the former colonies was seen in the transfer 
and application of advanced scientific and 
technological knowledge. As a result, the idea 
of the Green Revolution was implemented in 
agriculture. However, the inequality between 
rich and poor countries continued to increase, 
not decrease. Thus, much more is needed for 
development than just the transfer of technologies 
and investment in order to “fuel growth”. 

In academic and political circles a seemingly 
simple question to which we do not yet have an 
answer began to be discussed: “Why are some 
nations rich and others poor?” There are three 
guidelines that seek explanation:

in the poverty trap
If we want to seriously address long-term 
sustainable development, then we cannot avoid 
the problem of poverty and the struggle with it. 
Historically, poor people have always been in every 
society. In terms of sustainable development, 
however, the highly unequal distribution of wealth 
among the developed and developing countries is 
particularly unacceptable as well as the extremely 
unequal distribution of wealth among the people 
in developing countries. 

With regard to income poverty, it depends on 
the standard of living of each society. The poverty 
threshold is the minimum level of income that 
is necessary to satisfy basic living needs (i.e. to 
provide food and shelter). The global threshold 
of absolute (extreme) poverty was calculated in 
1990 by the World Bank as an income of US $1 a 
day (nowadays it is US $1.25 per capita per day).

A newer concept is relative poverty, which is the 
relative deprivation of an individual in relation to 
other individuals in the society. Peter Townsend 
(1979) in this sense defined poverty as the inability 
to participate in social events and live at a level 
that is normal in a given society.  The 1998 Nobel 
Prize Winner in Economics, Amartya Sen, who has 
devoted himself to the relations between poverty 
and development, is of the view that poverty is 
not a lack of income, but the inability to live fully 
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Fig. 85: Map of the world by the gross 
domestic product (adapted from GeoHive.
com, 2005)

He who saves is saved. Here is the secret of 
progress – there is, and will be, no other..

Vladimir Sergeyevich Solovyov

An answer to the question why some 
countries develop fast while others remain 
backward is to an economist the same as 
the “theory of everything” to a physicist or 
a recipe for transforming iron into gold for 
an alchemist: it is almost within sight but in 
the very last minute it always slips through 
the unfortunate scholar’s fingers.

Daniel Deyl
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a) Dependency theory   
(or the theory of core and periphery)
The roots of dependency theory go back to the 
early 20th century, when John A. Hobson defined 
imperialism as the colonial expansion of Western 
capitalist states, which in this way, seek new 
markets and expand the outlets for their products.2 
“Imperialism” thus became, owing to Hobson and 
Vladimir Ilyich Lenin,3 an attractive hypothesis to 
explain Western prosperity as the result of the 
imperialist exploitation of colonial territories.4 

The most influential advocate of dependency 
theory was the Argentine economist, Raúl Prebisch 
(1950, 1959), who considered the world economy 
as a hierarchical system where the “center” 
creates a dependent “periphery”.5 Adherents of 
dependency theory advised the governments 
of Latin America, Asia, and Africa to pursue an 
economic policy based on efforts to achieve 
economic self-sufficiency, primarily through the 
support of their own industry. 

Ivo Budil (in: Waisová et al., 2005), pondering 
over the popularity of dependency theory, offers 
a psychological explanation. If people find out 
that things are not going well, they may ask why 
this is so in two ways. Firstly: “What are we doing 
wrong?” Secondly: “Who is to blame?” Looking 

Photo 122: Center of Singapore  (source: the 
author)

0 10 000 km

Fig. 86: British sovereignty (1860–1914)
(adapted from Brzezinski, 1999)

1 Amartya Sen emphasizes human capabilities and their development. In his view, human development can be understood as the process of enlarging people´s 
choices. These potential choices may be unlimited and change over time.

2 This theory was formulated by John A. Hobson (1965) in his book “Imperialism”, first published in 1902.
3 I still remember how, in compulsory lessons of Marxism-Leninism at university, we were taught Lenin´s definition that imperialism as the highest form of 

capitalism is a parasitic, decaying, and rotting form of social system. According to Lenin, it was historically inevitable that the socialist social order would ensue, 
followed by the communist system, where everyone would work according to their abilities and everybody would receive a reward according to their needs. This 
experiment ended at the turn of the 1980s and 1990s with the collapse of the Soviet empire. 

4 Lenin published his ideas in 1916 in the book entitled “Imperialism, the Highest Stage of Capitalism”.
5 Thus, he reacted to the failure of the modernization theory of the postwar period, according to which the backwardness of the former colonies should have been 

bridged by the inflow of funds (investment) and advanced technologies.

Raúl Prebisch (1950, 1959) considered the 
world economy as a hierarchical system 
where the “center” creates a dependent 
“periphery”.
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for an external enemy, thus trying to answer the 
second question, seems to be psychologically 
more bearable.6

b) The influence of geographical and 
environmental factors
Especially Jared Diamond in his publications (1997, 
2005) and to some extent also the economist 
Jeffrey Sachs (2005, 2008) point to geographical 
location (for example, access to the sea) and 
the state of the environment as key factors for 
development and prosperity (see Infobox). 

With the exception of countries exporting oil 
and natural gas, there are only two states in the 
tropics that can be considered to be developed 
and rich – Hong Kong7 and Singapore8. Taiwan is 
intersected in the northern hemisphere by the 
Tropic of Cancer and also belongs partly to the 
tropics.

On the other hand, it is clear that geographical 
factors cannot explain everything. A textbook 
example is the huge difference in the development 
and wealth of the Dominican Republic and Haiti. 
Both states lie on the island of Hispaniola in the 
Caribbean Sea. While the Dominican Republic 
is a developing but stable country, Haiti has for 

decades been unable to escape from political 
instability and economic backwardness, with a 
degraded environment like nowhere else in the 
world (99% of the land is deforested). However, 
Haiti, now the poorest country in the Western 
Hemisphere, was, as a French colony in the late 
18th century, by far the wealthiest Caribbean island 
(albeit in a slave society this wealth was distributed 
in an extremely unfair and disproportionate 
manner).

Lawrence E. Harrison (1992) estimates that if 
all the available natural resources were related to 
the size of population, Argentina would be the 
richest country. Yet, its GDP per capita is one fifth 
compared to inland Luxembourg. Switzerland and 
Japan are among the wealthiest countries in the 
world, but both have a lack of natural (especially 
energy) resources. On the contrary, Australia and 
New Zealand are an example that geographical 
distance and orientation to the export of raw 
materials and agricultural products do not imply a 
condemnation to underdevelopment and poverty.  

Th e  i n f l u e n ce  o f  g e o gra p h i c a l  a n d 
environmental factors is not enough to explain, 
any more than dependency theory, the 
underdevelopment of some countries and regions. 

infobox: Jared Diamond – “Collapse”
Diamond‘s book “Collapse” (2005) is very persuasive. Taking the example of the people of Easter Island, the Mayan 
civilization, events in Rwanda in the 1990s and others, he shows how some societies destroyed their environment and 
subsequently collapsed. The processes by which former societies undermined their own foundations, when damaging 
the environment, can be divided into eight categories, whose importance will vary from case to case: deforestation 
and habitat destruction, soil problems (erosion, salinization and soil fertility decline), difficulty in managing water 
resources, excessive hunting, overfishing, the effects of imported species on native species, human population growth 
and its increasing impact on the environment.

Earlier collapses took place essentially as variations on a theme: Population growth forced people to adopt those 
devices that allowed the strengthening of agricultural production (e.g. irrigation, double-cropping in a year, building 
terraces on a slope) and to expand farming from the best, originally sloping lands, to marginal lands. 

Unsustainable practices caused environmental damage which led to the formation of agriculturally marginal 
lands that had to be abandoned. This led to food shortage, famine, wars for resources too limited for a large number 
of people, then the overthrow of the ruling elite by disillusioned mobs. In due course, population decline was caused by 
famine, war and disease; the society lost part of the political, economic, and cultural cohesion it had reached at its peak.

The issues concerning the environment we are facing now include all the previous eight, which undermined the 
foundations of the earlier societies, plus four new problems: climate change caused by humans, the accumulation 
of toxic substances in the environment, energy shortages and the full utilization of the photosynthetic capacity of 
the Earth.

6 Ivo Budil points out that the relationship between capital cities and overseas colonial territories has always been more complex than the advocates of dependency 
theory assume. For example, in 1913, 63% of all investments headed to the countries of the Third World, while in 1996 it was only 28%. In 1913, 25% of the free 
capital was invested in the countries whose GDP per capita did not exceed 20% of the GDP per capita of the United States; in 1997, it was 5%. Nowadays, the 
GDP per capita of Great Britain is approximately 28 times higher than the GDP per capita of Zambia. In 1955, 9 years before this southern African country attained 
independence, it was just seven times higher. Out of the four major Asian “economic tigers” – Hong Kong, Singapore, South Korea, and Taiwan (the states which 
by the level of their economic development as early as 30 years ago ranked among the most developed countries of the world) the first two were originally British 
and the other two were Japanese colonies.

7 It is a city-state, a former colony of Great Britain, which has been part of China since 1999.
8 The path of Singapore from the underdeveloped stage of 1965, when it achieved independence, to the developed stage is described in detail in the autobiographi-

cal book of the former prime minister, the main architect of this transformation, Lee Kuan Yew (2000).

If all the available natural resources were 
related to the size of population, Argentina 
would be the richest country.

With the exception of countries exporting 
oil and natural gas, there are only two 
states in the tropics that can be considered 
to be developed and rich – Hong Kong and 
Singapore.
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Fig. 87: Colonization and the liberation of 
Africa
(adapted from Blij, Muller, 1991)
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Fig. 88: Global sovereignty of Europe in 1900
(adapted from Brzezinski, 1999)
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c) Culturological approach
Perhaps the most important alternative to the two 
above mentioned approaches is the culturological 
approach, which asserts that “human resources” 
are a decisive factor for prosperity. The roots of 
this cultural determinism can already be found 
in the classic work of the sociologist, Max Weber 
(1950), entitled “The Protestant Ethic and the 
Spirit of Capitalism” from the beginning of the 20th 

century. Weber compared families of Protestant 
and Catholic denominations in Baden. He found 
out that Protestants have on average higher 
incomes than Catholics. This led him to the well-
known thesis on the interdependence between 
the Calvinist belief in predestination and people 
focused on the future, asceticism, hard work 
and entrepreneurship, which are the essential 
preconditions for economic prosperity.

In 1985, L. Harrison published a groundbreaking 
book entitled “Underdevelopment Is a State 
of Mind – The Latin American Case”. Harrison 
studied the causes of the long-lasting failure 
of Latin American countries to integrate 
themselves among the developed countries. He 
was particularly interested in the relationship 
between economic development and culture. 
Thanks to him, in particular, the then hegemony 
of dependency theory was challenged in Latin 
America. It is notably a culture, understood as a 
set of local values and norms shared by a particular 
community, which affects the degree of its 
prosperity. Harrison formulated four major factors 
that enable the society to achieve economic 
efficiency and prosperity. They are the measure of 
social trust, the severity of the ethical system, the 
performance of the authorities (today we would 
probably use the term “good governance”) and 
a focus on continuous work, innovation, savings, 
and profit.

Lawrence E. Harrison is also, in conjunction with 
Samuel P. Huntington, editor of the collection 
“Culture Matters: How Values Shape Human 
Progress”, published in 2000 as the output from 
the symposium organized by Harvard University. 
It can be regarded as the essential document of 
the culturological approach, as the manifesto of 
cultural determinism.  

The first contribution in the collection is an article 
with the telling title “Culture Makes Almost All the 
Difference” by David Landes. Landes is a prominent 
exponent of the culturological approach, dealing 
with this issue in his monumental work “The 
Wealth and the Poverty of Nations” (1998).

To illustrate the culturological approach, we will 
quote two of the contributors to the collection 
“Culture Matters: How Values Shape Human 
Progress”, the Argentinian Mariano Grondona 
(2000) and the Cameroonian Daniel Etounga-
Manguelle (2000).

Mariano Grondona created a typology of 
development-resistant and development-prone 
cultures9 with regard to economic development 
and prosperity. In the above mentioned 
publication he summarizes the typology as follows:

“Religion explains and justifies success in  
a development-prone culture. In a development-
resistant culture, religion relieves or explains 
suffering. Wealth is created as the product of 
human initiative and effort in the favourable 
culture. Wealth is the natural or physical resources 
that exist in the resistant culture, but life is  
a struggle to acquire (or redistribute) it. 
Competition is viewed in a progress-prone culture 
as a positive force that promotes excellence 
and enriches the society. The resistant culture 
discourages competition as a form of aggression 
that threatens the stability and solidarity of the 
society, in part because it nurtures envy. Economic 
justice demands saving and investment for the 
benefit of future generations in the progressive 
culture. In the resistant culture, economic justice 
demands equitable distribution to the current 
generation. Labor is a moral, social duty and  
a central form of self-expression and satisfaction 
in a favourable culture. In a resistant culture it is  
a burden, a necessary evil. 

Photo 123: Matterhorn, the symbol of a proud 
and independent Switzerland 
(source: the author)

Photo 124: Sydney – not even the “tyranny 
of distance” has prevented the people of 
Australia from building one of the most 
developed countries of the world 
(source: the author)

And give me the strength to humbly bear
what I lack the strength to change
a courage to change what I am fit to in 
this world
and common sense, too,
which is always able to tell
what may be changed
and what not.

Jan Skácel

It is notably a culture, understood as  
a set of local values and norms shared by 
a particular community, which affects the 
degree of its prosperity.
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Heresy, or dissent, is crucial to progress, reform, 
and the search for truth in the favourable culture, 
which encourages innovation. The heretic is  
a criminal who threatens stability and solidarity 
in the resistant culture. Education nurtures 
inquisitiveness and creativity in a favourable 
culture. In a resistant, traditional culture, it 
transmits orthodoxy. Pragmatism, rationalism, 
empiricism and utilitarianism are central values in 
a favourable culture; threats to stability, solidarity, 
and continuity in a resistant culture. Tradition, 
emotion, and chance substitute for rationality 
substitute for rationality in resistent culture with 
stagnating consequences.

Time focus is the manipulable future in the 
favourable culture. The resistant culture focusses 
on the past, and the concept of future is one of 
destiny, reflecting a fatalistic world view. The 
world is a setting for action and achievement 
in a favourable culture; one approaches it with 
optimism. In the resistant culture, the world is 
controlled by irresistible forces; one approaches 
it with pessimism, if not fear. Life is “something I 
will do” in the  favourable culture. In the resistant 
culture life is “something that happens to me”. 
Optimism is nurtured in the favourable culture. 
In the resistant culture, survival is the goal and 
pessimism the mood.”

At the symposium, Daniel Etonga-Manguelle 
responded sarcastically to the previous 
contribution by the American anthropologist, 

Richard A. Shweder (2000), who criticized the 
representatives of developing countries for 
betraying the interests of poor countries by 
assuming the Western concept of economic 
development. I am of the view that his answer 
is an apt argument against advocating various 
particularities and specificities in the sphere of 
human rights and the manner of governance, 
by which authoritarian rulers so often shield 
themselves in many developing countries:   

“We Africans really love living in slums, where 
there is not enough food, health care, or schools for 
our children. Moreover, our corrupt chief political 
system is truly admirable and enabled the states, 
such as Mobutu´s Zaire, to gain international 
prestige and respect. What is more, it would 
certainly be terribly boring if there were free and 
democratic elections in the whole of Africa. If so, we 
would not be real Africans anymore and by losing 
our identity – our authoritarianism, our bloody 
civil wars, our illiteracy and our life expectancy of 
forty-five years – we would disappoint not only 
ourselves but also those Western anthropologists 
who study us with such understanding and who 
know that you cannot expect us to behave like 
human beings striving for a dignity that would be 
worthy at the dawn of the third millennium. We are 
Africans and it is our identity that matters! So we 
fight for it, with the full support of those Western 
scholars who are wise and courageous enough to 
recognize that Africans belong to another world”.

9 The term “development-prone culture” is akin to the concept of “open society”, introduced by Karl R. Popper (1945) in his book entitled “The Open Society and Its 
Enemies”. He inspired, among others, the famous financier and philanthropist, George Soros (1998, 2001) to establish the foundation the “Open Society Fund”, 
whose mission is to promote the creation of open societies both in the post-communist countries of Europe and elsewhere in the world. In development-prone 
cultures, a vital role is played, besides state institutions, by a network of civic activities, clubs, churches, interest groups, and charitable organizations. The role of 
the state is to provide the civic activities with the legal, economic, and information framework within which to operate. The aim of the development-prone culture 
is to help individuals develop into mature, free, and responsible people living a good and full life in a healthy environment.

10 The main representative and a “classic” of this approach is the American Douglass Cecil North, a Nobel Laureate in Economics.  Particularly two of his works, from 
the turn of the 1980s and 1990s, are fundamental: “Institutions and Economic Growth: An Historical Introduction,“ and “Institutions, Institutional Change and 
Economic Performance“.

11 Hernando de Soto gives the following example: In the United States, more than 70% of start-up entrepreneurs need a loan. They obtain it from the bank and they 
guarantee it with their personal property. By contrast, in his country of Peru, 90% of the economically active population do not have any property documents 
which would enable them to guarantee a bank loan. Therefore, they will not be granted a bank loan to set up their own business, though everywhere in the world, 
bank loans represent the most important source of funds for start-up entrepreneurs.

infobox: the mystery of Capital by Hernando de Soto
That “human resources” are a decisive factor for prosperity is also claimed by those who emphasize the necessity 
of functioning institutions as a prerequisite for development.10  In 2000, the publication by the Peruvian economist, 
Hernando de Soto, “The Mystery of Capital: Why Capitalism Triumphs in the West and Fails Everywhere Else” attracted 
particular attention. He claims that, despite extreme poverty, people possess, even in the least developed countries, 
much more than it might seem at first glance. There are even enough resources necessary for the functioning of 
capitalism. However, in order to use the capital in an expanding market, it must be legally guaranteed by the right 
papers and documents. Clearly defined property is then enabled to create added value. However, clear, transparent, 
and legally enforceable relationships usually do not exist in poor countries.11

Most important for the future prosperity of the developing countries is that citizens can exercise their property 
rights. Without this, even large macroeconomic stabilization programs usually end unsuccessfully. The sad fact 
remains that after decades of liberal macroeconomic reforms, capitalism has failed in five-sixths of the world.

Democracy functions only from a particular 
developmental level of society up…Unless 
the institutions protecting the investments 
of common people are trouble-free, any 
attempts at prosperity are futile.

Daniel Deyl

Life is “something I will do” in the  
favourable culture. In the resistant culture 
life is “something that happens to me”.
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6.2 Development Cooperation
world was divided, not only into the capitalist 
“West” and socialist “East”, but also into the 
developed “North” and the poor and developing 
“South”.14     

Development aid can be multilateral, when 
individual states contribute to joint projects in 
various UN agencies and programs (e.g. UNDP, 
UNEP, WHO, FAO, UNIDO, etc.), the World Bank, 
the International Monetary Fund, the European 
Development Fund, and others. Most development 
projects are implemented by means of bilateral 
cooperation between two countries – the aid 
donor and the aid recipient.

Development projects can be divided into four 
basic groups:
a) Large structural development projects, where 

international financial institutions (particularly 
the International Monetary Fund) grant a loan 
to the government of the recipient country to 
restructure the domestic economy.

b) Large-scale development programs, usually 
on a bilateral level. They are realized in 
the form of a massive financial injection 
into selected sectors such as education, 
healthcare, telecommunications, infrastructure 
development, etc.

c) Development projects, often implemented by 
NGOs. They are operational in nature and work 
with local communities.

d) Minor development projects that work with 
small groups of people. The objective is, apart 
from concrete help, direct personal contact 
with the final recipient (for example, when 
building schools or health centers).

It cannot be said that one type of project is more 
important than another one; the ideal is their 
combination in accordance with the donors’ 
financial possibilities and local political, economic, 
and social conditions.

One way to help developing countries finance 
their development is development aid, or more 
precisely, development cooperation.12 Michal 
Kaplan, former Secretary of State for International 
Development Issues of the Czech mission to the 
OECD headquarters in Paris, defined in some sort 
of “Ten Commandments” the main reasons why 
developed countries should provide development 
aid:
1. Religious and ethical reasons (it is morally right 

to help those who find themselves in need).13
 

2. Prevention of armed conflicts and terrorism.
3. Prevention of illegal migration and organized 

crime. 
4. Environmental protection and globally 

significant ecosystems protection (which 
subsequently has an effect on, for example, 
the limited spread of pathogenic organisms 
and diseases).

5. Stabilization of the world economy, the 
emergence and development of new markets.

6. Application of the products and technologies 
of the assistance provider on the territory and 
markets of the beneficiary country.

7. Promoting employment, particularly among 
young people (if they work abroad, then also 
their better professional and language skills 
as well as experience with a different culture 
– author´s note).

8. Improved diplomatic relations with recipient 
countries.

9. Greater prestige and influence on the 
international political scene.

10. Promotion of our values and culture (of course 
not in an aggressive and arrogant way, but 
rather by example – author´s note).

The term development aid first appeared after the 
Second World War, when, after the former colonies 
gained independence, it became clear that the 
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Fig. 89: A comparison of the military spending 
and spending on official development 
assistance in selected countries 
(adapted from WorldWatch Institute, 2005)

If, for the war against extreme poverty, 
we‘re not able to ask youth as much sacri-
fice and heroism - if we have to - than we 
had asked it for the war against tyranny, 
then it‘s not worth it to ask so much 
sacrifice, because the victory for justice will 
soon be more than moribund.

Abbé Pierre
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Development aid, or rather development 
cooperation, has been rendered for more than 
sixty years and its results are contradictory. On 
the one hand, it is clear that in many countries 
the situation has improved, for example, in the 
Southeastern Asia and South America regions. On 
the other hand, the long-term stagnation or even 
the decline and disintegration of many countries in 
Sub-Saharan Africa are creating great uneasiness. 
In the 1990s, this caused the widely discussed 
phenomenon of aid fatigue, when the traditional 
donors, particularly in Western Europe and North 
America, were debating how much assistance was 
worthwhile, if any.15 In the early 1990s, the total 
volume of development aid dropped to about US 
$55 billion per year. Then, especially in the context 
of the Millennium Development Goals, the funds 
for development cooperation were raised to an 
amount exceeding US $100 billion each year. 
Albeit a large amount, it is far from the pledge 

of the OECD countries to give 0.7% of their GDP 
for development aid and assistance. Only five 
countries achieve this amount: Norway, Denmark, 
Sweden, the Netherlands, and Luxembourg. Other 
countries in Western Europe give around 0.4% of 
GDP. The Czech Republic, but also Portugal and 
Greece give around 0.1% of GDP. An equally low 
amount (0.1% of GDP) is provided now by the 
United States (in the past it was about 0.25% 
of GDP), although in absolute terms, due to the 
power of its economy, it is still the largest donor, 
followed by Japan.

During the second half of the 20th century, 
several approaches to providing development aid 
have been tried, but we have not found an effective 
remedy for poverty and underdevelopment yet. 
The process is briefly summarized in the following 
Infobox.

12 Domestic resources are the primary source of financing development policies (mainly through taxation and duties). Among significant external resources are, in 
addition to programs and projects of development cooperation, revenues from exports, foreign direct investment, and, more recently, remittances (money sent by 
immigrants or people working abroad to their loved ones at home).

13 In the past, the tradition of humanity was anchored in a number of documents, treaties, and conventions. This concerns international humanitarian law and the 
human rights system in particular. Humanitarian aid often precedes development aid in places of conflict, crisis, and natural disasters. Humanitarian aid represents 
an immediate response to a humanitarian crisis, a situation in which the usual means of people that guarantee them a decent life have been disrupted due to a 
natural disaster or man-made crisis. As regards the timescale, humanitarian aid is usually limited to about six months. The main objectives of humanitarian aid are 
to alleviate human suffering, protect life, and respect human dignity. It is provided in five principal areas: water and sanitation, food and nutrition, shelter, health 
care, and psychosocial support.

14 The bipolar world, divided into the “West” and the “East”, basically constantly vied for influence in the countries of the “South”, which proved very unfortunate for 
the poor countries. In Vietnam, Angola and elsewhere, long and bloody wars took place, with the world powers fighting for influence. Both the major powers of 
that time, the United States and the Soviet Union, also tolerated the local rulers in developing countries many excesses, even perversions, so they would not lose 
their influence (for example, the Ugandan dictator, Idi Amin, has at least 300,000 lives on his conscience).

15 In the former socialist countries, the funds, previously dedicated to development aid (although ideologically conditioned), were transferred to the transformation 
of the domestic economies from centrally-planned to market-driven economies. For example in the 1980s, the former Czechoslovakia gave up to 1% of GDP for 
development aid (including military aid, which now is not included in development aid). After the Velvet Revolution in November 1989, this aid was completely 
stopped; a gradual recovery only began in 1995.

infobox: Finding the key to prosperity
January 20, 1948, can be considered as the beginning of the “development age”, when the newly elected U.S. President, 
Harry Truman, in his inaugural speech said: “We must embark on a bold new program for making the benefits of 
our scientific advances and industrial progress available for the improvement and growth of underdeveloped areas”.

The economic revitalization of war-stricken Europe through the Marshall Plan became the priority in the 
development aid field during the postwar period. The success of the Marshall Plan also encouraged efforts to help 
countries in Asia, Africa, and Latin America, whose major and common problem was poverty.

The dominant development theory of the postwar period was modernization theory. It was based on the 
assumption of linear development. Each individual society proceeds along a single developmental path towards an 
advanced modern industrial society. The concepts of development and economic growth were, in fact, regarded as 
synonyms. The main criterion for assessing the maturity of a country became the economic indicators, especially GDP.  

At the end of the 1960s it had become clear that, despite substantial financial investments in developing countries, 
the expected economic growth had not occurred.

The previously mentioned dependency theory, or rather the theory of core and periphery, which was formulated 
during the 1950s by a group of Latin American economists, was a response to modernization theory.

At the turn of the 1970s, Immanuel Wallerstein applied the theory of the developed center and undeveloped 
periphery on a global level – in the global economy, advanced industrial countries play a dominant and superior 
role compared with the underdeveloped and subordinate developing countries. The countries in the center have 
the economic power and wealth, which results in political influence, rule setting and the making of key decisions. 
Development is seen as an unevenly evolving process in which the rich countries become richer and the poor poorer 
– thus, the center exploits the periphery. Even development aid is then seen as a tool of domination and exploitation 
(Waisová, 2005).

At the turn of the 1970s, there were voices calling for a global development strategy, based, not only on 
economic growth, but also on linking the economic and social areas. The key issue became the reduction of poverty, 
unemployment, and social inequalities. The concept of meeting “basic needs” appeared. As a result, during the 

Development aid has been rendered for 
more than sixty years and its results are 
contradictory.

We must embark on a bold new program 
for making the benefits of our scientific 
advances and industrial progress available 
for the improvement and growth of 
underdeveloped areas.
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1970s and 1980s, the main promoters of development aid focused on national food programs, nutrition plans, and 
integrated agricultural development. However, the integrated programs, including many sub-projects, were extremely 
comprehensive and complicated. Many developing countries would take large loans on ambitious programs and 
projects, which they subsequently failed to pay back.

The 1980s are therefore (perhaps somewhat unfairly) considered the “lost decade” of development, and a gradual 
return to neo-classical economic thinking, or rather the era of neoliberalism, took place.16 There was a renewed 
emphasis on economic growth at the expense of the social aspects of development. Economic growth was now 
associated with the requirement of the structural transformation of developing countries. The World Bank and the 
IMF initiated “Structural Adjustment Programs” (SAP), which during the 1980s, gradually became the dominant form 
of multilateral development aid (known as the Washington Consensus).

Structural adjustments were supposed to reduce government spending and lead to privatization (and therefore 
reduce state intervention in the economy), trade liberalization, and an increase in exports.17 However, quite the 
opposite of the expected economic growth happened, as in many cases the social situation became intolerable.18     

In the second half of the 20th century, in the area of development aid and cooperation, there was a significant shift 
towards environmental issues.19 This shift is closely linked to the concept of sustainable development, first formulated 
in 1987 and understood in a more comprehensive way.

In the 1990s, the concept of sustainable development aroused high expectations20 and became the predominant 
alternative approach to the concept of economic growth. Nevertheless, at the beginning of the millennium and with 
regard to the situation in developing countries, even this concept proved to be the cause of a certain disappointment. 
Moreover, voices appeared, challenging sustainable development because of its normative focus – how could anyone 
dare determine what is good for a world that is so diverse and complicated?

In addition to environmental and sustainable development issues, the gender issue in relation to development 
and also the principles of democracy and good governance became widely discussed at the turn of the millennium. 
Above all, a “good government” (i.e. legitimate, transparent, uncorrupted, reliable, observing human rights, etc.) 
was viewed as a key prerequisite for the successful development of a country.

The advent of the third millennium had itself great emotional appeal, and, despite all the past failures, there were 
efforts to accept, at the international level, a set of commitments that would significantly help to overcome poverty 
and underdevelopment. The efforts were successful. In autumn 2000, the UN General Assembly meeting in New York 
adopted the Millennium Development Goals with an outlook to 2015. It was signed by 189 UN member states, together 
with Switzerland and the Vatican. The characteristics of the eight development goals are set out in section 2.8.7. 

6.2.1 Some of the major obstacles to 
Development
The fight against poverty and underdevelopment 
is indeed not a trivial matter. As it turned out 40 
years ago, it was and is easier to put a man into 
space and send him to the Moon than devise and 
implement a means of enabling the majority of 
the people on this planet to live a dignified life. 
Below are some important factors that complicate 
the way to progress and prosperity for developing 
countries. The list is by no means exhaustive. The 
basis for the characterization of these factors 
was the publication edited by Tomáš Tožička and  
Pavel Chmelař (2005).

Trade policy
The rhetoric of Western politicians advocating free 
trade clashes with the reality of their agricultural 
and partly foreign trade policies. The tariff rates in 
OECD countries are set up to put at a disadvantage 
imports of goods with high added value compared 
to imports of raw materials and other goods with 
low added value. The exports of most developing 
countries are thus limited to the exploitation of 
natural resources and products with low added 
value.

Agricultural subsidies
In support of their own agriculture, countries of 
the OECD give annually around US $300 billion, 
which is more than 1% of GDP (and thus about 
three times more than spending on development 
cooperation). Subsidies to cotton farmers alone 
each year are around US $5–6 billion (mainly in 
the USA). This causes a reduction in cotton prices 
on world markets, which is particularly detrimental 
to producers in developing countries. In some 
areas of West Africa (Benin, Mali, and Burkina 
Faso), cotton production represents around 50% 
of export revenues, in the case of Chad it is more 
than three quarters.

The agricultural policy of the OECD countries 
makes it impossible for producers in developing 
countries to compete with domestic products 
on the markets of rich countries (this is the case 
of, for example, sugar, milk, and rice). Conversely, 
if the subsidized products from rich countries 
reach the markets of developing countries, the 
consequences are drastic for local producers. 
According to the British non-governmental 

Voices appeared, challenging sustainable 
development because of its normative 
focus – how could anyone dare determine 
what is good for a world that is so diverse 
and complicated?

It was and is easier to put a man into space 
and send him to the Moon than devise 
and implement a means of enabling the 
majority of the people on this planet to 
live a dignified life. 
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organization Oxfam, Mali, for example, keeps 6.5 
million head of cattle, but each year, nine thousand 
tons of European milk powder are imported there.

Dependence on a few export commodities
More than fifty developing countries depend 
on the exports of three or fewer commodities, 
whose prices continue to drop due to a surplus 
on the market.21 The most affected commodity, 
coffee, is the second most traded commodity 
in the world. At the turn 2004, the real price of 
coffee reached its lowest level in the last hundred 
years. Consequently, the living standards of coffee 
growers worsened significantly, for example, in 
Tanzania, Mexico, and Haiti. Women were forced 
to work off the farm as well, men migrated for 
employment, and more job responsibilities were 
being passed on to children. In Latin America, as 
a result of the aggravated situation, many farmers 
switched to growing crops for drug production.

Foreign direct investment
The inflow of foreign direct investment may 
represent an opportunity to improve the living 
standards of local residents and to develop 
production and trade. However, there are 
numerous risks too. For example, a foreign 
company imports an intermediate product, after 
it is processed the company exports and sells the 
product, however, this does not generate any 
taxable gain at the processing site. Production 
for local markets can, in turn, destroy indigenous 
manufacturers. Various investment incentives, 
such as tax exemptions or tax holidays, reduce 
government revenue to the detriment of small 
and medium-sized producers (entrepreneurs) who 
cannot attain these benefits, or more precisely, are 
not strong enough to push them through.

In the long term, it appears that foreign direct 
investment goes to areas with a developed 
infrastructure. Other key factors are price, or 
rather workforce education, and a stable legal and 
economic environment. Nevertheless, investment 
incentives are also required, because they increase 
the profit of the company.

Social and environmental dumping
Less stringent legislation on social rights 
contributes to lowering the cost of labor in 
developing countries. Non-governmental 
organizations dealing with human rights often 
report appalling working conditions in agriculture 
or in factories that produce for Western markets. 
It is similar in the environmental legislation area. 
Its absence or nonobservance devastates the 
environment in these countries.

These issues should be addressed at the global 
level, preferably through (as yet nonexistent) 
global governance. Even in this unfavorable 
situation, however, thanks to the activities of 
citizens´ initiatives and media interest, we have 
registered some minor successes in the conduct 
of a number of companies. Many multinational 
companies are beginning to adopt the principle 
of Corporate Social Responsibility, where the 
interest of entrepreneurs is, not only profit, but 
also the welfare and good of their employees, local 
communities, and the environment.

Access to markets
One of the reasons for the low competitiveness 
of goods produced in developing countries is 
the system of tariffs and quotas that protect the 
markets in developed countries. This is additionally 
reinforced in developed countries by the subsidy 
policies towards their own producers. Between 

Fig. 90: Remittances – increase between 
1990 and 2004
(adapted from World Bank, 2007)

0
19961992 20042000

50

100

150

200

250

300

bi
lli

on
s 

of
 d

ol
la

rs
 

1990 1994 1998 2002

foreign direct investment
remittances 
developmental assistance

22

16 Neoliberalism drew on neoclassical economic theories – Adam Smith´s free market principles and David Ricardo´s comparative advantage principles.
17 In accordance with Ricardo´s principle of comparative advantage, according to which each country should specialize in the export of those commodities whose 

production is cheaper than the competition’s.
18 The neoliberal approach seems to work in Chile. This once poor country is now considered to be economically the most developed country in South America 

but at what cost? The dictator Pinochet´s government and the sacrifices that the people in the 1970s and 1980s had to make should not be an example worth 
following.

19 Professionals discussed global environmental threats as early as the 1960s. In 1972, Stockholm saw the first UN Conference on Environment but in development 
practice, it really surfaced only in the second half of the 1980s.

20 The UN Conference on Environment and Development held in Rio de Janeiro in June 1992 probably significantly contributed to it.
21 For example, in 1970, to purchase a tractor an equivalent of two tons of cane sugar was needed. In 1990, it was nine tons. 
22 Remittances are transfers of money by a foreign workers to their own country.

Various investment incentives, such as 
tax exemptions or tax holidays, reduce 
government revenue to the detriment 
of small and medium-sized producers 
(entrepreneurs) who cannot attain these 
benefits.

Many multinational companies are 
beginning to adopt the principle of 
Corporate Social Responsibility, where 
the interest of entrepreneurs is, not only 
profit, but also the welfare and good of 
their employees, local communities, and 
the environment.
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1950 and 2000, the nominal value of world trade 
increased fifty times, the portion of the 49 poorest 
countries (the least developed countries) in global 
trade turnover decreased fivefold, to just 0.5%. 
Also, the total exports of the least developed 
countries are today less than 1% of the exports of 
the developed countries.

Debts
Much of the debt of the developing countries 
was created in the 1970s, when oil prices rose 
enormously for some time, as a result of wars in 
the Middle East. Other debts were created by poor 
strategic decisions and irresponsible borrowing by 
corrupt governments.23     

States’ debts are addressed mainly at two private 
forums. The Paris Club is an informal platform of 
the richest creditor nations. The London Club is an 
association of the largest private lenders. Indebted 
countries can submit proposals to deal with their 
debts to both clubs, but do not participate in 
further discussions and decision making.

An effort to resolve the debts on the 
international level is represented by the Heavily 
Indebted Poor Countries (HIPC) Initiative. Under 
pressure from the international campaign 
Jubilee 2000 (which was supported by 24 million 
signatures), the G8 summit in 1999 decided on the 
extension of this initiative and on the simplification 
of the conditions for debt relief (known as HIPC 
II).24     

Some experts want the complete cancellation of 
bilateral debts and the reduction of other debts by 
at least 90%, with the requirement that the money 
raised will be invested in the fight against poverty 
and in environmental protection. The illegitimate 
debts of all countries should be cancelled in full. It 
is also possible to introduce Exchange Funds (Swap 
Funds) which will finance development projects 
under international control and the level of debt 
relief will depend on the way they are used.25     

The big challenge is how to prevent further 
irresponsible provision and obtaining of credits. 
This situation could probably be solved only at the 
transnational (global) level, where the terms for 

providing loans and their enforceability would be 
clearly defined.

Despite all these obstacles to development, 
in conclusion we will mention two initiatives 
that have emerged from below, from non-
governmental civil initiatives, and are a response 
to the long-term inability or unwillingness of 
the international community to formulate and 
implement effective action to improve the 
situation of the poor in developing countries.

Fair Trade
Fair Trade introduces an alternative approach to 
the exchange of goods which is not in line with 
the existing practice. The aim is not primarily 
to generate a profit, but to improve the living 
conditions of producers (mainly agricultural) in 
developing countries. For Fair Trade to be truly fair, 
a few basic rules must be respected (which does 
not always happen in practice):
– Producers are guaranteed a reasonable 

purchase price to ensure a decent livelihood 
for their families, primary health care, and 
the possibility of paying school fees for their 
children. Part of the product price is intended 
to finance the further development of their 
activities.

– Fair Trade promotes democratic decision-
making in local communities; attention is also 
paid to the equal status of women.

– Fair Trade helps especially people in rural 
areas to make a good living so they do not 
have to leave for the cities. This helps to 
further develop relationships within the local 
community.

– Production under the rules of Fair Trade is 
better for the environment, as the growers are 
encouraged to switch to organic farming.

Microcredits
Conventional loans are inaccessible for poor 
people in developing countries. There is no way for 
small entrepreneurs and farmers to guarantee their 
loans. This gave rise to the system of microcredits 
in the 1970s.26 

Photo 125: EARTH University in Costa Rica – 
this school was built in the former banana 
plantations. Today students from all over 
Latin America learn the principles of organic 
and sustainable agriculture there. 
(source: the author)

The big challenge is how to prevent 
further irresponsible provision and 
obtaining of credits. 

In 2002, there were more than 
10,000 microcredit societies 
around the world, providing 
loans to 30 million people with 
a turnover of US $2.5 billion. 
Studies show that about half of 
the people who were granted a 
microcredit were able to escape 
poverty.

Microfinance funds serve 
to finance microcredits. They 
are based on the cooperative 
banking system. People from 
rich countries invest their money 
there with an interest rate of 
1–3%.  Part of the funding also 
comes through the development 
programs of some governments. 
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infobox: thinking orientated towards the future, public space and education 
– three keys to prosperity? 
Let us return once again to our fundamental question – why are the poor poor and the rich rich? When travelling 
around the world, I sometimes had the feeling that the answer might lie somewhere else other than in the known 
theories of development. Or rather, I feel that every development theory has some truth in itself, but what we need is 
to attempt to create some inventive synthesis. Here is a proposal for three main building blocks for such a synthesis:
1. Future-oriented thinking is perhaps the main key to prosperity and success. Max Weber pointed to the Protestant 

ethic and its influence on the development of capitalism in Europe and North America. The postponement of 
current consumption, savings, investment, hard work, all with the vision of God‘s salvation after this life; that is 
a typical example of future-oriented thinking which determines our current behavior and actions. The opposite 
is the attitude of a person or whole communities that live only for the day without caring about the future. For 
some, a full refrigerator is enough for a feeling of security; without any vision of the future. Others live from 
paycheck to paycheck and if they do not make ends meet they usually prey on others in a variety of ways. If the 
number of such people exceeds a critical number, whether in family, community, ethnicity, or state, it is difficult 
to expect the arrival of prosperity. It would therefore be desirable to formulate a Future Oriented Thinking Index 
(FOTI), which would complement such indexes as Gross Domestic Product, the Human Development Index, and 
others (see Chapter 4.8. “Indicators of Sustainable Development”).

2. Public space and its maintenance, in my opinion, is a good indicator of the society‘s material and moral maturity. 
There are communities and entire countries where people take care of the common area, especially through 
various civic initiatives, associations, and organizations. In such a space you then feel comfortable and safe. Since, 
in the summer of 2009, I travelled around a bit of Norway, I cannot but mention this country as an example. On 
the other hand, there are communities and countries where, inside their private space, people live in nice and 
decent conditions, but a few yards from their homes a “no man‘s land” begins that resembles a junkyard, with 
medieval hygienic conditions, where the place is neither safe nor comfortable.

3. Education. Education itself cannot guarantee prosperity (and if there is a total lack of jobs that require certain 
qualifications, it may even lead to frustration), but it develops the creative potential of an individual to work, if 
motivated and willing, towards their own as well as their community’s prosperity. The two above mentioned 
factors are conditioned by education. An illiterate person will not normally think in the long term, but will more 
likely live from day to day. An educated person will more likely have at heart, not only his own good and that of 
his immediate family, but also the good of the community. Although this is not always the case, as everybody 
could name “predators” with a very high IQ (and probably significantly lower EQ – emotional quotient) in their 
neighborhood who see the common space as a hunting ground and battleground.

You would be tempted to say that, for example, European countries are rich and mature, because all three factors are 
at a higher level than, for example, in Africa or the Middle East. So why in these countries do individuals and states so 
outrageously and irresponsibly run into debt, and why are pension and health reforms apparently beyond the power 
of the government?27 Why is the voter turnout so low (typically about 50%) in the established democracies, and why 
in the society can you clearly sense apathy and indifference to public affairs? Why is education insidiously turning 
into “infotainment” – the desire to have fun and not bother much, even at the expense of quality? Maybe neither 
natural, cultural, economic, nor institutional factors, nor future-orientated thinking, public space nor education are 
some sort of Gordian knot, but it is, in the words of Viktor Frankl, the ”will to meaning” which will be discussed in 
more detail at the end of this publication. Western countries have created a historically unprecedented affluence but, 
perhaps just as in ancient Rome, even here, in the words of Gaius Sallustius Crispus (86–35 BC), “happiness began 
to rage and overturn everything”. We are like a ship without a pilot and it will probably not change until we find a 
shared goal, a vision which will take us from the “winter” period, or the period of disruption, into the “spring”, that 
is a new beginning (Elgin, D., 1993). A chance for this planet is that ambitious developing countries do not have to 
blindly follow our way of 20th century industrialization, based on the ever increasing consumption of raw materials 
and energy, and spawning a high level of environmental pollution and social inequality.

23 Illegitimate debts, or more precisely outrageous debts, would need a separate chapter to be described. However, they are loans granted to officials of a despotic 
regime so that they remained in power. Illegitimate loans are also loans granted against the interests of citizens of a state, for the suppression of their rights.

24 Disputes are primarily about an acceptable level of debt burden. It is based on the debt service ratio, which is the ratio of liabilities (the size of annual debt 
repayments and interest charges) compared to the amount of money received from exporting goods in a year. In countries with a low and middle income, this 
rate of debt service between 1990–2000 averaged 18%. International financial institutions subsequently agreed on the value of 10%, Jubilee 2000 requested a 
reduction to 5%, the same as the debt write-off of the Federal Republic of Germany in 1953.

25 An example is the “Debt for Nature” swap, which was developed by an American, Thomas Lovejoy, in the 1990s. The indebted country does not pay a part of its 
debt to the creditor, but diverts resources in its own currency to the fund from which it draws money for environmental protection (for example, to save tropical 
rain forests). This not only helps nature, but also promotes local employment.

26 The founder is a Bangladeshi economist, Muhammad Yunus, (born 1940), who in 2006 won the Nobel Peace Prize.

Education is what is left when we have 
forgotten everything we have learnt.

Jiří Fiala

The people don’t read books. The people 
don’t care a piece of blue shit about philo-
sophy. All the people care about, all they 
want from their government, is a wage 
that keeps getting higher and higher. Year 
in, year out, they want that wage going up. 
If it ever stops, they get themselves a new 
government. That’s what the people want. 
That, my friend, is democracy.

Hugh Laurie 
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6.3 Global marshall plan
trends, this goal would be attained in 2030 and in 
Africa not until 2165.

According to the estimate of the Global Marshall 
Plan Initiative (www.globalmarshallplan.org), 
between 2008–2015 there would have to be 
added to the current volume of development 
aid (US $105 billion), a further US $120 billion, 
i.e. a total of US $960 billion by the year 2015 to 
implement the Millennium Development Goals. It 
is certainly an impressive figure, but according to 
the International Monetary Fund, at the end of July 
2009, the developed countries expended no less 
than US $10,000 billion to boost financial markets.

There is no plan for a major conference under 
the auspices of the UN, which would, at the level 
of the global community, seriously seek an answer 
to the question “What next?” It seems that big 
summits from the turn of the millennium with 
their poor results have undermined the courage 
and determination of politicians and the states 
they represent. However, I have been convinced for 
many years that there is an example from the past 
which could become a source of inspiration for 
the future. It is the Marshall Plan, or the “European 
Recovery Program”, implemented after the Second 
World War.

By the year 2015 the Millennium Development 
Goals should be achieved, and it is clear today, 
they will not be. Certainly, not all the eight major 
goals will be achieved and not in all regions (the 
situation is particularly pitiful in Sub-Saharan 
Africa). It is therefore virtually certain that in 
the following years we will seek to answer the 
questions: “How should we proceed after the 
year 2015? What should replace the Millennium 
Development Goals? What vision can be credible 
and feasible?”

For example, if we truly wanted to reduce by 
half the proportion of people without access to 
safe drinking water by the year 2015, as stated in 
goal No. 7, we would have had to build, since the 
adoption of this commitment in 2000, 340,000 
water connections and 460,000 sewer connections 
every day (Glenn, Gordon, 2006). This is not 
happening.

To attain goal No. 1 “To reduce by half the 
proportion of people living on less than US 
$1 a day”, it would last at the current rate of 
development until the year 2040.28 Goal No. 4 
“To reduce by two-thirds child mortality rate” will 
probably be achieved in Latin America even before 
the year 2015. In Asia, however, under current 

6.3.1 the marshall plan
The Marshall Plan, or the “European Recovery 
Program”, was approved by the United States 
Congress on April 3, 1948.29 The plan was 
announced by the U.S. Secretary of State, George 
C. Marshall30 on June 5, 1947, at Harvard University.  
He was (along with Harry Truman31) the initiator 
and creator of the plan (http://www.nara.gov/
exhall/featured-document/marshall/marshall.
html). Between 1948–1952, the United States 
under this plan provided aid amounting to US 
$13.3 billion, equivalent to US $100 billion today 
(http://lcweb.loc.gov/exhibits/marshall).

After the Second World War, the economic 
situation was desperate in Europe. In the summer 
of 1946 a severe drought occurred, followed 
by a harsh winter in 1947. According to George 
Marshall, the European Recovery Plan was not 
directed against any country or doctrine, but 
only against hunger, poverty, desperation, and 
chaos. Its goal was “to restore a functioning world 
economy, which would create the political and 
social conditions under which free institutions 
could exist”. 

In June 1947, the American proposals for the 
recovery of Europe were discussed in Paris, after a 
week the representatives of the Soviet Union left 
the conference. A second conference followed 
in Paris, with representatives from 17 European 
countries, including Germany. 

Marshall insisted that the initiative came from 
Europe. That is why each country calculated the 
expenditure they needed to rebuild their own 

economy. Finally, the sum of US $19 billion was 
agreed upon, but only US $13.3 billion were spent.32     
The newly formed Organisation for European 
Economic Co-operation (OEEC) was entrusted to 
implement the plan. The Economic Cooperation 
Administration (ECA), which had its own mission 
in each European country participating in the plan, 
was charged with supervising its implementation.

First, Americans sent specialists to Europe to 
assess the situation. Nevertheless, they were 
surprised at the outdated technology, poor 
relations between employers and employees, 
and low labor productivity. For that reason, the 
United States sent to Europe 25,000 managers, 
labor leaders, and workers to help to apply the 
American experience.

The money from the Marshall Plan was only 
sporadically drawn directly, most of the aid was 
used to purchase machinery and equipment from 
American companies. The greater part of the funds 
did not even leave the United States. 

The Marshall Plan helped to revive the economy 
in Western Europe, bringing also political stability 
and weakening the influence of the Communists. 
Further, it contributed to mutual dialogue, 
cooperation, and the gradual reconciliation of the 
European countries that had been at war against 
each other. It significantly helped American 
businessmen, who increased the sale of their 
goods. Last but not least, the OEEC later became 
the Organisation for Economic Co-operation and 
Development (OECD). The Marshall Plan indirectly 

People do not live by bread alone, but so 
far our civilization has not been able to 
provide it to all.

Jacques Bergier, Louis Pauwels

After the Second World War, the economic 
situation was desperate in Europe. In 
the summer of 1946 a severe drought 
occurred, followed by a harsh winter in 
1947.

The Marshall Plan helped to revive the 
economy in Western Europe, bringing 
also political stability and weakening the 
influence of the Communists. 
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influenced the formation of the European Coal 
and Steel Community and then the European 
Economic Community (http://lcweb.loc.gov/
exhibits/marshall/mars0.html). 

On June 5, 1972, on the 25th anniversary of the 
announcement of the Marshall Plan, the German 
Chancellor, Willy Brandt, delivered a speech 
at Harvard University in which he announced, 
in honor of the original Marshall Plan, the 
establishment of the German Marshall Fund 
of the United States, whose task was, through 
educational programs and other activities, to 
commemorate and preserve the legacy of the 
Marshall Plan (http://lcweb.loc.gov/exhibits/
marshall/mars14.html).

The importance of the Marshall Plan can be 
summarized as follows:

– The victor of the Second World War through 
generous aid prevented starvation among the 
people in European countries devastated by 
war and, between 1946–1947, weakened by 
adverse weather conditions. Moreover, the aid 
was provided quickly and without delay. 

– The victor of the Second World War included, 
not excluded, the main enemy of war, 
Germany, in his plan.

– It prevented a repetition of the world-wide 
economic depression of 1929–1931.

– The cooperation laid the foundation for the 
future progressive unification of the countries 
of Europe and also close Atlantic partnership

 (http://lcweb.loc.gov/exhibits/marshall/m41.
html).

27 A prime recent example is Greece, which, at the beginning of 2010, reached the limit of national bankruptcy. At the same time, it is the cradle of democracy and 
the center of ancient civilization. Moreover, for 30 years it has been receiving subsidies amounting to US $6 billion per year from the European Union. It entered the 
euro area by cheating – it falsified statistics. 

 The Greek government has for years been buying voters by recruiting them into the state sector, where employees have tenure until retirement. Salaries in the 
public sector are 2.5 times higher than in the private sector. In first and second grade schools, Greece employs 4 times more teachers than Finland, while the 
Finnish, not the Greek, education is among the European elite. On the island of Agios Efstratios, there is a school that has 40 teachers but only ten students. 

 Parliamentary employees do not receive their salaries 12 or 14 times a year, but 16. In addition, the 15th and 16th salaries are not taxed. In the last five years alone, 
the numbers of Parliamentary employees doubled.  (From an interview by Daniel Kaiser with the Greek politician, Stephanos Manasseh.) (KAISER, Daniel (2007). 
Řecká nemoc by se dala lečit rychle. Lidové noviny, 23 January.)

28 Even this assumption may prove overly optimistic, given the current global economic recession.
29 Paradoxically, the communist putsch in Czechoslovakia in February 1948, the secession of Czechoslovakia from the European Recovery Program and the unexplai-

ned death of the Foreign Minister of Czechoslovakia, Jan Masaryk, who was perhaps murdered by the Soviet secret service (the second version is suicide) helped 
to approve it. All this helped to convince the powerful conservative wing of the Republican Congress that the European Recovery Program could help to prevent 
the expansion of communism into other European countries. 

30 George C. Marshall (1880–1959) was an American general and politician. In 1953, he won the Nobel Peace Prize and to the end of the Cold War was the only 
general who had received this award.

31 Harry S. Truman (1884–1972) was between 1945 and 1953 the 33rd President of the United States of America. He took office from the position of Vice President in 
April 1945 after the death of Franklin D. Roosevelt.

32 It was caused, among other things, by the war on the Korean peninsula, which partly diverted the attention of the United States from Europe to the Far East. 
33 If we, the Czechs and Slovaks, had in 1939 after the Munich Dictate a justified feeling that our Western allies (France and Britain) had betrayed us and sacrificed us 

to German expansion, then, after the communist putsch of February, 1948, many influential politicians in the West saw us as the country which was not worthy of 
liberty because it did not defend it: “From the American point of view it is outrageous, with the exception of a few students, not a single person, from the President 
to the latest citizen, did publicly say a word in defense of their political liberties. ... They are in a shameful status of those people who did not lift up their voice, nor 
an arm against the Communist supremacy, and at the same time were hoping the United States would come and save them”. (The then US ambassador in Prague, 
Laurence A. Steinhardt, about Czechoslovakia in 1948.)

Photo 126: Harry S. Truman 
(www.en.wikipedia.org)

6.3.2 truman‘s legacy
In connection with the successful implementation 
of the Marshall Plan, the legacy of Harry Truman 
tends to be wrongly omitted. It is a pity that some 
of his visionary plans failed to materialize, not only 
during his presidency, but also today, sixty years 
later. 

From the 1940s to the early 1960s, taxation in 
the USA in relation to GDP was the highest in its 
history. The government had enough financial 
resources to support the growth of democracy 
around the world, particularly in Europe, which 
experienced post-war Soviet expansion. Truman 
realized that the United States was able to and 
was thus, to some extent, also responsible for 
protecting the world, not only in times of war, but 
also in times of peace (Johnson, 2000). 

On March 12, 1947, the President proclaimed 
“the Truman Doctrine”, where, among other things, 
he stated: “I believe that it must be the policy of 
the United States to support free peoples who 
are resisting attempted subjugation by armed 
minorities or by outside pressures”.33 On December 
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19, 1947, Harry Truman submitted to Congress the 
proposal for the above mentioned project of the 
“European Recovery Program”. However, it was 
anything but all of his visions and plans. Truman´s 
great wish was to “make the Palestinian desert 
bloom” in the Middle East. In October 1949, he 
stated that he wished that “the Mesopotamian 
Valley regained, with American assistance, the 
fertility of the Garden of Eden, where 30 million 
people could live”. He also wanted to turn the 
Zambezi River valley in Africa into stretches 
comparable to the valley of the Tennessee River. 
He thought (probably naively from the present 
point of view) that the only thing necessary to 
accomplish this was to give the people access to 
American know-how and technology.

Truman repeatedly claimed that America could 
not remain healthy and happy in a world where 
millions of people were starving. In January 1949, 
after his election victory, he inserted into his 
inaugural speech an unexpected “Fourth Point” 
of foreign policy. He said he had been carrying 
it in his head since the time the Marshall Plan 
originated.

“The Fourth Point”, or the “Global Marshall 
Plan”, was to be the fourth pillar of Truman‘s 

foreign policy, the previous three being the UN, 
NATO, and the Marshall Plan for Europe. The 
“Fourth Point” had an extension – bilateral aid 
agreements.34 The amounts of money given by the 
American government under the terms of the aid 
agreements increased throughout the 1950s and 
1960s, totaling US $150 billion in the 1970s,35 but 
then the amount of American foreign aid began to 
decrease (Johnson, 2000).

According to Paul Johnson, it was probably the 
greatest act of national generosity in mankind´s 
history. Paradoxically, during this period anti-
American sentiments started to grow stronger 
in the world. Truman contented himself with the 
Judeo-Christian moral teaching that “virtue is its 
own reward”. His reaction to unfavorable public 
opinion polls during his presidency was: “I would 
like to know where Moses would have ended up 
if he had examined the views of the Jews in Egypt. 
What Jesus´ teaching would have been if he had 
had to conform to the polls in the land of Israel? ... 
Polls are not important. What is important is truth 
and untruth, and leaders who by the power of 
spirit, by honesty and faith in justice make epochs 
in the history of the world”.

If you have built castles in the air, your work 
need not be lost; that is where they should 
be. Now put the foundations under them.

Henry David Thoreau

What we have done for ourselves alone 
dies with us; what we have done for others 
and the world remains and is immortal.

Albert Pike

6.3.3 Global marshall plan
The idea of the Global Marshall Plan was revived 
in the 1990s by the American senator, and later 
Vice-President, Albert Gore, when he devoted 
a chapter in his book “Earth in Balance” (1992) 
to its elaboration. According to Gore, the Global 
Marshall Plan would help to solve the current 
global, especially (but not only) environmental 
problems, alleviating the tension between 
developing and developed countries. He assumed 
that the donor countries would be economically 
the most powerful states of the world, primarily 
the USA, the countries of the European Union and 
Japan:

“We need a plan that combines large-scale, long-
term, carefully targeted financial aid to developing 
nations as well as great efforts to design, and then 
transfer, the new technologies to poor nations that 
are needed for sustained economic progress. A 
worldwide program to stabilize world population 
is needed as well as binding commitments of the 
industrialized nations to accelerate their transition 
to environmentally responsible ways of life. ... 
The new global economy should be an inclusive 
system that does not leave entire regions behind”.

When Gore was writing his book shortly after 
the fall of the communist regimes in the countries 
of the former Soviet bloc, he was of the view that 
it was an opportune moment for such a plan for 
three reasons:
– democracy is the preferred form of political 

organization;
–  various forms of the free market are the 

preferred form of economic organization;
–  most individuals of the planet now feel 

themselves to be part of a truly global 
civilization.36 

Interestingly, however, he is not an advocate 
of global governance, as it might be felt from 
the above. Perhaps because he was aware of 
the resistance the implementation of such a 
plan would have to face especially in the USA. 
According to Gore, many advocates of the joint 
global efforts tend to consider the existence of 
a supranational authority to be inevitable. But 
this idea is not only politically unworkable, but 
also practically unfeasible. The political problem 
is clear: this idea meets such resistance that we 
cease to discuss the goals of our joint efforts. This 
is especially true in the USA, where the individual 
liberties are fiercely protected. Administrative 
problems with such efforts might be gigantic.

Thus, for Al Gore the Global Marshall Plan was 
a gradual realization of strategic goals, focused 
mainly on environmental issues.  

“The world´s effort to save the environment 
must be organized around strategic goals that 
simultaneously represent the most important 
changes and allow us to recognize, measure, 
and assess our progress towards making those 
changes. There are five strategic goals:
1. The stabilizing of the world population 

– creating the conditions necessary for 
demographic transition – the change from a 
dynamic equilibrium of high birth rates and 
death rates to a stable equilibrium of low birth 
rates and death rates.

2. The rapid creation and development of 
environmentally appropriate technologies 
– these technologies should be focused 
especia l ly  in  the f ie lds  of  energy, 
transpor tation,  agr iculture,  bui lding 
construction, and manufacturing.

Truman repeatedly claimed that America 
could not remain healthy and happy in 
a world where millions of people were 
starving. 

I would like to know where Moses would 
have ended up if he had examined the 
views of the Jews in Egypt. What Jesus´ 
teaching would have been if he had had 
to conform to the polls in the land of 
Israel? ... Polls are not important. What 
is important is truth and untruth, and 
leaders who by the power of spirit, by 
honesty and faith in justice make epochs 
in the history of the world.



351

6 Development Cooperation

3. A comprehensive and universal change in the 
economic norms by which we measure the 
impact of our decisions on the environment; 
the assessment of the environmental impacts 
of our activities must be specified.

4. The negotiation and approval of a new 
generation of international agreements.

5. The establishment of a cooperative plan for 
educating the world‘s citizens about our global 
environment.

Ultimately, the integrating goal of the plan should 
be the establishment of the social and political 
conditions that, especially in the developing 
world, would most contribute to the emergence 
of a sustainable society, that is, social justice 
(including equitable patterns of land ownership), 
an adherence to human rights, adequate nutrition, 
shelter and health care, higher literacy rates, 
greater political freedom, participation in politics, 
and the accountability of governments to their 
citizens.”

The idea of a new “Marshall Plan” in various 
regional and sectoral variations was supported 
by many celebrities. The former South African 
President and Nobel Peace Prize winner, Frederik 
Willem de Klerk, proposed a “Marshall Plan for 
Africa”. Paul R. Epstein of the Center for Health and 
the Global Environment at Harvard Medical School 
is the initiator of the “Health Futures Project“, and 
in an interview for the IHDP Newsletter37 (3/2003, 
p. 10–11) he literally says: “We need a Marshall 
Plan for Planet Earth and Bretton Woods II38 which 
would plan it out”.

Among other celebrities who support the Global 
Marshall Plan are the German President Horst 
Köhler, the Austrian President Heinz Fischer, or 
the former president of the Club of Rome, Prince 
El-Hassan bin Talaal of Jordan.39 There are also 
“variations” on the Global Marshall Plan, of which 
the most interesting for me is the “Global Green 
Deal” by Mark Hertsgaard, published in his book 
entitled “Earth Odyssey: Around the World in 
Search of Our Environmental Future” (1998).

Hertsgaard was inspired by President Franklin D. 
Roosevelt´s New Deal from the 1930s, designed to 
propel the American economy out of a prolonged 

economic crisis.40 Its objective should, above all, 
be a relatively rapid transition to environmentally 
friendly technologies. For example, if the federal 
government of the United States implemented a 
rule that all vehicles under its management (a total 
of seven million are purchased every year) were 
gradually replaced with hybrid vehicles, it would 
boost the market with “ecological” vehicles.41 It 
could also be a convincing example to follow in 
populous developing countries such as China, 
India, and Brazil.

All these are certainly very clever and useful 
suggestions, which, however, have not been 
further elaborated. Another case is the “Global 
Marshall Plan Initiative”.42 In May 2003, a group of 
academics, politicians, media representatives and 
people dealing with international development 
assembled for discussion.43 They agreed that the 
Millennium Development Goals should be linked 
to the creation of an eco-social framework for a 
globalized economy. This should be achieved 
through the Global Marshall Plan. In their concept 
the Global Marshall Plan has the following five 
goals:
–  implementat ion  of  the  M i l lennium 

Development Goals, agreed upon by the UN 
member states, by 2015;

–  raising of additional financial resources 
amounting to US $100 billion annually to 
attain the Millennium Development Goals and 
to promote the further development of poor 
countries;

–  raising of the necessary funds in a fair and 
competitively neutral manner via a tax on 
global transactions;

–  gradual implementation of a global, 
environmentally sensitive and socially 
acceptable Eco-Social Market Economy, in a 
better global policy framework, which would 
include a comprehensive set of economic, 
environmental and social rules and standards 
(WTO, ILO, and UNEP standards); 

–  new forms of raising funds for local 
organizations and activities, and also to 
combat corruption.

34 During his presidency, Truman pursued a bold new program, in which scientific achievements and industrial progress were supposed to serve to assist underde-
veloped countries. He was probably the first significant statesman to draw attention to the enormous differences between the rich and poor regions of the world: 
“More than half of the world‘s population lives in conditions that are not too remote from suffering”. More importantly, he was also the first statesman to do 
something about it (Johnson, 2000).

35 For comparison, the direct military expenditure of the United States on the Korean War amounted to US $54 billion.
36 Twenty years later, we must be apparently much more cautious and skeptical when making such judgements, especially concerning the third point.
37 International Human Dimensions Programme on Global Environmental Change.
38 Bretton Woods (USA) was the site of the key United Nations Monetary and Financial Conference in 1944 on the postwar organization of the world economy. Its 

most crucial outcome was the establishment of the World Bank and the International Monetary Fund.
39 However, it is not just celebrities who support the Global Marshall Plan. The idea of the new Marshall Plan has its advocates in the academic environment, where 

it can be enriched by the original ideas of young people. For example, in 2008, at the University of Salzburg in Austria, Daniel Saudek defended a very good thesis 
entitled  “Squaring Environment and Development – Global Marshall Plan and Developing Country Perspectives”.

40 F. D. Roosevelt invested US $10.5 billion (at that time) into publicly beneficial buildings and supported other projects with federal money amounting to US $2.7 
billion. As a result, 8.5 million jobs were created, 122,000 public buildings as well as 77,000 new bridges, many miles of roads, 40,000 kilometers of sewage 
systems and drainage, and many parks, playgrounds, and water resources (Johnson, 2000).

41 It does not have to be a utopian idea. In a similar way the Pentagon got the computer market moving in the 1960s, and the Clinton administration did much the 
same in the 1990s by having the federal bureaucracy use recycled paper, which thus gradually became on the market, in its quality and price, comparable with 
traditional virgin paper.

42 For more information, go to www.globalmarshallplan.org. 
43 The project was initiated by the Club of Rome, the Ecosocial Forum Europe, the Global Contract Foundation, and the Club of Budapest. 

We need a Marshall Plan for Planet Earth 
and Bretton Woods II which would plan 
it out.

If the federal government of the United 
States implemented a rule that all 
vehicles under its management were 
gradually replaced with hybrid vehicles, it 
would boost the market with “ecological” 
vehicles.
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The initiative is particularly valuable thanks to 
the relatively sophisticated suggestion of how 
to finance the Global Marshall Plan without 

burdening the budgets of individual countries 
(see the Infobox).

infobox: Financing the new marshall plan according to the Global marshall 
plan initiative 
The Zedillo Report,44 published by the UN in 2001, calculated that the amount of financial provision needed to reach 
the Millennium Development Goals was US $50 billion per year. The full amount is not available yet. An additional US 
$20 billion a year is necessary to cover the basic preconditions for the gradual establishment of an environmentally 
sensitive and socially viable market economy. In addition to these funds, another US $100 billion a year would be 
needed to implement the Global Marshall Plan.

International development aid is currently slightly over US $100 billion, representing approximately 0.3% of the 
GDP of the donor countries. With the implementation of the Global Marshall Plan, the figure would rise to 0.5–0.6% 
of GDP. It would still be below 0.7% of GDP, the target adopted by the international community in the 1970s.   

The model for the Global Marshall Plan is the aid which, after the Second World War, was provided by the United 
States to Europe through the Marshall Plan. It was financed by the United States over a period of four years, with the 
investment of 1.3% of its GDP. A similar amount, 1% of GDP of the member states, is the budget of the European Union. 

These figures make it very clear that it is realistic to finance the Global Marshall Plan. However, experience shows 
that it is rather unlikely that funds to implement the Millennium Development Goals and the Global Marshall Plan 
could be obtained from the budgets of the member states. Therefore, the Global Marshall Plan Initiative came up 
with an unconventional and innovative way of raising funds which is partly based on the input of the former British 
Finance Minister and later Prime Minister, Gordon Brown and the financier, George Soros.
1. Special Drawing Rights of the International Monetary Fund (IMF) 
The financier, George Soros, proposed the use of the Special Drawing Rights of the IMF to finance the development. 
This is supported by the Zedillo Report as well as by Gordon Brown.

Special Drawing Rights are loans that are available to a specific country in times of need in the amount 
proportional to its contribution to the IMF. One advantage is that developing countries pay into the fund in their 
own, often soft currency, but get access to loans in a hard currency. George Soros suggests that the authorization to 
draw from the fund in future be approved annually. This would mean that the surplus amount of US $10 billion would 
be used in poor countries to implement development projects. Moreover, rich countries should allow the use of their 
share of around US $18 billion to finance the development. This could be an important basis for the implementation 
of the Global Marshall Plan.

The Global Marshall Plan Initiative proposes the allocation to the poor countries of the South of US $30–40 
billion every year via Special Drawing Rights. This would decrease the reserves available to the central banks of rich 
countries, nevertheless, it would not be an amount which would put the banks at risk.45

2. Financial transaction tax
The proposal is based on various modifications of the Tobin tax, a tax on global financial operations, and the revenues 
would be used to finance the global development goals. The proposal is based on a very low tax rate which would be 
used only to solve problems at the global level.

The implementation of at least a minimal charge on all global financial transactions of 0.01% should be 
considered. If it worked, the tax could be increased to the final value of 0.02%. 

The minimal variation (0.01%) of the Tobin tax would raise, according to the estimates of the “Global Marshall 
Plan Initiative”, around US $30–40 billion annually to implement the Global Marshall Plan.
3. Terra tax on world trade46    
Another financial instrument could be the implementation of a world tax on trade, even though it goes against the 
advocates of market fundamentalism. The tax on trade would be in accord with the principles of “Fair Trade” which 
the Churches, non-governmental development organizations, and some industry associations have been advocating 
for many years.

Over the past few decades the world economy has undergone a radical transformation. Economic sectors and 
businesses have significantly globalized. Multinational (global) corporations are able to avoid taxation at the national 
level and standards (environmental and other ones) that apply in developed countries. 

In this way, they gain an immense comparative advantage over other businesses that are subject to national 
taxation and other standards. It has led to the situation that the turnover of the 15 largest multinational corporations 
is higher than the overall economic performance of the 60 poorest countries. The states then have to compensate 
for the loss of tax revenue by raising taxes on citizens and small as well as medium-sized businesses that are tightly 
bound with a given country. As a consequence, cuts in social spending are inevitable.

The third factor to take into account when financing the Global Marshall Plan is therefore the introduction of 
a “terra tax” on world trade amounting to 0.35–0.5%. The taxation should be the same for all areas of international 
trade. Since the tax is very low, the consumer would barely notice a rise in the final price. Given the current level of 
world trade amounting around US $10 trillion, the tax would provide an income of around US $30–40 billion each 
year.

Each of these proposals, presented for discussion, offers the following advantages:
– Fund raising requires virtually no additional bureaucracy as all the necessary data have already been collected 

through customs declarations, the calculation of VAT, and the monitoring of financial transactions.  

International development aid is currently 
slightly over US $100 billion, representing 
approximately 0.3% of the GDP of the 
donor countries. With the implementation 
of the Global Marshall Plan, the figure 
would rise to 0.5–0.6% of GDP.

The tax on trade would be in accord 
with the principles of “Fair Trade” which 
the Churches,  non- governmental 
development organizat ions,  and 
some industry associations have been 
advocating for many years.
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– The proposed measures would introduce new players on the world markets, increasing competition and 
eliminating barriers to fair competition. 

– This way of investing the world‘s financial resources would promote global economic development and create 
new employment opportunities.

The proposed measures concerning the Special Drawing Rights and Tobin tax would be realized by the International 
Monetary Fund. The proposal for the introduction of the tax on world trade needs to be discussed at one of the 
next World Trade Organization meetings. This discussion should be connected with a broader debate on the Global 
Marshall Plan.

Alongside the three possible sources of finance presented here, there are other measures to take into account, 
such as the Global Climate Certificate System, the Future Loan project and Gordon Brown‘s proposal for the creation 
of an International Finance Facility. Of special importance is also the writing-off of poor countries‘ international 
debt and the UN demand for the countries receiving development aid to have the Poverty Reduction Strategy Papers 
processed. The closure of off-shore tax havens, which cost national budgets some US $50–60 billion a year in lost tax 
revenues, should finally be resolved energetically by the international community. The developed countries need to 
settle the issue of protectionism and subsidies, albeit with regard to their agricultural policy. 

A sensitively formulated Global Marshall Plan is in the interest of the developing as well as developed countries, 
but also in the interest of global civil society and businessmen. The Global Marshall Plan has the potential to become 
the most effective economic program of the present day, whose positive consequences will affect the lives of several 
future generations (Radermacher, 2004 and www.globalmarshallplan.org).

44 Ernesto Zedillo, former President of Mexico, chaired a group of experts (“High-Level Panel on Financing for Development”) who presented documents for the 
upcoming Conference on Financing for Development. It was held in Monterrey, Mexico, in 2002.

45 At the time of the current financial crisis, this move will probably fail to be enforced, nevertheless that could change in future.
46 Terra - land.
47 The outcomes of the study are presented in the following publications: Nováček (2001a), Nováček (2001b), Nováček, Mederly (2002), and Nováček (2003). 

I believe that the Global Marshall Plan, if 
implemented, has the potential to become a 
catalyst for far-reaching positive changes. The 
condition is that it is not just a sum of many 
component activities and projects (as happens 
to various “development partnerships”), but a 
complex, coordinated, and future-oriented plan. 
Furthermore, it must be a plan with definable, 
measurable, and achievable goals. That is why 
in 1999, as a member of the Millennium Project 
Planning Committee, I proposed that a study 
“Global Partnership for Development” be 
undertaken to further elaborate the idea of a new 
Marshall Plan. The coordinating role was assumed 
by the Central Europe Node of the Millennium 
Project.47

The study consisted of  a  t wo -round 
questionnaire followed by interviews  with 
politicians, representatives of non-governmental 
organizations, academics, and other personalities. 
The aim of the study was to explore the possibilities 
of effective policies and assess their possible 
implementation.

Main outcomes of the project
The two-round questionnaire and interviews with 
experts were carried out with 80 people from 20 
different countries. 

Progress towards the sustainable development 
of all regions is one of the leading global issues. 
In the same way the Marshall Plan helped in the 
middle of the 20th century to restore a war-stricken 
Europe, a similar plan, conducted at the global 
level, might help the developing countries move 
more quickly toward sustainable development. 

The countries that were rebuilt after the Second 
World War had an entrepreneurial and industrial 
tradition, and therefore the financial and technical 
assistance significantly helped these countries 
over a very short time. Much of the developing 
world does not have this tradition today. Therefore, 
the efforts will have to be much greater and more 
complex than the Marshall Plan. A common 
platform is needed for the rich and poor nations 
of the world to develop a partnership that would 
include all the actors of globalization. 

The closure of off-shore tax havens, which 
cost national budgets some US $50–60 
billion a year in lost tax revenues, should 
finally be resolved energetically by the 
international community.

6.3.4 Global partnership for Development 
alias the Global marshall plan for the 21st 
Century
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If the funds were available, the most desirable 
long-term goal would be to eradicate extreme 
poverty and the most dangerous diseases, and to 
integrate ecological and economic development. 

The most important and feasible projects for 
such a partnership are primarily: ecologically 
oriented agriculture that would reduce water 
and energy consumption, international cultural, 
educational, and scientific exchange, access to 
information technologies (especially the Internet), 
and immunization programs.

Some respondents suggested that the new 
Marshall Plan be financed by the taxation of 
multinational corporations. (They considered 
it important but unlikely to be implemented.) 
Taxation of the use of some common global 
resources, an international carbon tax or tradable 
emission permits on carbon dioxide were among 
other proposed ways of financing the plan.

The key preconditions for the successful 
implementation of the Global Marshall Plan 
include:
– projects that are long enough and intensive 

enough to contribute to a substantial change 
(ranked highest according to the criteria of 
importance and likelihood of implementation); 

– respect for human rights and international 
laws in the recipient countries (rated most 
important but with the lowest likelihood of 
implementation).

The UN and its agencies were identified as the 
most appropriate institution to coordinate the 
Global Marshall Plan program. International 
non-governmental organization such as Oxfam, 
Médecins Sans Frontières (Doctors Without 
Borders), and others should work under UN 
auspices. The impact of their work is direct and 
visible with low overhead costs.

It is important to show the success of similar 
projects and initiatives to help persuade politicians 
to implement the Global Marshall Plan. Examples 
of success include: 
– the original Marshall Plan, which showed for 

the first time that a broad-scale international 
development project may be successful; this 
project was so different from the numerous 
“partnerships” which are today often 
announced but prove to be ineffective;

– support from EU funds which contributed to 
the modernization, economic development, 
and strengthening of democracy in Spain, 
Portugal, and Greece;

– Doctors Without Borders (in the area of public 
health);

– International initiatives of Rotary International, 
such as polio vaccination;

– Earth Day (which launched a global movement; 
Earth Day epitomizes the transformation of a 
vague concept into local, specific activities 
around the world).

What are the crucial goals of the Global 
Marshall Plan?
The Global Lookout Panel of the Millennium 
Project identified the eradication of extreme 
poverty and dangerous diseases as crucial goals 

for the future. According to the publication of 
the World Bank, “World Development Indicators” 
(2003), a sixth of the world‘s people produce 78 
percent of its goods and services and receive 78 
percent of world income – an average of US $70 
a day. Three fifths of the world´s people in the 
poorest 61 countries receive only six percent of 
the world´s income – less than US $2 a day. But 
their poverty goes beyond income. While seven 
out of every 1,000 children die before age five in 
high-income countries, more than 90 die in low-
income countries. 

There are goals that can be understood as 
essential and acceptable across cultural barriers. 
These goals are: the elimination of violence against 
women, the promotion of primary education 
and the development of crafts, the eradication 
of some diseases (leprosy, child polio, etc.) and 
the elimination of other contagious diseases, 
as well as access to safe water. Other important 
development objectives include the construction 
of infrastructure (transport, telecommunications), 
effective public administration, and the 
creation of a middle class, which represents a 
stabilizing element of the society. Effective and 
environmentally friendly technologies and the 
enhancement of research and development 
capacities should also be mentioned among 
crucial development goals.

The objective of the Global Marshall Plan should 
be to help the recipient country achieve the level 
necessary to attract private investors and ensure 
its ability to conduct proper negotiations with 
foreign investors. Therefore, the priority is to invest 
in the development of human resources. In other 
words, it is about the sharing of information and 
knowledge in education, public administration, 
and the development of the civil sector. 

How should the Global Marshall Plan be 
implemented?
Every country which has a GDP below US $5,000 
per capita per year (according to purchasing power 
parity) should become eligible for inclusion in the 
project.

Emphasis should be placed on the poorest 
countries, however, without excluding richer 
countries with the potential to soon become 
“emerging” donor countries and later donor 
countries.

The Global Marshall Plan should consist of two 
phases. The first, short-term, phase should assist 
the country (or region) in emerging from the 
crisis and stabilizing the situation. The first phase 
should last for a limited period of time, for about 
four years, which is the same amount of time the 
original Marshall Plan lasted. The second, longer-
term, phase should help the country become 
a medium developed country with an annual 
GDP per capita around US $8,000–10,000, where 
the business environment and entrepreneurial 
activities are sufficiently developed, and where 
investments, especially of private capital, can 
flow into the country. The ultimate objective 
of the Global Marshall Plan should be to reach 
the threshold of sustainable development that 

The countries that were rebuilt 
after the Second World War had an 
entrepreneurial and industrial tradition.  
Much of the developing world does not 
have this tradition today. 

The original Marshall Plan showed for the 
first time that a broad-scale international 
development project may be successful. 
This project was so different from the 
numerous “partnerships” which are 
today often announced but prove to be 
ineffective.

Earth Day epitomizes the transformation 
of a vague concept into local, specific 
activities around the world.

Every country which has a GDP below US 
$5,000 per capita per year (according to 
purchasing power parity) should become 
eligible for inclusion in the project.
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is approximately US $12,000–15,000 per capita 
per year.48 The entire second phase requires, not 
only economic changes, possibly accompanied 
by political changes, but also social and cultural 
changes. These changes will appear in the different 
position of women, the abolition of child labor, 
the development of a business environment 
and culture, the strengthening of the ethical 
environment which eliminates corruption, etc. 
Social and cultural changes are long-term tasks 
that might take an estimated two generations, i.e. 
about 40 years, to be accomplished. 

The implementation of the Global Marshall Plan 
in a given country could consist of the following 
four stages:
1st stage: 

The country only receives assistance that is 
focused on the satisfaction of basic needs – food, 
health care, and elementary education. (This stage 
is identical to the first, short-term, phase of the 
Global Marshall Plan.)
2nd stage: 

The recipient country establishes its own funds 
for domestic use. The establishment of these funds 
will bring resources to invest in its own currency 
and on its own territory. (The original Marshall Plan 
worked in a similar way.)
3rd stage: 

The recipient country is able to generate 
resources for internationally beneficial projects, 
but to a limited extent. Once again, these 
investments should be realized on its own territory 
and in its own currency. For example, a country 
with tropical rain forests could pay off its foreign 
debt by “exchanging debt for nature”. This means 
that a part of its debt would be paid off in its own 
currency by protecting the tropical rain forests 
within its own territory and using the domestic 
labor force.
4th stage: 

The former recipient country gradually becomes 
a donor country. This would apply to a country 
with an annual GDP amounting to US $12,000–
15,000 per capita. The country then creates 
financial resources (even though limited) that can 
be invested in other, less developed countries. 

These four stages can be subdivided into the 
following phases:
1st phase:
– Beginning of the pilot project and feasibility 

study. 
– Strategy of the project.
– Focus on meeting survival needs: food, 

drinking water, shelter.
– Focus on meeting basic needs: education, 

health care, better status of women.
The aim is to reach the demographic threshold and 
an annual GDP of about US $1,500 per capita; birth 
and death rates are stabilized at a low level, basic 
living needs are met.

2nd phase:
– Creating efficient public administration at the 

national and local levels.
– Data collecting and their statistical evaluation.
– Support for small and medium business.
– Help with building an infrastructure (especially 

in energy, transport, and telecommunications). 
The aim is to reach the “democratic threshold”49 
and an annual GDP of about US $5,000 per capita; 
the country can guarantee the observance of 
human rights, social and health insurance; health 
care and other services are at a satisfactory level. 
3rd phase:
– The development of the country or region 

continues with significant help from foreign 
private investments.  

– The country is able to fully and equally 
participate in international trade. 

– The country becomes a “new emerging donor 
country”, it ceases to be only the recipient of 
aid.

The aim is to reach the “entrepreneurial threshold” 
and an annual GDP of about US $8,000–10,000 per 
capita; there are favorable conditions for business 
activities and for the development of the non-
profit, non-governmental sector; civic initiatives 
are being created.
4th phase:
– The country becomes developed, people can 

decide freely on their lives and cultivate their 
creative potential. The country is on the way to 
sustainable development. 

The aim is to reach the threshold of sustainable 
development and an annual GDP of about US 
$12,000–15,000 per capita; attention is focused 
on the quality and sustainability of life, not only 
on material economic growth.

Who should coordinate the Global Marshall 
Plan?
The respondents of the Global Lookout Panel of 
the Millennium Project most frequently identified 
the UN as the most appropriate candidate to 
coordinate GPD, especially the Trusteeship 
Council. The World Bank, WHO, UNEP, UN CSD, 
and FAO have also been mentioned as potential 
coordinators. 

The Trusteeship Council  has acquired 
an excellent reputation for the successful 
implementation of decolonization and for 
successful trusteeship over the territories in 
developing countries. The Commission on Global 
Governance in 1995 proposed a new mission for 
the Trusteeship Council: stewardship of the global 
commons, i.e. Antarctica, seas and oceans beyond 
national jurisdiction and near cosmic space.

Because the Trusteeship Council has exhausted 
its original mission, it should be dissolved or 
assigned a new mission. Therefore, it can be 

48 This is only an approximate estimate, based on studies by some environmental economists, mentioned in the chapter dealing with the economic aspects of 
sustainable development. 

49 The terms “democratic threshold” and “entrepreneurial threshold” have not been used in literature (unlike the term “demographic threshold”). They are used here to 
name the individual phases. I am  well aware of the fact that democracy and good governance do not necessarily have to work well even with higher levels of GDP. 
The same applies to the “entrepreneurial threshold”. Corruption, excessive bureaucracy, and other ills may stifle the entrepreneurial spirit even with higher levels of 
GDP.

Country with tropical rain forests could pay 
off its foreign debt by “exchanging debt for 
nature”. This means that a part of its debt 
would be paid off in its own currency by 
protecting the tropical rain forests within 
its own territory and using the domestic 
labor force.
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considered as one of the possible candidates to 
coordinate the Global Marshall Plan. 

Another possibility is to create a new agency 
within the UN system. A good example of a 
successful and effective development fund is 
the Global Environment Facility (GEF). GEF is 
administered through a tripartite agreement 
between the United Nations Environment 
Programme (UNEP), United Nations Development 
Programme (UNDP) and the World Bank. It provides 
financing of the global environmental programs in 
four areas: protection of the ozone layer; reduction 
in greenhouse gas emissions and improvement 
in energy efficiency; protection of international 
marine and freshwater resources; protection 
of biodiversity. The GEF is supported by donor 
countries, which, however, does not undermine 
their traditional development assistance funding.

Similarly, a Global Recovery Fund could be 
established to coordinate the Global Marshall Plan.  

The coordinating body of the Global Marshall 
Plan (whoever it may be) should closely cooperate 
with states, non-governmental organizations, 
private companies, and the academic sphere. 
It would correspond to a trans-institutional 
organization, as defined by Jerome C. Glenn, 
director of the Millennium Project. These 
participants could formulate project proposals 
that would be in accordance with the structure 
of the Global Marshall Plan. Subsequently, they 
could obtain resources for their implementation 
from the coordinating organization, or they could, 
in cooperation with the coordinating body, seek 
partners for financing and implementing the 
projects.

The structure of the coordinating body could be 
based on the plan of a reformed UN structure that 
was presented by Josef Vavroušek (see chapter 
5.5.).

Photo 127: Will these children be given a 
chance to develop their creative potential?
(source: the author)

The respondents of the Global Lookout 
Panel of the Millennium Project most 
frequently identified the UN as the most 
appropriate candidate to coordinate GPD, 
especially the Trusteeship Council. 

Because the Trusteeship Council has 
exhausted its original mission, it should 
be dissolved or assigned a new mission.
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50 Apart from the Central European Node of the Millennium Project participated at this study also the International Commission for Development of Haiti and 
Department of Development Studies, Palacky University, Olomouc.

Primary structure Secondary structure
GMP system for Africa

Secondary structure
GMP system for Europe  

General mission
GMP global system

GMP security 
system African security European security Global security

GMP social system
African social and cultural 
development and health 

care

European social and 
cultural development and 

health care 

Global social and 
cultural development 

and health care

GMP economic 
system

African economic 
development

European economic 
development  

Global economic 
development 

GMP 
environmental 

system

African protection of 
Nature and renewal of the 

environment

European protection of 
Nature and renewal of the 

environment 

Global protection of 
Nature and renewal of 

the environment
General mission 

(GMP global 
system)

Sustainable development 
in Africa

Sustainable development 
in Europe 

Planetary sustainable 
development

Table No 22: The proposed structure of the Global Marshall Plan coordinating body

Proposed agenda for:
Security system – mine clearing; peace keeping, 
including special UN forces to protect warehouses, 
medical facilities, within GMP; Weapons for 
Development Programme, i.e. the voluntary 
disarmament of civilians in exchange for food; 
building the infrastructure; establishing of the 
Health Keeping Troops composed of military 
doctors and support personnel who will operate 
for some time in developing countries, helping the 
poor and at the same time training under difficult 
conditions, etc. 
Social system – public administration; education 
and health programs, including the advertisement 
of the GMP in both recipient and donor countries 
(seminars, mass media programs, and public 
hearings).
Economic system – investments and their 
mediation; technology transfers; debt relief; 
fundraising activities.

Environmental activities – exchanging debts for 
nature; fight against desertification, deforestation, 
protection of water sources; climate change; 
biodiversity programs, etc.

At the beginning, the GMP would coordinate 
only a limited number of pilot projects at the 
national or regional level, with limited resources. 
The aim of these first few years would be to learn 
how to use the funds effectively for a coordinated 
and efficient action. The “big money” would come 
later, perhaps from the global tax or Tobin tax, or 
from other financial resources, as proposed by the 
“Global Marshall Plan Initiative” (Special Drawing 
Rights within the International Monetary Fund or 
the tax on world trade). First of all, it is necessary 
to gain confidence and prove that the GMP is able 
to achieve positive, definable and measurable 
outcomes.

6.3.5 marshall plan for Haiti  
(case study)

At the beginning, the GMP would 
coordinate only a limited number of 
pilot projects at the national or regional 
level, with limited resources. The “big 
money” would come later, perhaps from 
the global tax or Tobin tax, or from other 
financial resources.

First of all, it is necessary to gain 
confidence and prove that the GMP is 
able to achieve positive, definable and 
measurable outcomes.

In 2003, the Millennium Project chose Haiti as the 
priority country for a pilot project of the “Global 
Marshall Plan” at the national level. The study was 
carried out between 2004–2007 and published in 
English and French the following year (Nováček, 
Mederly and Armand, 2008).50

It was composed of the following parts:
Part I. Analysis
1. Brief history and basic information on Haiti
2. SWOT analysis (strengths, weaknesses, 

opportunities, and threats to Haiti)

Part II. Indicators and scenarios
3. Index of quality and sustainability for Haiti
4. Alternative scenarios of further development:
a) Continuing stagnation (likely scenario)
b) Call for an “enlightened dictator” (possible 

scenario)
c) State breakdown and the onset of anarchy 

(warning scenario)
d) Marshall Plan for Haiti (normative scenario)
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51 It is beyond the scope of this publication to describe in detail the study for Haiti. The outcomes of the “Marshall Plan for Haiti” are available in publication “Marshall 
plan for Haiti“ (Nováček, Mederly, Armand, 2008).

Fig 91: Map of Haiti 

Part III. Proposals
5. General framework for the “Marshall Plan for 

Haiti”
Millennium Development Goals for Haiti (adapted 
according to the UNDP study, available at: http://
www.undp.org/mdg/countryreports.html)
Main principles for a complex and future-oriented 
development

a) Macroeconomic framework
b) Institutional and administrative framework
c) Sectoral priorities
6. Partnership for development of the Baie de 

Henne region – catalogue of priority projects (a 
development proposal for the rural community 
at the local level).51
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7 what remains to be discovered?
is this not the temptation that hides one of the 
greatest threats to humanity?

Be that as it may, one thing is beyond doubt. 
Human curiosity is like an unquenchable thirst, 
and the human spirit must create to give life a 
meaning.

According to Josef Svoboda (Svoboda and 
Nováček, 2002), since the times of Galileo and 
Copernicus, who literally shook the conceptual 
foundations of cosmology, there have been three 
most important discoveries:

1.	 Principles	 of	 evolution	 formulated	 by	
Lamarck	and	Darwin

There has been the evolution of organisms from 
their very beginning, almost four billion years 
ago, up to humans. There is also a common basis 
of life, located in the cells that unite into a mutually 
beneficial structure. They then act independently 
but in a coordinated way as a new form of life at a 
higher level. The process of evolution is continuous. 
It means that species were not created from the 
beginning, each separately, but evolved over time. 
The idea of evolution shook the consciousness of 
the educated world, including the Church, in a 
similar way as did the idea of Copernicus that the 
Earth is not the center of the universe.

2.	 Principles	of	heredity	formulated	by	Mendel
Biological inheritance, in other words the 
transmission of hereditary characteristics, is an 
extremely conservative mechanism, which almost 
contradicts the theory of evolution. Without this, 
the changes in living organisms would come so 
quickly that actually nothing would remain stable. 
However, changes in species are very gradual and 
thus resistant to sudden changes.

3.	 Theory	of	relativity	formulated	by	Einstein
Einstein´s theory was a breakthrough in rational 
knowledge. Time and space are variable, the only 
invariable and abstract constant (questioned by 
some physicians nowadays) is the speed of light. 
Any increase in the speed of any material particle 
results in an increase in its energy and mass. If such 
a particle reached the speed of light, it would reach 
the mass of the universe.

Josef Svoboda (Svoboda and Nováček, 2002) 
recapitulates the essentials of what has happened 
in the field of science since the time of Nicolas 
Copernicus as follows:

Copernicus (1534) came up with the shocking 
statement that the Sun, not the Earth, is the 
center of the planetary system. Darwin (1859) 
discovered that all living things, including humans, 
evolved from lower forms of life. Einstein (1905) 
discovered that mass and energy, and time and 
space are relatively variable values. Mendel (1865) 
formulated the principles of heredity. Hubble 
(1929) was the first to discover the redshift of 
galaxies’ spectra, which led to the formulation of 
the Big Bang theory. If this theory is true, it means 
that the immense universe exists and is developing 
in space and time. Crick and Watson (1957) 
deciphered the genetic code. James Lovelock 

I know I am skating on thin ice, and the inclusion of 
this chapter may, in the eyes of some readers, make 
this publication untrustworthy. However, thinking 
about the prospects of sustainable development 
of the human society in an all-inclusive context, 
I have no option but to consider matters and 
phenomena that are on the border between reality 
and fantasy. Some of my considerations will even 
approach the border between reality and fiction. It 
is mysterious and challenging issues that lead the 
human spirit to new and bold breakthroughs. After 
going down so many dead ends and “blind alleys”, 
at times there appears a discovery or invention 
that changes our perception of the world and 
opens up new, previously unthinkable possibilities.

The beautiful thing about scientific research 
is, among other things, that even the exploring 
of paths leading nowhere makes sense. No one 
is alone, and the previous failures of honest 
researchers bring, sooner or later, a new discovery, 
new knowledge, and with it new hope. 

Sir John Maddox was editor in chief of the 
journal “Nature”.1 Then, in 1998, he published a 
book with the telling title “What Remains to be 
Discovered”. In the book, he wonders what major 
scientific discoveries will occur in the 21st century 
in the fields of physics, biology, human health, and 
intelligence, and also in the field of the prevention 
of natural as well as man-made disasters. 

In 1900, nobody knew the simple Einstein 
equation E=mc2, but less than half a century later, 
the atomic bomb, developed also thanks to this 
equation, changed the world forever.2 At the 
beginning of the 20th century biologists did not 
know how heredity worked, but in 1957, Francis 
Crick and James Watson discovered the structure 
of DNA (the carrier of genetic information) which 
has the shape of a double helix, and showed how 
evolution moves forward through genes. 

In 1900 we were not able to predict a number 
of disasters, let alone avoid them (for example 
epidemics, asteroid collision, etc.). Since then we 
have been able to fight epidemics, monitor the 
orbits of many asteroids in space which could 
potentially collide with the Earth, and we have 
recognized (in many cases have also caused) new 
threats, such as the disruption of the ozone layer.

John Maddox claims that the 21st century will 
bring discoveries we can hardly imagine in the 
fields of physics, biology, and in other disciplines. 
Because of these discoveries we will also be 
confronted with crucial and difficult questions, 
without any obvious answer as to what is wrong 
and what is right.

We will almost certainly be able to clone, not 
just a sheep (which has already happened), but 
also human beings. This raises a wide range of 
difficult ethical, but also legal questions. We will 
be able to influence the weather and perhaps even 
the climate. However, with the awareness of the 
imperfection and inconsistency of human nature, 
would we like to live in such a world? Maybe we 
will embrace immortality in the 21st century, but, 

The rapid progress true science now makes, 
occasions my regretting sometimes that I 
was born too soon.

Benjamin Franklin 

John Maddox claims that the 21st century 
will bring discoveries we can hardly 
imagine in the fields of physics, biology, 
and in other disciplines. Because of these 
discoveries we will also be confronted with 
crucial and difficult questions, without 
any obvious answer to what is wrong and 
what is right.

Human curiosity is like an unquenchable 
thirst, and the human spirit must create to 
give life a meaning.
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(1979) proposed the Gaia hypothesis, which 
postulates that the biosphere and the geosphere 
are closely integrated and in mutual harmony. The 
Earth behaves like a single living organism that is 
mortally endangered by the activities of humans.

What breakthrough discoveries await us in the 
21st century and how will they affect our perception 
of the world? John Horgan, in his book “The End 
of Science”, claims that, for example, in the field 
of biology there are only three essential mysteries 
to resolve:
1. How did life appear on Earth?
An artificial cell will probably be created in the 
first half of the 21st century, however, from already 
existing components such as DNA, proteins, 
enzymes, various organelles, etc. To make a living 
cell from elements and compounds not produced 
by other cells may never be achieved. 
2. How does the fertilized egg give rise to 
other cells, and how does the resulting embryo 
differentiate tissue into specialized organs?
What “changes the switches” in cells so that each 
cell goes on a different track, heading for another 
destination? What coordinates the time and 
function of the emergence of tissues and organs in 
the appropriate order so that one phase is neither 
ahead nor behind another one?3 
3. How can a tangible body produce an 
intangible mind? How can a tangible network of 

neural ganglia and synapses produce an abstract 
thought?

Brain activity in humans is manifested through 
thinking and the ability to realize oneself. When a 
radio or television transmitter radiates energy into 
space, the electromagnetic waves are measurable 
and can be detected by a remote radio or television 
receiver. However, nothing like that happens with 
the human brain. When a human being is thinking, 
their brain emits electrical activity (brain waves), 
measurable with an electroencephalograph but 
it is merely a signal that the brain is active. The 
thought itself cannot be measured with any 
receiver.4    

Every time people thought that everything 
had already been discovered, there occurred 
another discovery or breakthrough. Nevertheless, 
it is impossible to predict specifically when and 
what it will be. When the first man landed on the 
Moon more than forty years ago, most experts 
would have agreed that the year 2010 would see 
a spaceship with a human crew on Mars. Instead, 
we think nowadays that sometime around 2020 we 
could perhaps go back to the Moon. On the other 
hand, a quarter century ago, who would have 
predicted the massive use of desktop computers, 
the Internet, web networks, and cell phones?

1 “Nature” and the journal “Science” are the two most prestigious science journals in the world. A person who manages to publish an article in one of these two 
periodicals can rightly say that he/she has achieved something in the field of science. 

2 E = mc2 energy equals mass times the velocity of light squared.
3 Already today it is possible to grow new nerve cells for a damaged spinal cord. They would bridge the damaged spinal cord and thus enable a paralyzed person to 

walk again.
4 Experiments on how to capture an idea that is shielded by distance are subject to parapsychological research (telepathy). However, they have not been accepted 

by science yet, because the results of the experiments are hardly ever verified by repeated experiments.
5 The second, even more dangerous, extreme is to claim that science and human creativity will solve everything at the right time.

infobox: how easy it is to be wrong in predicting the possibilities of science 
and the creativity of the human spirit
When someone claims that something is impossible, we should be careful.5

“When a distinguished but elderly scientist states that something is possible, he is almost certainly right. When 
he states that something is impossible, he is very probably wrong.”
Arthur C. Clark
From history we can draw a series of humorous examples of how people were mistaken about the possibilities of 
the creativity of the human spirit.
“The telephone has too many flaws to be seriously considered as a means of communication.”
Western Union, 1876
“The photograph has no commercial value at all.”
Thomas A. Edison, 1880
“Everything, that could have been invented, has already been invented.”
The United States Patent Office, beginning of the 20th century
“Man will not fly in the next fifty years.”
Orville Wright, 1901
“The automobile has practically reached the limit of its development.”
Scientific American, 1909
“The craziness about radio broadcasting will pass away over time.”
Thomas A. Edison, 1922
“A rocket will never be able to leave the Earth´s atmosphere.” 
New York Times, 1936
“The atomic bomb will never go off, and I speak as an expert in explosives.”
Admiral William Leahy to Vice President Harry S. Truman, 1944
“It will be years – not in my life – before a woman will become Prime Minister.”
Margaret Thatcher in 1969, from 1979 Prime Minister of the United Kingdom

What “changes the switches” in cells so 
that each cell goes on a different track, 
heading for another destination?
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“No one will need more than 640 kilobytes of memory for a personal computer.”
Bill Gates, 1981
“HIV is in fact only a harmless passenger virus.”
Peter Duesberg, molecular biologist at the University of California, Berkeley, in 1988 described the HIV virus.          
As we can see, even famous and qualified people are often mistaken. Moreover, they sometimes declare something with 
fitting self-confidence, or even arrogance. The famous physicist, Ernest Rutherford6, once stated: “Physics is the only 
real science. The rest are just stamp collecting”. Ironically, in 1908 he won the Nobel Prize for chemistry, not physics.

If we want to try, at least approximately, to 
map out the areas of human knowledge which 
could bring some important and breakthrough 
discoveries in the future, we must clarify what we 
mean by science, or more precisely, what do we 
consider to be a serious and legitimate subject for 
our research?

Rutherford believed at the turn of the 20th 
century that the only thing worth talking about 
was physics (see the Infobox). Nowadays, there 
is nobody to dispute other exact disciplines such 
as chemistry and biology. I think Jared Diamond 
is right to point out in his book “Collapse” (2005) 
that we must understand science in a broader 
sense, not just as an investigation of something 
we can measure and weigh (which is among exact 
scientists still a widespread opinion):   

“Science is often poorly defined as a “summary of 
knowledge”, attained through repeated, controlled 
experiments in laboratories. In fact, science is 

something much broader: the acquisition of 
reliable knowledge about the world”.

Let us remind ourselves again: “to obtain some 
reliable knowledge about the world” you must 
go through many “blind alleys”. If you honestly 
embark on research and exploration in whatever 
field, there is a very small chance that it will be you 
who makes a major discovery. Yet, the desire for 
knowledge, curiosity, amazement, and mystery 
lead the human spirit further, despite all the 
obstacles, misunderstandings, and failures which 
will occur on this road.

Let us have a look, without any claim to 
completeness, at the areas which might, in our 
understanding of the world and thus in our pursuit 
of long-term sustainable development, prove to be 
a breakthrough. Nevertheless, we must dare to go 
beyond “repeated, controlled experiments” to the 
border between science and fantasy, perhaps to 
the border between science and fiction. 

Physics as we know it will be over in six 
months.

Max Born

You expounded correctly, but you have no 
true knowledge, because there is no soul in 
what you know.

Rafael Buber

The illiterate of the 21st century will not be 
those who cannot read and write, but those 
who cannot learn, unlearn and relearn.

Alvin Toffler

Anything one man can imagine, other men 
can make real.

Jules Verne

The most beautiful experience we can have 
is the mysterious. It is the fundamental 
emotion that stands at the cradle of true 
art and true science. Whoever does not 
know it and can no longer wonder, no 
longer marvel, is as good as dead, and his 
eyes are dimmed.

Albert Einstein

7.1 on the border between reality and 
Fantasy

7.1.1 Going into space
Whenever we look at a clear sky without clouds 
at night, in front of our eyes lies the greatest 
challenge for mankind – the universe. In the night 
sky, there are 6,000 stars visible with the naked eye 
(although only around 2,000 can be seen from one 
spot). In our galaxy alone, the Milky Way, there are 
around 100 billion stars, but possibly up to 400 
billion. The Milky Way is just one of 140 billion 
galaxies in the universe.7     

Proxima Centauri, part of the triple star system 
of Alfa Centauri, is 4.3 light years from Earth.  So it 
would take 25,000 years to reach this star with a 
modern spaceship. The well-known star Sirius is 
even 4.6 light years more distant. Are these worlds, 
because of their distance, closed to us forever? 
Or, are we standing on the threshold of a huge 
breakthrough in penetration into the universe, 
one we have not been able to imagine yet? Who 
knows?

Christopher Columbus surely had no idea 
that five centuries after his journey of discovery, 
America would be within a few hours´ reach by 
plane for an average European. Not to mention the 
fact it is possible to watch live events happening 
around the world.

It is therefore possible that, not only stars, but 
also planets in our own Solar System, apart from 
Mars, are virtually inaccessible and uninhabitable, 
but it is also possible that nothing limits us more 
than the limitation of our imagination. 

According to Schröedinger´s equation, it is 
theoretically possible to be in more than one 
place at the same time. So far, it has been proved 
for photons and electrons.8 

We are, for the moment, on the level of a 
mechanical missile, which is flying in a defined 
space and time at a certain speed. Let us remain 

According to Schröedinger´s equation, it is 
theoretically possible to be in more than 
one place at the same time. So far, it has 
been proved for photons and electrons.
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be there. Recently, large amounts of methane 
have been discovered in several places on Mars. 
This means there may still be geological activity, 
or even biological processes.13

Mars will therefore be of interest to us as another 
“giant leap for mankind” (in the words of Neil 
Armstrong, the first man to stand on the Moon). 
Frankly speaking, there could have been a space 
crew before, if it had not been for a series of bad 
decisions made by American politicians and other 
unfortunate circumstances in the 1970s that sent 
U.S. space research on a sidetrack for the next 40 
years.

6 Lord Ernest Rutherford (1871–1937) studied the radioactive disintegration of chemical elements. He discovered that an atom is not a homogenous sphere, but its 
structure resembles a planetary model.

7 One recently proposed theory is that the universe is not nearly as big as it seems to be. When we peer at distant galaxies we may see only reflections, illusions 
created by reflected light (Bryson, 2003).

8 Photons are able to overcome huge cosmic distances by splitting into two parts. Two photons fly at the speed of light in different directions, and yet they interact 
with one another. If what is true at the level of photons were also true at the level of larger bodies and organisms (i.e. despite the fact each of them is elsewhere, 
they are dependent on each other, interacting with one another), it could perhaps be a glimpse of a qualitative breakthrough, where millions of light years may 
not be an insuperable obstacle. 

9 Carl Sagan (1994, in Svoboda, 1997) wrote that globalization is now expanding in the process of “cosmization”, which is the never ending psychological and 
intellectual expansion of humans into space. However, unless there occurs a fundamental discovery in our ability to travel through space, I would rather be 
cautious about announcing the era of “cosmization”.

10 Our planetary system has four “rocky” inner planets, four gas giants, and a distant ball of ice, Pluto. In addition to the planets, in our Solar System there are 
asteroids, comets, and all the other “leftovers” which, however, take up less than one trillionth of the space. For us, terrestrial beings, however, it is unpleasant that 
the trajectory of about 200 asteroids orbiting the Sun is close to the orbit of Earth, and some of them, sooner or later, will collide with the Earth.

11 The Oort cloud is a spherical cloud of comets on the edge of our Solar System. It is a remnant of the original protoplanetary nebula from which our Solar System 
was formed.

12 The second closest planet to the Earth is Venus, 107–108 million kilometers from the Sun (it orbits the Sun almost in a circle). However, its atmosphere is very 
dense, as it is formed from greenhouse gases (carbon oxides, sulfur oxides, water vapor). There are very high temperatures, around 500 degrees Celsius.

13 Methane is the simplest hydrocarbon (one carbon atom and four hydrogen atoms), it is unstable and breaks down as a result of ultraviolet radiation. Its 
continuing presence on Mars means that it is formed in a long or repeated process. On Earth it is produced by organisms which, because of this ability, are called 
methanogens.

14 Even today, however, there is rather strong resistance to this ambitious program in the United States, so it is an open-ended game.

for a while within our Solar System.9 The basic 
unit for measuring distances in the Solar System 
is an astronomical unit (AU), which represents 
the distance of the Earth from the Sun (that is 
150 million kilometers, or 8.5 light minutes. Pluto 
is 40 AU away from us.10 The Oort cloud, which 
surrounds our Solar System, lies 50,000 AU from 
the Sun.11 However, we will turn our attention to 
just one planet, namely Mars.12 It is 206–249 million 
kilometers from the Sun (the orbit of Mars is not 
a circle, it is elliptical in shape). Since the 1960s 
it has been explored by space probes both in its 
orbit as well as on its surface. Today, we already 
know the planet is not inhabited by “Martians”, 
nevertheless, some primitive life forms could still 

Recently, large amounts of methane have 
been discovered in several places on Mars. 
This means there may still be geological 
activity, or even biological processes.

The space shuttle and International Space 
Station (ISS) – nearly the whole of the U.S. 
manned space program for the past three 
decades – were mistakes.

infobox: the blind alley of american astronautics? 
In autumn 2005, the Director of NASA, Michael Griffin, harshly criticized the previous 30 years of the U.S. space 
program. “The space shuttle and International Space Station (ISS) – nearly the whole of the U.S. manned space 
program for the past three decades – were mistakes.” NASA has spent about US $150 billion on the space shuttle 
program, another US $100 billion on the ISS, and the question is how it will work. The cost of the entire Apollo 
program, which included five missions to the Moon, was only US $25 billion, the spacious space station Skylab cost 
only US $2.5 billion.

Because the Apollo and Skylab programs were expensive in the eyes of the American public, in the middle of the 
1970s, politicians terminated them without mercy, despite the fact that NASA still had several rockets and spacecraft 
prepared for flights to the Moon, and the space station Skylab was finished. Moreover, there were other plans for a 
lunar base and flights to Mars waiting in the drawer! U.S. manned space missions are reminiscent of a farce. It was 
announced that NASA would construct a reusable space shuttle, a single flight of which would cost only US $10.5 
million. In 1981, on the launch pad stood the first machine, a single flight of which into orbit even then cost US $200 
million (today it exceeds US $400 million). 

However, the Space Shuttle has made a big step forward in space technology. The problem was that nobody 
knew what to do with it. First of all, the plan was to construct a spectacular Earth-orbiting space station Freedom.  
Today, only a fragment has remained from this idea – the International Space Station.

At the turn of October 2005, NASA announced a new concept for a spacecraft that would fly to the Moon by 2018, 
the construction of a lunar base, followed by an expedition to Mars. NASA chief Griffin added: “Only now is the nation‘s 
space program getting back on track”14 (Novák, 2005).
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Photo 128: The Space Center in Houston
(source: the author)

Americans want to launch around 2020 (after 
five decades!) a manned spacecraft to the Moon,15 
and as early as 2024 the first permanent lunar 
station should be in operation, with astronauts 
being exchanged every six months.16 Then, a 
manned flight to Mars should follow (no one dares 
to set a date for the flight). Such a trip would today 
cost an estimated US $450–500 billion17 and the 
crew could die, as their DNA would be damaged 
by solar radiation from which they could not be 
entirely shielded during a long mission (Bryson, 
2003).

What would the colonization of Mars look like? 
For example, if we destroyed the environment here 
on Earth? The National Air and Space Museum of 
the Smithsonian Institution in Washington, D.C. 
holds an impressive exhibition of what, with our 
present knowledge and skills, the colonization 
might look like:

If we did not find any life on Mars, it would be 
possible to transfer it there from Earth in two steps. 
The first step is to heat up its atmosphere enough 
so that a thick layer of carbon dioxide is formed. 
To do so, gases (chlorohydrocarbons) causing the 
greenhouse effect could be used, or the polar 
caps of Mars could be covered with foils which 
absorb heat. This would cause the ice to melt and 
the restoration of running water on Mars. This 
process would take at least one hundred years. 
The atmosphere would gradually become dense, 
and people would be able to live on the Red Planet 
with breathing equipment. 

The second step is to create air.  The 
transformation of an atmosphere with carbon 
dioxide to a life-giving atmosphere would take 
tens of thousands of years. The imported bacteria 

and plants would consume carbon dioxide and 
produce oxygen. Gradually, with the increasing 
level of oxygen, various species of plants and 
animals could be introduced to the planet. 
Eventually, people could live naturally on Mars, 
without space suits.

James Lovelock, author of the above mentioned 
Gaia hypothesis, worked for NASA on a project 
dealing with the possibilities of life on Mars. He 
knows what he is talking about when he claims 
that in the foreseeable future the colonization 
of Mars and other objects in space is out of the 
question. We will have to make do with the Earth.

Let us pose another important question which 
has interested people since ancient times. Is 
there life elsewhere in the universe? If so, is it an 
advanced form of life? Is it at least remotely similar 
to our life (based on compounds of carbon)?

If, one day, we established contact with 
extraterrestrial civilizations, would they be 
friendly or hostile to us? Will we be able to 
communicate with them if they are significantly 
more advanced?18 Will we be able to learn from 
them? Will they be willing to teach us? Would they 
believe in one God?

We could formulate dozens of questions and the 
answers to each of them would be crucial for the 
further development of human civilization.

For decades, the most powerful receivers have 
been trying to capture signals from space which 
would indicate extraterrestrial intelligence, but so 
far unsuccessfully.19 In 1961, the radio astronomer, 
Frank Donald Drake, presented a mathematical 
equation to estimate the number of civilizations 
that might exist in our galaxy and would currently 
be able to make contact with other civilizations. 
It states that:

N = R* x fp x ne x fl x fi x fc x L
– N = the number of civilizations in our galaxy 

which would be able to make contact with 
other civilizations     

– R* = the rate of formation of stars at the time 
of the Solar System´s formation (one per year 
as estimated at that time)     

– fp = the fraction of those stars with planets (0.2 
as estimated at that time)

– ne = the number of planets in one solar 
system that can potentially support life (1–15 
by estimation, which is too optimistic from 
today´s perspective)

– fl = the fraction of those planets that actually 
go on to develop life at some point (estimated 
by Drake as 1)

– fi = the fraction of those planets that actually
 go on to develop intelligent life   
(estimated 10-7 - 1) 

– fc = the fraction of civilizations that are 
developed enough to use a technology that 
releases detectable signals of their existence 
into space (0.1–0.2 by estimation)

– L	 = the lifetime of such civilizations (this 
estimate is entirely speculative, it could be 
between thousands of years and one hundred 
million years) 

The time has come for America to set itself 
a bold goal in space, to explore and settle 
Mars…Someday millions of people will 
live on Mars.

Robert Zubrin

In the foreseeable future the colonization 
of Mars and other objects in space is out 
of the question. We will have to make do 
with the Earth.
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According to this equation, with the estimated 
values and with the estimated number of 150 
billion suns in our galaxy, there could be from 
twenty to sixty million advanced civilizations at 
the present time.

The Drake equation was made more accurate 
by Carl Sagan in 1979. According to him, in our 
galaxy there could be as many as one million 
intelligent civilizations. At the end of the 1990s, 
Robert Taormina applied these equations to the 
area within 100 light years from the Earth and 
found out that in our proximity there could be 
eight such civilizations.

Erwin Laszlo (2006) cites two estimates of the 
potential number of civilizations in the universe:

The astronomer Harlow Shapley presumes that 
only one star in a thousand has a planet and that 
only one in a thousand such stars has a planet at a 
suitable distance from the Sun (there are two such 
planets in our Solar System). Furthermore he thinks 
that only one planet in a thousand at a suitable 
distance has the right chemical composition to 
support life. Despite all of that, there should be 
at least 100 million planets capable of supporting 
life.20

The astronomer Su-Shu Huang goes even 
further. Taking into account the time scales of 
biological and stellar evolution, the habitable 
zones of planets, and other factors, he concluded 
that at least 5% of all solar systems in the universe 
should be able to support life. This would make 
100 billion life-giving planets, not only 100 million.

Let us go back to the classic Drake equation. It 
is important to realize that it does not say whether 
there are, or are not, advanced civilizations, but it 
states it is quite reasonable to assume that such 
civilizations exist.  

Therefore, it seems that in the near future, we 
will not become bored revealing the mystery of 
the universe.

Today, almost fifty years after the publication 
of the Drake equation, we are more cautious 

about the existence of intelligent life in space, 
perhaps even more skeptical. For one thing, we 
have not monitored any credible signals from 
space indicating the existence of extraterrestrial 
intelligence, and for another, we are well aware of 
the fact that the origin and development of life on 
Earth are subject to a number of unique conditions 
(see the Infobox). Maybe there are millions of 
advanced civilizations in the universe, but it is 
also possible that we are alone in our galaxy and 
perhaps even in the whole universe. We are back 
where we started at the beginning of our thinking 
– simply we do not know. This is a good reason 
to consider life and civilization on this planet as a 
great gift and miracle.

15 It seems that the space program is not a priority for the current president, Barack Obama. Therefore, the return of Americans to the Moon around 2020 is at risk.
16 Despite the ambitions of the Chinese, Indians, Japanese, and Russians, the American “race for space” program will be probably unrivaled in the next decade.
17 It is a large sum of money, on the other hand, it is only a third of annual global military expenditure. Even the United States alone spends more money on 

armaments each year.
18 Life on Earth originated 3.85 billion years ago, but the age of the universe is approximately 13 billion years. Half a billion years ago, there were only unicellular 

organisms on Earth. The era of mammals began only 65 million years ago. Just a few million years ago, humans appeared on the scene. Still, 10,000 years ago, 
they did not know a system of writing and were using the most primitive tools.

19 The best known project is Search for Extra-Terrestrial Intelligence (SETI), which deals with searching for extraterrestrial civilizations by the interception of radio 
communication. The project has been running since 1960, its initiator was Frank Drake.

20 In 1995, the first planet outside our Solar System was discovered. In autumn 2009,  more than 400 had been discovered. 

Photo 129: Deserted surface of Mars 
(Pixmac photo bank)

Maybe there are millions of advanced 
civilizations in the universe, but it is also 
possible that we are alone in our galaxy 
and perhaps even in the whole universe. 

infobox: the unique planet
The Earth is situated in the “habitable zone”, far enough from the Sun to have running water, the “universal solvent”, 
allowing the formation of chemical compounds necessary for life.    

If the Earth were a little further from the Sun, it would become a frozen desert, water and even carbon dioxide 
would freeze.

On the other hand, if the Earth moved a little closer to the Sun, it would be like Venus, with its greenhouse effect 
and large amounts of carbon dioxide in the atmosphere. Temperatures rise to 500 degrees Celsius, and atmospheric 
pressure is a hundred times greater than on Earth.
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Not only do we live in the habitable zone in relation to the Sun, but we also live in many other favorable zones.
Our Moon is just the right size to stabilize the inclination of the Earth‘s axis. If it were much smaller, over 

hundreds of millions of years, slight tilts of the axis would add up to such an extent that the Earth would start to 
wobble dangerously and the climate would change dramatically.

Computer simulations show that without the presence of a large Moon (about a third of the Earth in dimensions), 
over several million years, the Earth‘s axis could tilt by up to 90 degrees. Scientists estimate that the formation of DNA 
required several hundred million years of stable conditions.

Due to the tidal forces, the Moon is slowly moving away from the Earth at approximately four centimeters per 
year. In two billion years it will already be so far away that its stabilizing effect on the Earth‘s axis will cease to work. 
Earth‘s climate will change beyond recognition, and life will not be possible.

Computer simulations of the Solar System also show that the presence of Jupiter is very favorable for life on 
Earth, as its powerful gravity helps to clear inner space of asteroids.

If Jupiter were much smaller and its gravity significantly weaker, our Solar System would still be full of asteroids 
which would prevent life on Earth, with many of them falling into the ocean or onto land. 

If the Earth were slightly smaller, its gravity would weaken and could not keep the oxygen in the Earth‘s 
atmosphere. If its mass were too great, primary toxic gases, deadly to life, would remain in the atmosphere.

We live in a suitable zone, even as far as the characteristics of other planets are concerned. It is noteworthy that 
their orbits are almost circular. That is why the collisions of bodies in the Solar System occur rather rarely. The Earth 
does not get close to the giant gaseous planets, so its orbit is not greatly affected.

The Earth is located in the habitable zone of our galaxy, about two-thirds of the distance from the center to the 
edge. If the Solar System were closer to the center of the galaxy, where a massive black hole occurs, the amount 
of incidental radiation would make life impossible. If the Earth were too far away, it would not have enough heavy 
elements necessary for life. 

Scientists could present many other examples documenting the fact the Earth lies in a great many habitable 
zones: our planet has just the right amount of oceans, the right plate tectonics, the right quantity of oxygen, and 
the right heat balance, plus the proper inclination of the rotation axis, and other factors allowing the emergence 
of intelligent life.

If just one condition were not met with considerable accuracy, we would not exist (Kaku, 2007).

7.1.2 communication with animals and 
Plants?
We are looking for partners, advanced civilizations 
in the depths of space, but what if we are just 
looking in the wrong place? What if some form of 
communication with certain mammalian species 
and even aliens is possible here on Earth? What 
if even other species of animals and even plants 
have some form of consciousness?

When Jesus gloriously enters Jerusalem, the 
crowds greet him enthusiastically. The Pharisees 
do not like it and want him to silence them but 
Christ says: “I tell you, if they keep quiet, the stones 
will cry out ” (Luke 19:40). What if it was not just a 
metaphor, but everything created has, at its own 
level, a specific form of consciousness?

Frank Drake presented his equation concerning 
the presence of advanced civilizations (mentioned 
in the previous chapter) at a secret workshop of 
the National Academy of Sciences at Green Bank 
Observatory in West Virginia. The purpose of 
the seminar was to discuss the existence of life 
in the Universe. It was not by chance that the 
introductory paper was presented by John C. Lilly, 
who was engaged in research into dolphins. He 
pondered over the possibilities of communication 
between humans and other animal species, 
which in his opinion was possible but we had 
to rid ourselves of our sense of exclusivity and 
superiority.

According to John Lilly, it is not at all impossible 
that humans could communicate with animals.21 

For many decades we thought that, among 
animals, apes ranked highest in intelligence 
and that the chimpanzee is the most intelligent 
animal. Maybe we were wrong. It turns out that 
the intelligence of cetaceans and in particular 
dolphins is extremely high.22     Attempts  to teach 
chimpanzees to speak have led to failure. The size 
of a chimpanzee’s brain is only about a quarter 
the size of an adult human brain.23 The weight of 
the brain of a chimpanzee is 375 grams, the adult 
human brain weighs 1450 grams (around 1000 
for a child). The weight of the brain of an adult 
dolphin is 1700 grams. The complexity of the 
brain of a dolphin of the genus Tursiops, is just 
the same as that of humans. In its cerebral cortex 
there are even more grooves, ridges, and gyri. The 
cortex is differentiated in exactly the same way as 
the human brain, namely, in six layers. The total 
number of cells in the cerebral cortex of a dolphin 
is higher than in humans. Nerve cells are just as 
densely distributed as in humans. 

I f  we want to think ser iously about 
communicating with animals, we must move away 
from our previous ideas about the status of Homo 
sapiens as the supreme species of land animal. We 
must recognize that some species is potentially 
capable of intellectual development comparable 
to ours.

Assuming there is a species as developed as 
humans, what qualities should we look for in it? 
John Lilly states the following:

The reality of the world around us as well 
as the reality of us is mysterious albeit not 
dark. Despite the fact that its dimensions 
will always surpass us, they also allow us 
to orientate ourselves better and better. 
Removing veils is an adventurous and 
endless process; peering behind them not 
only informs but also liberates us. This most 
important activity the humankind is in 
charge of on behalf of all creatures fulfils 
the intellect and resonates through the he-
art. With every new knowledge, the world 
around becomes more comprehensible and 
warmer at the same time. We feel more at 
home in space.

Josef Svoboda

Whole epochs of love will be necessary to 
repay the animals for their service to us.

Christian Mongenstern

It is not at all impossible that humans 
could communicate with animals. The 
intelligence of cetaceans and in particular 
dolphins is extremely high.
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1. Because the size and complexity of the brain 
appears to be related to the ability to speak, 
the brain of the given animal should be 
comparable to the human brain.

2. If we found such a species, we should 
determine whether its members have their 
own intraspecific communication.

3. We should find out whether the members of 
this species can learn human speech.

4. Certain anatomical and physiological 
similarity to humans is desirable, perhaps even 
necessary. The only group close enough to 
humans are mammals. If we exclude mammals 
whose brain is smaller and less complex than 
ours, we are left with only two groups of large 
mammals – cetaceans and elephants.24 Still, 
the animal we are looking for must not be too 
large, which excludes elephants and larger 
species of cetaceans.25 

5. It should be possible to create the best possible 
relationship between humans and the selected 
animal.

6. It is desirable, if not essential, that the animal 
be able to produce sound within the same 
parameters (i.e. the same frequency range) as 
humans.

The above conditions are best met by dolphins 
and pilot whales (both belong to the Delphinidae 
family). From the large number of individual 
smaller cetacean species, the most suitable for 
research is the Common Bottlenose Dolphin 
(Tursiops truncatus), which lives in shallow 
waters.26

On the basis of long experience, John Lilly 
came to the realization that if this animal is 
completely isolated or, on the contrary, left with 
other dolphins, it would not understand anything 
of human language. If, however, we combine the 
fulfilment of what the animal demands with the 
exchange of voice signals with a human being, 
it can learn the basics of speech, but frequent 
contact with the animal, constant attention, and 
perceptiveness are necessary to achieve this.

Dr. Lilly, however, points out that we should 
not “anthropomorphize” dolphins: “We cannot 
and should not attribute human thinking to the 
behavior of the animal. Moreover, we should 
not attribute to it the knowledge that belongs 
to human experience and tradition, not to the 
experience and tradition of dolphins. It would 
clearly be a mistake to “put a human” in the brain 
of a dolphin“. ... “Humans consider themselves to 

be the most intelligent creatures for what they are 
capable of doing with their brain, but why could 
not some other animal with a large brain find 
another path for its abilities, especially if it lives in 
an environment other than the air? ”

Based on his experiments, John Lilly says that 
dolphins are able to mimic these human sounds:
a) Human laughter (explosive, repetitive, and 

simple laughter);
b) Whistling (produced by a human being or an 

electric current);
c) Eating noisily and other sounds considered ill-

mannered by humans;
d) Words of human speech (words and simple 

sentences imitated in a very sharp, high-
pitched voice).

If we manage to establish contact with other 
animal species, it will have far-reaching 
consequences. If we fail, it could mean that either 
we do not have methods suitable enough, or that 
the connection is impossible.

“If we manage to establish a connection on 
the intelligence and intellectual level with some 
species of cetaceans or another land or marine 
species, the philosophical, scientific, ethical, legal, 
social, military, propagandistic, utility and even 
humor categories will change”, says Lilly.  ... “The 
species of living being will become a legal, ethical, 
moral, and social issue the day the connection is 
established.”

Lilly laid out, as he said, a very temporary and at 
times incomplete scale of approximate categories 
of intelligence and intellectual capacity. His aim 
was to define intellectual capacity as a potential 
or actual ability to create and use language in 
the full human sense of the term.27 The concept  
of intelligence can be used in animals whose 
level is lower than human intelligence. Intellect 
is, however, an entirely human trait. “We have 
no measure for the intellectual capacity of any 
species other than humans. And we will not have 
such a measure until we can communicate with 
the individuals of a distinct species through some 
kind of complex language,” says Lilly.

According to Lilly, it is possible to divide all 
known animals into rudimentary categories, 
starting with zero intelligence, moving through 
higher degrees of intelligence to the first level 
of intellect, and continuing through much more 
complicated options.

21 In his famous book “Man and Dolphin” (1966), John C. Lilly predicted that, over the next ten or twenty years, humans would be able to communicate with other 
animal species. Very likely it would be a sea animal. Today we know that he was wrong in estimating the time.

22 Cetaceans, including dolphins, first appeared in the form we know them today about 25 million years ago. The first representative of the anthropoid apes, the 
genus Parapithecus, appeared about 40 million years ago.

23 “If we chose an animal with a brain much larger than ours, the mental processes could be too extraneous for our understanding and we would not be able to 
establish a connection” says John Lilly.

24 Adult elephants have a brain four times larger than humans. Cetaceans can have a brain up to six times larger than the human brain.
25 In the group of people who work with such an animal, one incident involving an injury to someone can entirely change the relationships. An animal is unable to 

understand how weak humans are and how easily they can be injured or even killed.
26 There have been well-known cases where these dolphins saved people‘s lives after a ship sank or to protect them from sharks. Yet, there is no record of these 

animals attacking and injuring a human being, not even when they were treated badly.
 In the spring of 2008, the media published a report on how a dolphin had helped two sperm whales. They had become disorientated off the coast of New Zealand, 

when they got between the shore and a nearby elevated sandy bottom. The dolphin established contact with the sperm whales and then guided them about 200 
meters alongside the beach to the end of the sandbar. It then escorted them to the sea.

27 Thus, not the “speech” of ants and bees, or some other animal signs, such as of birds or fish.

Humans consider themselves to be the 
most intelligent creatures for what they 
are capable of doing with their brain, 
but why could not some other animal 
with a large brain find another path for 
its abilities, especially if it lives in an 
environment other than the air?

We have no measure for the intellectual 
capacity of any species other than humans. 
And we will not have such a measure until 
we can communicate with the individuals 
of a distinct species through some kind of 
complex language.
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infobox: categories of intelligence and intellect
Let us start with the lowest possible level of intelligence. Within the understanding of our present knowledge (wrote 
John Lilly in 1964), it is the level of an organism represented by a single cell. We call this level of intelligence the first 
level of intelligence. At the same level or close to it we could probably include the marine and freshwater sponges. 

The second level of intelligence involves less complex invertebrates and virtually all insects. Lilly extends this 
category to the lowest vertebrates, including sharks.28 

The third  level of intelligence is that of birds, reptiles, and possibly some fish. 
The fourth level of intelligence is the intelligence level of mammals.29     
We are  beginning to anthropomorphize with the animals belonging to the fifth level of intelligence. This level 

represents the intelligence level of anthropoid apes, which are almost a special group of “superanimals”. These 
include the orangutan, chimpanzee, and gorilla. Many of these animals mimic humans so well that many people 
see them almost as human beings. Within the meaning of intelligence, though, the status of animals at this level of 
intelligence is much lower than the level of humans, and we cannot talk about the intellect yet.30 Between this level 
of intelligence and human intelligence with a fully developed, complex language, there is still a wide gap where we 
cannot place any animal species.

John Lilly gives the following level No. 6 on the intelligence scale and No. I on the intellectual capacity scale. He 
called this level “proto-humanoid” (pre-human), or a very primitive, almost-human level. This level is some sort of a 
threshold for an encounter with intellectual capacity.31 Animals at the proto-humanoid level might have existed and 
developed side by side with humans, or they could have been the direct ancestors of the primary forms of human 
being. Perhaps Australophithecus belonged to this intelligence level.

Hypothetically, the sixth level can be considered a stage when the brain was already so large as to originate 
language, and the development of the nervous system allowed sufficient control of the muscles that are important 
for the spoken and written language. Therefore, the basic conditions necessary for the creation of speech and writing 
were present.

Lilly called intelligence level No. 7 and also intellect level No. II the humanoid level. This level can be located 
between the very beginnings of human speech on the one hand and fully developed speech on the other.

Level No. 8 on the scale of intelligence and level No. III on the scale of intellect is called “iso-human” by Lilly. It 
is the level of a civilized human being with all the complexity of their social institutions, science, national relations, 
international relations, etc. It is the level at which the human brain reached its maximum capacity, the level of creative 
artistic work, scientific research, etc.

Above the eighth level we could place at least one more level, intelligence level No. 9 and intellectual level No. IV. It 
can be called “super-human”. We will not characterize it any further, because we are in the situation of a chimpanzee 
trying to specify what a human being is. We can ask questions, but we cannot receive a response.

At the beginning of our efforts to come closer to 
some other kind of living being we should ask 
whether an individual we intend to examine has:
1. a sufficiently large and complex brain, above 

what we consider the threshold level for 
speech;

2. a sufficient number of controllable coupling 
pathways to and from the brain that work in an 
environment where some sort of connection 
can be established.

If that organism meets both these biological 
assumptions, we can ask the following questions:
a) Does the species have its own language (i.e. 

some sort of common language)?32

b) Are some individuals of this species able to 
learn our language?

c) Are these individuals able to teach our 
language to their offspring?

When we discover that some other species has 
learned to mimic our speech, we face another 
question: is it able to use words deliberately?

John Lilly and his team followed two lines of 
research when working with dolphins. On the 
one hand, they sought to interest linguists in the 
issue of the analysis of the sounds produced by 
dolphins. The aim was to find out whether there 
is a “dolphin language”.33 On the other hand, they 
tried to teach dolphins a primitive form of English.

“We should not underestimate the magnitude 
and importance of what the emergence of speech 
and languages meant for the human race. If any 
other creature learns our language, then it will be a 
deed of equal magnitude. For us humans, it would 
be just as great to learn the language of another 
species as if this species learned our language”, 
concludes Lilly.

Nearly half a century has passed since Lilly´s 
research, nevertheless, we do not know much 
more about the world of other living creatures. 
To map the “state of mind” was attempted, on the 
basis of the information available, by the National 
Geographic magazine in the article “Animal Minds” 
in March 2008. 

Concerning dolphins, the authors Jennifer  
Holland and Virginia Morell start from the 
studies pursued since the late 1960s by cognitive 
psychologist Louis Herman. Dolphins during his 
experiments were able to imitate any sounds that 
were transmitted into their territory. Further, they 
were able to interpret correctly the instructions 
given to them by gestures from the television 
screen behind the glass underwater. They 
recognized that the television screen represented 
the real world.

Dolphins were also willing to repeat the 
movements of their trainers. Imitation was once 
considered a simple skill, but this is not true. 

We should not underestimate the 
magnitude and importance of what the 
emergence of speech and languages 
meant for the human race. 
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Imitation is an extremely complex process. The 
imitator must first create in their own mind the 
picture of the body and posture of another person 
and then they must take the same posture. It 
means they must be aware of themselves.

Dolphins often synchronize their movements on 
the open sea. However, we still do not know what 
signals they use for communication.  

A l though humans and dolphins  are 
physiologically different and live in different 
environments, a common driving force of their 
intellects is probably the similarity of social 
conditions – the need to build relationships and 
alliances, longevity, and a long period of maternal 
care.

However, the astonishing abilities of many 
other animal species were presented in the article. 
Orangutans are able to communicate their ideas 
through abstract symbols on a keyboard and 
are able to make logical decisions. Some groups 
of orangutans produce tools which they use to 
retrieve insects from holes in trees. Other groups 
use leaves as napkins or hats to cover their heads 
during the rain, gather a bundle of leaves to use as 
a pillow or to protect their palms while climbing 
a spiny tree. Allegedly, even cases of orangutans 
rolling up leaves into a bundle and cradling them 
like a doll have been reported.

The elephant can obviously recognize itself in a 
mirror. This kind of self-awareness was previously 
attributed only to humans, apes, and dolphins. 
An elephant was moving unusually in front of 
the mirror, observing its reflection and touching 
repeatedly signs painted on its forehead, a place it 
could not see without a mirror. Elephants are able 
to retain memories and social ties.  

Previously it was assumed that animals could not 
think and feel. Every dog owner, when seeing the 
devotion and love in their dog´s eyes, instinctively 
knows that it is not true. However, feeling is not 
science, let alone proof. So how can it be proved 
that animals can think, or obtain information 
about the world and act accordingly?

Certain skills are considered key signs of higher 
mental abilities: a good memory, an understanding 

of symbols, self-awareness, understanding the 
motivation of other individuals, and the imitation 
of others. Here, the results are surprising.

Chimpanzees and gorillas are able to learn 
to communicate using a language of signs and 
gestures. Chimpanzees, when hunting for small 
mammals, use simple tools – weapons. They are 
able to use the tools not in a given and immutable 
way, but, on the contrary, in an ingenious way. 
Chimpanzees in the wild sometimes use up to four 
sticks of different size to get honey from beehives. 
Chimpanzees in captivity can figure out how to 
put a few boxes on each other to reach a banana 
hanging above. Wild orangutans can pass down 
their traditions from generation to generation.

A six-year old dog (a border collie) can 
distinguish 340 words. It can distinguish by name 
at least 15 people as well as assign their objects to 
their photographs. Sheep can distinguish faces.34 

The parrot can recognize colors, shapes, and 
sizes, and is able to learn to count to ten. Its vocal 
track can imitate up to one hundred voices.35

28 Of course, it would be possible to pinpoint a much larger number of subcategories. For example, the octopus is an extremely intelligent animal compared to most 
other marine animals. Among animals of the second intelligence level, the octopus is evidently a genius.

29 If you are thinking about the animals belonging to this intelligence level, then certainly monkeys seem to be closer to us than, for instance, a marine cephalopod, 
the giant squid (which would belong to the second intelligence level). It is only at the fourth level of intelligence where our problems begin. We cease to 
“zoomorphize” and we rather tend to anthropomorphism. The outward appearance of monkeys reminds us of human beings and when looking at their hands we 
are forced to identify with them more than with any other animal.

30 John Lilly provides an interesting example: Cathy and Keith Hayes took a baby chimpanzee home and for two years they took care of it as if it were their own child. 
As for the English the ape was able to take in (i.e. respond to certain words), its vocabulary was quite extensive. However, in the active use of language, it was 
restricted just to the words “Mama”, “Papa”, “cup”, and “up”.

31 These may be, for instance, severely mentally retarded people whose intellectual capacity is barely detectable. Such individuals are able to learn only a few words 
of human speech that they are able to perceive and pronounce, but their speech is sufficient enough so as not to have to be in the asylum and under supervision 
as it is necessary with imbeciles and idiots, who with their intelligence are below the threshold of intellectual capacity.

32 Speech is defined as a large number (10–100,000) of simple communication elements exchanged between a group of individuals of the same species, race, or 
tribe.

33 Taking the sounds produced by dolphins as a prototype of a foreign language, it will be extremely difficult to master such a language. It consists of a series of 
short, highly complex whistles and other sounds. (If we knew the meaning of individual whistles and other noises, we could probably use computers to interpret 
the sounds. Lilly and his team did not have such a possibility – author’s note.)

34 Sheep can recognize the faces of approximately 50 other sheep and 10 people, even after two years.
35 Previously, we attributed many of these capabilities only to higher mammals, particularly primates, but we were not right. Parrots, like apes, live in complex, long-

term communities and, similarly to primates, they must closely monitor the dynamics of changing relationships and the environment:
 “They need to be able to distinguish colors to know when a fruit is ripe or unripe. They need to categorize things – what’s edible and what isn’t – and to know 

the shapes of predators. And it helps to have a concept of numbers if you need to keep track of your flock, and to know who is single and who is paired up. For a 
long-lived bird, you cannot do all of this with instinct; cognition must be involved”, said Irene Pepperberg.

Photo 130: The elephant can recognize itself 
in a mirror 
(source: the author)

Imitation was once considered a simple 
skill, but this is not true. Imitation is an 
extremely complex process.
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The New Caledonian crow can make and use 
tools. It can craft hooks and barbed probes from 
twigs and leafstalks to search for fat worms in 
the tops of palm trees. In one experiment, it was 
even able to bend a piece of straight wire into 
a hooked shape with its beak to retrieve a  tiny 
bucket containing a piece of meat from a glass jar. 

“It means she had a mental representation of 
what it was she wanted to make. That is a major 
kind of cognitive sophistication”, said a behavioral 
ecologist at Oxford University, Alex Kacelnik. This, 
however, leads to a highly important finding: it 
seems human beings are not the only ones who 
can plan and invent, but also cheat.

Cheating requires a complex form of thinking, 
for a human being or an animal must be able to 
attribute intentions to others and predict their 
behavior. Chimpanzees, orangutans, and gorillas 
share the same ability with us. Apes in the wild, 
for example, hid food from the alpha male, or 
copulated behind his back.

Nevertheless, even birds can cheat. The Western 
Scrub jay is able to guess another bird´s intentions 
and act on that knowledge. Laboratory tests 
showed that a jay that had stolen food itself knew 
that if another jay noticed it hide, for example, a 
nut, there was a chance the nut would be stolen. 
So the first jay would return to move the nut 
elsewhere when the other jay was gone. 

“It is some of the best evidence so far of 
experience projection in another species”, said 
Nicky Clayton from Cambridge University. 
Evolutionary pressures (such as the need to hide 
up for winter) might have led to the evolution 
of such mental abilities. According to Clayton, 
some birds possess what was considered another 
uniquely human skill: the ability to recall a specific 
past event. Jays, for example, seem to know how 
long ago they hid a particular kind of food. They 
retrieve and consume it before it spoils. 

Even a small fish, Astatotilapia burtoni, can 
determine its social status on the basis of 
observation, which is considered the first step 
towards logical reasoning.

Charles Darwin, who attempted to explain the 
mechanism of human intelligence, extended his 
theory of evolution to the human brain: like the 
rest of our organs, intelligence must have evolved 
from simpler organisms, since all animals face the 
same general challenges of life (they need to find 
partners, food, a path through terrain, etc.).  

Darwin went so far as to claim that even 
earthworms were endowed with cognitive abilities. 
Based on careful observations, he found out that 
they had to make judgements about the kinds of 
leafy substance they used to plug their tunnels. 
The hint of intelligence in these intervebrates 
“surprised him more than anything else”. This 

led Darwin to conclude that different levels of 
intelligence can be found throughout the animal 
kingdom. The latest research studies confirm his 
conclusions.

Clive Wynne of the University of Florida said: “We 
are glimpsing intelligence throughout the animal 
kingdom. It is a bush, not a single-trunk tree with 
a line leading only to us”.36

Incredibly enough, it is possible that even 
plants may, to some extent think, feel, and read 
“people‘s thoughts”, even though they lack a 
nervous system. Many people who grow plants 
at home would intuitively confirm that a kind of 
emotional attachment, a kind of “friendship”, can 
develop between humans and plants. It is also well 
known that primitive peoples “communicated” 
with trees, and, for example, they asked a tree for 
consent before it was cut down. Of course, we are 
on the level of feelings, conjectures, and intuition. 
According to some scientists, these findings can 
be experimentally verified. The credibility of 
such experiments is questionable, but still worth 
mentioning.

Cleve Backster worked for the CIA and was 
an internationally recognized authority on 
polygraphs, or lie detectors. In February 1966, on 
a momentary whim, he put a domestic plant on 
a polygraph and was astonished to find out that 
it registered emotional responses similar to those 
of human responses. The lie detector equipment 
registered a positive response after the plant 
was watered and then, on the contrary, an alarm 
response when the leaf of the plant was burnt with 
a match. Just the mere thought it might be burnt 
provoked a sharp response. Further experiments 
showed that plants registered stress when they 
were in danger themselves or other organisms in 
their vicinity (such as shrimps that were thrown 
alive into boiling water). It seemed that plants were 
also able to recognize a person who, in the same 
room, destroyed another plant.

The problem is that botanists have failed 
to achieve the same outcomes as Backster. In 
1970s, A. P. Dubrov and V. N. Puškin, engaged in 
parapsychological research in the Soviet Union, 
claimed to have achieved similar results with the 
only difference that, instead of polygraphs, they 
used encephalography.

In the 19th century several prominent naturalists 
believed that plants were much more than what 
they were normally considered to be.

The German naturalist, Gustav Fechner, asserted 
in the middle of the 19th century that plants as well 
as animals had souls. Charles Darwin was of the 
view that plants must have feelings. The American 
horticulturist, Luther Burbank (1849–1926), was 
convinced that plants could be encouraged with 
love and willpower to grow well. Similarly, there is 

Cheating requires a complex form of 
thinking, for a human being or an animal 
must be able to attribute intentions 
to others and predict their behavior. 
Chimpanzees, orangutans, and gorillas 
share the same ability with us.

This led Dar win to conclude that 
different levels of intelligence can be 
found throughout the animal kingdom. 
The latest research studies confirm his 
conclusions.

Charles Darwin was of the view that plants 
must have feelings. 
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36 The above examples of intelligence of individual species were taken from the National Geographic, March 2008: “Animal Minds” pp. 36–61 
37 Information on possible special abilities of plants was taken from “Almanac of the Uncanny: Stories of the Supernatural Through the Centuries” (Reader´s Digest, 

1998). The results of Backster´s experiments were published in the International Journal of Parapsychology (1968, vol. 10, No. 4, pp. 329–348) and popularized in 
the book by Peter Tompkin and Christopher Bird “The Secret Life of Plants” (1973).

38 These phenomena are beyond our physical experience. We feel the need to be able to imagine things in order to understand them. It is impossible to do so in the 
area of the theory of relativity and quantum mechanics (e.g. to imagine expanding or contracting space). In college, lecturers give their students the following 
advice: “Don’t imagine it. Stop constantly comparing it to your personal experience. In this case, personal experience is irrelevant. You must give it up; otherwise 
you’ll never grasp Einstein’s physics. It is a matter of mathematically and experimentally proven facts. We must recognize these facts even though we cannot 
imagine them” (Svoboda in: Svoboda and Nováček, 2002).

39 Ervin Laszlo (2006) explains this phenomenon: “Various momenta of particles cannot be measured simultaneously. When we, for example, measure the 
momentum of a particle, its driving force (a multiple of its mass and velocity) becomes uncertain; and when we measure the driving force, its position becomes 
unclear. This is referred to as the Heisenberg uncertainty principle”.

40 Einstein rejected quantum theory, famously saying “God does not play dice”. Furthermore, according to the theory of relativity, nothing can exceed the speed of 
light. Some physicists, however, today insist that at the level of subatomic particles, information somehow (we do not know how) spreads faster than light.

7.1.3 mass, energy, space, and time
We live in a material world but since the time of 
Einstein we have realized that matter is far from 
being only what it seems. 

The emergence of material objects and 
generated forces gives rise to space; the movement 
of bodies produces time. In Einstein’s theory of 
relativity, space is not three-dimensional and time 
is not one-dimensional. Space and time are not 
separate but create space/time.

If we travelled at 261,000 km/s (i.e. at 87% 
the speed of light), according to the theory of 
relativity time would pass only half as fast as the 
time on Earth. At this speed, space (measures 
in our Universe ) would also be half the Earth 
measurements. The faster we moved, the “more 
condensed” space would be.

If we travelled at the speed of light, time would 
come to a complete stop and distances would 
disappear. Based on present knowledge, a material 
object can thus never reach the speed of light. 
Einstein proved that, not only space and time, 
but also mass changes with increasing speed. If 
any material object reached the speed of light, its 
mass would become infinite. However, an infinitely 
material body would require an infinite amount of 
energy (more than there is in the entire Universe) 
in order to move.38

That is why physicists claim that nothing can 
reach the speed of light, with one exception: light 
travels at the speed of light because it is not a 
material object. It has zero mass. Albert Einstein 
allegedly once declared that he wanted to spend 
the rest of his life investigating the essence of light.

Quantum physics and mechanics are even more 
provocative and difficult to comprehend than the 
theory of relativity. According to Einstein, quantum 
physics is “more frightening” in the sense that 
our knowledge draws us into a split world. Mass 
becomes “less material”. The boundary between 
the material and non-material begins to blur, one 
can merge into the other.

Today, physics has two theories proceeding from 
different assumptions. One of them is the classic 
Newtonian physics for our world as we know it and 
the other is quantum physics, where Newtonian 
laws fail to suffice.

According to the Heisenberg uncertainty 
principle, in the atomic world an electron behaves 
like a particle but also like a wave. We may know 
either the path the electron takes when it moves 
through space or we may be aware where the 
electron is at a particular moment, but we cannot 
know both. We can never predict where an 
electron will emerge 39 (Bryson, 2003).

Most scientists believe the uncertainty principle 
is a fundamentally indispensable property of light. 
The principle posits there is not one future but a 
large number of possible futures. The famous 
physicist Stephen Hawking (1988) said: “Quantum  
mechanics does not predict a single definite result 
for an observation. Instead, it predicts a number of 
different possible outcomes and tells us how likely 
each of these is”.40

It applies in quantum physics that the more 
precisely we define “what”, the less precisely we  
define “when” and vice versa. We could argue 
that following a similar pattern, God “placed” the 

When you are courting a beautiful woman 
an hour seems like a second. When you 
sit on a red-hot cinder a second seems like 
an hour.

Albert Einstein

Nothing can reach the speed of light, with 
one exception: light travels at the speed of 
light because it is not a material object.

an opinion that it is good for plants if you surround 
them with prayers and music.37

John Lilly was mistaken when, in 1964, he 
predicted that in ten or twenty years humans 
would communicate with another animal species. 
However, that does not mean it is impossible. 
Perhaps, in the same way as American space 

research stagnated for forty years, even in this field, 
after such a long stagnation, a major breakthrough 
may occur. It is impossible to predict it with 
certainty, but it is possible to strive to achieve 
it. The implications for humans would be far-
reaching, as it would be in the case of contact with 
extraterrestrial civilizations. 
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possibility of free will into the world. The world is 
not predetermined. There are possible futures of 
various levels of probability, but not a single future.

As of now there are two types of physical 
laws – one for a macroworld and the other for a 
microworld (a world of tiny particles). Although 
Einstein strove to find a great unifying theory until 
his last breath, it is still not available. In physics this 
theory is called the theory of everything, or unified 
field theory. The theory would integrate the laws 
for all basic interactions at all levels of material 
organization (from subatomic particles to galaxy 
groups) into a single consistent frame.

Albert Einstein once called it “reading the mind 
of God”. He argued that if we were able to sum 
up all the laws of physics into a single consistent 
set of equations, we could use them to explain 
all the properties of the Universe. That would 
equal reading the mind of God. Perhaps that is 
why he spent thirty years searching for a theory 
of everything. Of our contemporaries, Stephen 
Hawking (and no doubt many other physicists) has 
been working on this theory for several decades.

One day, this synthesis may emerge from “string 
theory”. The latter is based on the assumption 
that the smallest particles of matter are not point 
particles but sort of vibrating strands. These 
can vibrate at various frequencies, similarly to 
violin strings. All particles described by physics 
are various tones that can be played on a string. 
According to American physicist Michio Kaku41, 
the laws of physics represent a harmony and the 
Universe a symphony of strings.

The more we know about the world around us 
the more we marvel and realize “we know that we 
know nothing”.

Ervin Laszlo (2006) therefore says: “Science is 
in a state of creative chaos. We meet with dark 
matter, dark energy, and multidimensional spaces 
in cosmology, with particles that are instantly 
connected throughout space-time by deeper 
levels of reality in quantum physics, with living 
matter that exhibits the coherence of quanta in 
biology, and with space and time independent 
transpersonal connections in consciousness”.

Let us now take a look at the material world and 
the chances of a major breakthrough in the area 
of mass, energy, time, and space. This section is 
loosely connected to the chapter where we will 
explore the border between reality and fiction, the 
unsuspected and in many respects controversial 
potential of consciousness.

The most widely accepted theory of the origin 
of our Universe is the Big Bang theory. The 
theory does not focus on the bang (the origin 
of the Universe) itself but on what happened 
next. Scientists believe they can calculate what 
happened as far back as 10-43 seconds (one 10 
million trillion trillionth of a second) later. It is 
quite possible (and many physicists seriously 
contemplate this option) that our Universe is a 
part of much larger universes existing in other 
dimensions and that the Big Bang recurs over 
time.42

The first second  of the origin of the Universe saw 
the emergence of gravitation, electromagnetism, 
and strong and weak nuclear forces. From nothing 
at all (even though we cannot imagine it at all), 
suddenly there were elementary particles – 
photons, protons, electrons, neutrons, with 
between 1079 and 1089 of each. The Universe 
expanded rapidly. In the first minute of its 
existence it heated up to ten billion degrees 
Celsius, which was enough to begin nuclear 
reactions that created light elements – hydrogen, 
helium, and lithium. Within the first three minutes, 
98% of all the matter there is in the Universe was 
produced.

There are two forms of the same thing in the 
Universe: energy is released matter and matter is  
energy waiting to be released (Bryson, 2003).43

Matter is composed of atoms. These are 
incredibly small and there are many of them. One 
cubic centimeter of air contains 45 billion billion 
molecules (45x1018). A molecule is formed by at 
least two atoms. The physicist Richard Feynman 
once said that if we were to reduce the history of 
science into one statement it would be: “All things 
are made of atoms”.

Atoms are unbelievably durable. Throughout its 
history, each atom in our body has been part of 
several stars and participated in creating millions 
of organisms before it became a part of our “I”. 
We can therefore assume that a large amount 
of atoms in our body (up to one billion) formed 
part of Buddha, Genghis Khan, Shakespeare or 
Beethoven. In a way we are “reincarnations” or 
“recycling” of animate beings as well as inanimate 
things (Bryson, 2003).

Naturally, atoms are not indivisible but are 
comprised of protons, neutrons, and electrons. 
Protons and neutrons create the atom nucleus, 
with electrons spinning around outside.44

As of now there are two types of physical 
laws – one for a macroworld and the other 
for a microworld. Although Einstein strove 
to find a great unifying theory until his last 
breath, it is still not available. 

There are two forms of the same thing in 
the Universe: energy is released matter 
and matter is  energy waiting to be 
released.
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Atoms are a nearly empty space. If we expanded 
an atom to the size of a cathedral, the nucleus 
would be the size of a fly, but a fly many thousands 
of times heavier than the whole cathedral. For 
instance, a table and other objects are a mere 
illusion. The space occupied by the table is 
basically an empty spot.45

Under standard conditions, atoms cannot 
collide because they are repelled by a negative 
electrical charge.46 Neither are protons, neutrons, 
and electrons indivisible. We suppose that the 
building blocks of matter are quarks47, which are 
held together by particles called gluons. Together, 
quarks and gluons produce protons and neutrons, 
which form the atom’s nucleus. Leptons create 
electrons and neutrinos. Quarks and leptons form 
fermions. Bosons are particles that create and carry 
forces and include photons and gluons. However, 
this model is lacking in many ways and is not 
generally accepted by physicists, mainly because 
it is not elegant and simple (Bryson, 2003).

Studying the essence of matter is not a 
simple and cheap business at all. From today’s 
perspective, nuclear fission is relatively easy, but 
splitting an atom nucleus requires a lot of electric 
power and money. To get to the level of quarks, we 
need particles with an energy of TeV (i.e. 10 12 eV, 
an electron volt is the unit of energy an electron 
acquires when accelerating through a potential 
difference of 1 volt). In 2005, the European 
Commission for Nuclear Research (CERN) obtained 
the Large Hadron Collider accelerator, which 
accelerates particles to 3.5 TeV. The collision of two 
opposing particle beams generates an energy of 7 
TeV. Its construction cost US $1,500,000,000.

The United States planned to build a 
supercollider capable of investigating “the 
ultimate nature of matter”. The tunnel in which 
the particles would be accelerated would measure 
84 kilometers and could attain much higher 
energies. It would cost US $400 billion, with 
additional hundreds of millions of dollars per year 

for its operation. Therefore Congress rejected its 
construction48 (Bryson, 2003).

However, we have reason to believe that 
visible matter in the Universe is not at all the 
only thing existing there. If cosmological theories 
are correct, planets, stars, galaxies, and galaxy 
clusters probably represent about only 5% of all 
the matter in the Universe. Another 30% is formed 
by invisible “dark matter”. The rest is in all likelihood 
“dark energy”, a force astronomers believe keeps 
the Universe expanding increasingly instead of 
shrinking by gravity into a great cosmic collapse 
(The San  Francisco Chronicle, July 18, 2003).

“The upshot of all this is that we live in a Universe 
whose age we can’t quite compute, surrounded  by 
stars whose distances we don’t altogether know, 
filled with matter we can’t identify, operating in 
conformance with physical laws whose properties 
we don’t truly understand”, says Bill Bryson.

That is not very encouraging, but on the other 
hand, the advances in understanding the nature 
of matter, energy, time, and space over the past 
hundred years are fascinating. Who knows what 
physics will be like in another hundred years? 
It may be, as Josef Svoboda (in Svoboda and 
Nováček, 2002) claims, more accurate and more 
precise in describing phenomena but blinder 
in viewing the fundamental essence that forms 
physical existence.

Stephen Hawking (1988) also warns us against 
overlooking what is most fundamental in our 
search: “Up to now, most scientists have been too 
occupied with the development of new theories 
[...] to ask the question why. ... Philosophers have 
not been able to keep up with the advance of 
scientific theories. ... However, if we do discover a 
complete theory (a theory of everything - author’s 
note), it should in time be understandable in broad 
principle by everyone ... [and] we shall ... be able to 
take part in the discussion of the question of why 
it is that we and the Universe exist”.

     

41 Michio Kaku specializes in string theory and is a renowned popularizer of science. In 2008 he wrote “Physics of the Impossible”.
42 Our physical Universe, too, will entropically degrade over time, which means that its thermal energy will disperse in the end. Scientists talk about a Big Crunch, 

where the dispersed mass and energy would start –at first gradually but then with increasing speed – contracting until the Universe was restored to the state 
where it began with the Big Bang. Some astronomers nevertheless believe that the Universe is not a sphere but it is flat, as our galaxy is flat. A flat universe will 
supposedly expand forever until it ultimately burns out. (Svoboda in: Svoboda and Nováček, 2002)

43 Einstein formulated it with his equation E = mc2. If you are an average-weight person, you contain about 7x1018 joules of potential energy. That is energy equaling 
30 large hydrogen bombs! (Bryson, 2003).

44 Bill Bryson (2003) warns that we should not compare electrons to planets orbiting the Sun but rather to the blades of a spinning fan, managing to fill the space in 
their orbits simultaneously.

45 While the number of protons gives an atom its chemical identity, electrons give an atom its “personality”. There are as many protons in an atom as electrons. An 
atom with one proton is hydrogen; an atom with two protons is helium; with three lithium, etc. Neutrons do not influence an atom’s identity but they affect its 
mass. The nucleus of an atom is one millionth of a billionth of the total volume of the atom. At the same time, it contains virtually all the atom’s mass.

 If we lined up half a million atoms one next to another, they could hide behind a human hair. Protons are much smaller: the dot of ink on an “i” can hold some 500 
billion of them (Bryson, 2003).

46 When sitting in a chair, we are actually “levitating” above it at a height of one hundred millionth of a centimeter. The electrons of the atoms of a chair and of the 
atoms of a human body cannot come any closer.

47 Nowadays physicists accept the standard model of the subatomic world, consisting of six kinds of quarks, six leptons, five known bosons and a postulated sixth, 
the Higgs boson, plus three of the four physical forces: the strong and weak nuclear forces and electromagnetism.

48 For politicians, these are difficult choices to make. For the same money, a manned space mission to Mars could be arranged or four years of global expenditures on 
developmental cooperation funded.

The United States planned to build a 
supercollider capable of investigating  
“the ultimate nature of matter”. It would 
cost US $400 billion.

Visible matter in the Universe is not at all 
the only thing existing there.
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7.1.3.1 Light
As we have mentioned, according to current 
knowledge nothing can reach the speed of light, 
except for light itself. Light thus plays a very 
important role in space. Peter Russell (2008) points 
out that the theory of relativity actually arose from 
the specific behavior of the speed of light. Using 
“common sense” we would expect that the faster 
we fly through space, the lower the relative speed 
of light should be to us. Trying to record these 
changes, physicists received confusing results. 
Whether they travelled towards the light or away 
from it, the relative speed of light remained 
unchanged. The observed speed of light never 
changed.

“Let’s imagine”, Peter Russel says, “a disembodied 
observer traveling at the speed of light. Einstein’s 
equations would then predict that, from light’s 
own point of view, it travels no distance and takes 
zero time to do so. This points towards something 
very strange indeed about the light. Whatever 
light is,49 it seems to be in a realm where there is 
no duration; no before, and no after. There is only 
“Now””.

Such a characterization is close to religious texts, 
where light is also allocated a remarkable role in 
the creation of the world:
“In the beginning was the Word50,
And the Word was with God,
and the Word was God.
The same was in the beginning with God.
All things were made by him;
and without him was not any thing made
that was made. In him was life;
and the life was the light of men.
And the light shineth in darkness
and the darkness comprehended it not.”
(John 1:1–5)
God the Creator created the world through his 
creative act. Life is inseparably connected with light 
that radiates through darkness (darkness could be 
here regarded as equivalent to nothingness).

The first Book of Moses (Genesis) speaks about 
the same event as follows:
“In the beginning God created the heaven and Earth.
And the Earth was without form, and void; and 
darkness was upon the face of the deep. And the 
Spirit of God moved upon the face of the waters. 
And God said, Let there be light: and there was light.

And God saw the light, that it was good, and God 
divided the light from the darkness.
(Genesis 1: 1–4)

Today the theory of relativity and quantum 
theory consider the phenomenon of light out of 
space and time.51 Light thus may be the key to the 
mysteries of the Universe, to breaking the barrier 
of time and space.52

People who have undergone profound mystical 
experiences and who we call “enlightened” usually 
describe their experiences in terms of light. “Do 
physical reality and the reality of the mind share 
the same common ground – a ground whose 
essence is light?” Peter Russell asks. He continues: 
“In physics, light turns out to be absolute. Space, 
time, mass, and energy are not as fixed. The new 
absolutes are those of light – the speed of light in 
a vacuum and the quanta of action of a photon. 
Similarly, in the realm of mind, the faculty of 
consciousness is absolute. It is the common ground 
of all experience – including that of space and 
time. ... There may be some deeper relationship 
between the light of physics and consciousness. 
... God’s first command in Genesis was “Let there 
be light”, and from this light the whole of creation 
was born. ... Light may be the first manifestation of 
the underlying ground of all existence, the subtlest 
level of creation, the closest we can come to that 
which lies behind the countless forms”.

We have arrived at the last and perhaps greatest 
challenge – the mystery of consciousness. The 
thousands of years of experience the people of 
diverse cultures have had show that consciousness 
could be a path opening the gates to the Universe 
wide open, and people will make the biggest 
evolutionary leap in history. It is nevertheless a 
path full of pitfalls, where classical science with 
its methods and procedures has so far failed and 
has therefore ignored the mysterious “paranormal” 
phenomena related to consciousness.

We have come to, not only the border between 
reality and fantasy, but to the very border between 
reality and fiction. Honest search can (but does 
not need to) uncover treasures we have never 
even dreamed of. In a hundred or two hundred 
years’ time, our descendants will have more 
information and perhaps be wiser. Our job is to 
gather courage to make a step into the unknown 
and the mysterious.

7.2 on the border between reality 
and Fiction 

Body and soul appear to be one, two sides 
of one coin, similarly as matter and energy 
are one. Whilst physics can express it with 
a formula, on the biological level it is more 
complicated and for now we do not know 
how.

František Koukolík

7.2.1 consciousness
Peter Russell  draws attention to a paradox science 
has not yet found an explanation for: “Science 
has had remarkable success in explaining the 
structure and functioning of the material world, 
but when it comes to the inner world of the mind 

– to our thoughts, feelings, sensations, intuitions, 
and dreams – science has very little to say. And 
when it comes to consciousness itself, science 
falls curiously silent. There is nothing in physics, 
chemistry, biology, or any other science that can 

Science without religion is lame, religion 
without science is blind.

Albert Einstein

Whatever light is, it seems to be in a realm 
where there is no duration; no before, and 
no after. There is only “Now”.
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account for our having an interior world.  ... Nothing 
in Western science indicates that any living 
creature should be conscious. ... Consciousness 
is not composed of matter. And matter, we 
assume, does not possess consciousness. ... This 
is the paradox of consciousness. Its existence is 
undeniable,53 yet it remains totally inexplicable. 
For the materialist metaparadigm, consciousness 
is one big anomaly”.
However, consciousness cannot easily be 
ignored, Russell maintains. Quantum physics, for 
example, suggests that, at the atomic level, the 
act of observation affects the reality observed. 
In medicine, a person’s state of mind can have 
significant effects on the body’s ability to heal 
itself. 

“How can something as  immater ial ,” 
continues Russell, “as consciousness ever arise 
from something as unconscious as matter? 
... The underlying assumption of the current 

49 The essence of light is a mystery to us but we know how light is transmitted – as a stream of particles, or photons. Any energy exchange consists of “quanta”. 
When Einstein was exploring the newly discovered photo-electric effect, in which light shining on a metal can initiate the release of electrons, the only way of 
explaining this phenomenon was to assume that light was transmitted as a stream of particles (photons). Each of these photons of light corresponded to one of 
Planck’s quanta, or energy packets. A gamma-ray photon transmits billions of times more energy than an infra-red photon. When these photons collide with our 
body, the energy released can “blow” apart the molecules in a cell. When the body absorbs an infra-red photon, there is much less energy released. It only causes 
the molecules to vibrate and thus warms us a little (Russell, 2008).

50 “Word” (“dabar” in Hebrew) can be understood as a creative action (“to act”).
51 Peter Russell claims that time and space are not absolutes. These are two different manifestations of a deeper reality, a space-time continuum, something beyond 

space and time but with the potential to manifest itself as both space and time.
52 This is documented also by an experimentally verified “quantum mirage effect “ – two photons flying in different directions are “somehow “ connected. With one 

altered the other responds in another part of the Universe.
53 We can seek support in the teachings of René Descartes: anything can be doubted; the only thing that cannot be doubted is doubt itself. If one thinks, he or she 

must be a conscious being. “I think, therefore I am.”
54 The term “paradigm” applies to generally accepted theories, values, and scientific practices that form the “standard science” within a particular discipline. 

Metaparadigm represents a group of paradigms representing contemporary science.
55 Instead of creating consciousness, Russell argues, the nervous systems of animals may be amplifiers of consciousness, increasing the richness and quality of 

experience.
56 “Our awareness of the world was no longer limited to what our senses told us; we could know of events occurring in other places and at other times. Most 

significantly, we began to use language internally. Hearing words in our minds without actually saying them, allowed us to talk to ourselves. An entirely new 
dimension had been added to our consciousness – verbal thought. We could form concepts, entertain ideas, appreciate patterns in events, apply reason, and begin 
to understand the universe in which we found ourselves”, Peter Russell writes.

Photo 131: Behold Man. We remain a mystery 
to ourselves (source: the author)

The last function of reason is to recognize 
that there are an infinity of things which 
surpass it.

Blaise Pascal

metaparadigm54 is that matter is insentient. The 
alternative is that the faculty of consciousness 
is a fundamental quality of nature.  ... We should 
be developing a new worldview in which 
consciousness is a fundamental component 
of reality.55 ... If the faculty of consciousness is 
universal, then what emerged over the course of 
evolution was not the faculty of consciousness, 
but the various qualities and dimensions 
of conscious experience – the  contents  of 
consciousness. Human beings developed another 
capacity – speech. And with this, the evolution 
of consciousness took a huge leap forward.56 ... 
Then came the most important leap of all. We 
became self-aware – aware of our own awareness. 
This opened the door to a whole new arena of 
development. We could begin to explore the inner 
world of the mind and, ultimately, delve into the 
nature of consciousness itself.” 
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infobox: different ways of experiencing reality
The world is very different than the way we perceive it through our senses and the way other species experience the 
world with their senses is very different from us. The fact that we do not experience the physical world directly has 
unsettled philosophers for centuries. The same holds true for physicists – the more deeply they have delved into the 
essence of reality, the more they have discovered that physical reality is nothing like what we imagined it to be.57 
With the development of quantum theory, physicists observed that subatomic particles are not solid, as we perceive 
it. They cannot be caught and measured precisely, and tend more to resemble waves than particles. The particles are 
fuzzy clouds of potential existence, with no concrete location.

On one hand, our image of reality is more than physical reality. The green we see is actually created in the 
consciousness, existing only as a subjective impression in the mind. Nor is there any sound in the physical reality, 
only pressure waves in the air. Sound exists only as an experience in the perceiver’s mind.

On the other hand, our image of reality is less than the physical reality because there are many aspects in the 
external world we will never be able to realize. For instance, our eyes are only sensitive to light of frequencies in the 
narrow range from 430,000 to 750,000 gigahertz.58 At lower levels there is infrared radiation and still lower there 
are microwaves and radio waves. At higher frequencies there is ultraviolet radiation and beyond, X-rays and gamma 
radiation. Our eyes cannot see any of these frequencies; our visual image of reality represents only a tiny fraction of 
what reality provides.

Likewise, other senses (hearing, smell, and taste) reveal only a limited sample of the physical reality and some 
phenomena in the physical world, such as magnetic fields and electrical charge, have very little influence over our 
experience.

Dogs distinguish much higher frequencies of sound than us. Their sense of smell is up to a million times more 
sensitive than ours.

It is even harder to imagine how a dolphin experiences the world. Thanks to their highly developed echolocation 
ability, dolphins experience qualities of which the majority of us know nothing.59 When a dolphin perceives a person 
with its sonar, it does not perceive a solid body. Its sonar image resembles more the ultrasound images taken during 
pregnancy. A dolphin perceives the shapes and movements of internal organs. Its mind sees the beating of the heart, 
food being processed in the stomach, and the condition of the muscles.

Other species perceive qualities we have no experience with. Most snakes have organs sensitive to the infrared 
range of the electromagnetic spectrum, using it to “see” the heat radiated by their prey. Bees see within the ultraviolet 
range and are sensitive to light polarization. Sharks, eels, and other fish record minute changes in the electrical fields. 
Their subjective reality contains qualities that are absolutely foreign to human experience.

What we consider reality is the specific way the human mind perceives and interprets the physical world.60

Many people have as if awoken from the dream (illusion) that we experience the physical world directly. They 
are now aware that the entire world is but a projection inside the mind. 

The world as we know it is a world which appears within our minds. This world is not built of matter but mind. 
Every color, sound, feeling, or idea is a form created by consciousness. Kant reasoned that this held true also of space 
and time.

The human mind is arranged so that it is forced to create its experiences within space and time, in which 
case space and time do not constitute fundamental dimensions of reality. They are fundamental dimensions of 
consciousness (Russell, 2008).

In their book “The Holotropic Mind“, Stanislav 
Grof and Hal Zina Bennett (1999) write that 
human consciousness, intelligence, ethics, art, 
religion, and science itself used to be perceived as 
a side product of the physical processes that take 
place inside the brain. The chance that human 
consciousness and the infinitely complex universe 
emerged as a result of an accidental interaction 
of inert matter is the same as the possibility of 
a tornado sweeping through a junkyard and 
accidentally turning it into a jet airplane.61

The world observed through our senses forms 
but a minute fraction of reality. Stanislav Grof is 
of the view that these perceptions have a source 
in a deeper, much more extensive matrix. Many 
contemporary scientists are inclined to believe 
that what we experience as reality resembles a 
projected holographic image.

In his book “Wholeness and the Implicate Order”, 
theoretical physicist David Bohm (1980) observes 
that matter, energy, and light are composed of 
interference patterns that carry information about 
all the other waves of light, energy, and matter. 

Man should reach higher, beyond his 
abilities, because what use would the skies 
then be?

George Gordon Byron

Each component of energy and matter represents 
a microcosm containing a whole. In his view, life 
cannot be conceived of as a product of inanimate 
matter. Both matter and life are abstract forms 
derived from holomovement, from an unbroken 
wholeness.  Matter and consciousness are aspects 
of the same unbroken wholeness.

“As individual human beings we are not 
isolated and insignificant Newtonian entities”, 
says Stanislav Grof, “rather, as integral fields of the 
holomovement each of us is also a microcosm that 
reflects the macrocosm. If this is true, then we each 
hold the potential for having direct and immediate 
experiential access to virtually every aspect of the 
universe”.

Rupert Sheldrake (1994) maintains that human 
studies of matter cannot in themselves explain 
the existence of order, the diversity of forms, 
and the meaning of nature, just as studying the 
building material of a cathedral or residential 
building cannot clarify the concrete forms of these 
architectural structures. He therefore introduced 
a hypothesis holding that forms in nature are 
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infobox: the (Possible) Principle of the akashic Field
Ervin Laszlo (2006) explains the Akashic Field hypothesis as follows: The universe contains not only matter and 
energy but also a more subtle yet real factor – information in the form of active and effective “in-formation”. This 
“in-formation” connects all entities in space and time, or rather through space and time. Interactions within nature 
and the mind are conveyed by a fundamental information field of the universe.64

At the beginning of the 20th century, Nicola Tesla spoke about an “original medium” that fills space, comparing it 
to “Akasha” – the luminiferous ether. In his unpublished treatise entitled “Man’s Greatest Achievements” he posits that 
when acted upon by Prana, the cosmic energy, this primary substance, or rather a kind of force field, becomes matter. 
When the Prana ceases acting, matter disappears, reverting to Akasha. As this substance fills all space, everything 
that takes place in space could be connected by it.

However, by the end of the first decade of the 20th century, physicists had adopted Einstein’s mathematically 
elaborated four-dimensional space and rejected any concept of a substance, ether, or force field.65 These were replaced 
by an absolute vacuum – a totally empty space with no matter. None the less, the cosmic vacuum is definitely not an 
empty space. It contains a zero point field.

Some scientists are now reinvestigating and rediscovering the role of information in nature. They (e.g. Bohm, 
1980) posit that the informational field exists in a “quantum vacuum”, which is a sea of energy filling cosmic space.

The stability of atoms and the solar system depend not only on inertia, gravitation, and mass but also on the 
interaction with the zero point field of the vacuum.

Much remains unknown about the quantum vacuum but apparently it is a superdense cosmic medium carrying 
light and all the universal forces of nature.

57 In the early 20th century, the British physicist Arthur Eddington observed: “Matter is mostly ghostly empty space, 99.9999999999999% empty space to be a little 
more exact” (Bryson, 2003).

58 One gigahertz is 1 billion cycles per second.
59 Some blind people develop echolocation that can be similar, albeit much less advanced than in dolphins. 
60 If we were to encounter extraterrestrial life or even a developed extraterrestrial civilization, the question is how these beings would perceive the world and to what 

extent our experience of the world could be shared.
61 Actually this is even much less probable. Based on calculations made by Roger Penrose, the probability that our universe emerged as random sampling is 1:1010123. 

The precise coherence of the physical constants of the universe is perhaps the greatest mystery. The basic parameters of the cosmos have exactly the value that 
allows complex structures to form. The precise coherence of the universe involves over thirty factors and incredible accuracy. Had the expansion rate of the early 
universe been just one billionth less, the universe would have collapsed almost instantly. Had the expansion rate of the early universe been just one billionth more, 
the universe would have expanded so rapidly that it would produce only diluted, cold gases. A similarly minute difference in the strength of the electromagnetic 
field and the strength of the gravitation field would have prevented the existence of hot and stable stars like our Sun and consequently the evolution of life 
on planets connected to these stars. Had the difference between the mass of the neutron and the proton not been exactly twice the mass of the electron, no 
substantial chemical reaction could take place. Had the electrical charge of the electron and proton not been precisely balanced, all configurations of matter would 
be unstable and the universe would be nothing more than radiation and a relatively uniform mixture of gases. An enormous amount of atoms of approximately 
the mass of 1016 suns had to accumulate for galaxies to form. And we could go on (Laszlo, 2006).

62 When studying these mysterious phenomena it is important to have at least one foot on the ground and insist on scientific evidence before promoting an idea 
(hypothesis) to the category of scientific theory. So far, science is still the most trustworthy way of looking at the world and at ourselves in the world. Ervin 
Laszlo (2006) says: “There are many ways of comprehending the world: through personal insight, mystical intuition, art, poetry, as well as the belief systems of 
the world’s religions. Of the many ways available to us, there is one that is particularly deserving of attention, for it is based on repeatable experience, follows a 
rigorous method, and is subject to ongoing criticism and assessment”.

63 It is also a “theory of everything”, but not only as understood by physicists. It synthesizes the inanimate and the animate world and consciousness.
64 Ervin Laszlo (2006) proceeds from the hypothesis of a holographic universe (i.e. the holographic principle), which states that the universe is a multi-dimensional 

hologram encoded within a few dimensions at its periphery.
65 At the beginning of the 20th century space was believed to be filled with an invisible energy field – luminiferous ether – that produced friction when objects 

moved through it, thus slowing their movement. When the famous Michelson–Morley experiments failed to verify such friction, the ether was removed from the 
physicists’ world concept (Laszlo, 2006).

We have lost a whole world in which we 
live. Science ignores whatever cannot 
be weighed, measured, and analyzed.  
Fortunately, the world is not an objective 
reality, for it would be uninhabitable for 
people.

Zdeněk Neubauer

governed by “morphic fields”. The problem is 
that contemporary science is unable to detect or 
measure them.62

The famous psychologist Carl Gustav Jung 
introduced the concept of the “collective 
unconscious”. According to Jung, it is an immense 
source of information about human history and 
culture, available to us all in the depths of our 
psyche. Jung also identified “archetypes”. These are 
original organizational principles that function in 
the collective consciousness and the universe in 
general.

Ervin Laszlo (2006) agrees that our universe is 
not built only on matter and energy; rather it is 
an “informed universe” based on information: “The 
informed universe is possibly the most complete 
concept of the world science has ever created. It is 
a truly unified concept of cosmos, life, and mind”.63 
According to this concept, reality is based on an 
information-carrying and preserving akashic field. 
For thousands of years mystics and philosophers 
have asserted the existence of this field.
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A field that carries light (photon waves) and pressure waves is probably not an abstract theoretical entity. An 
increasing number of physicists speak of the quantum vacuum as a real cosmic “plenum”.

The quantum vacuum seems to transmit light, energy, pressure, and sound. In addition to a superdense sea of 
energy, the vacuum could be a sea of information.

Mitchell observes that information is the very substance of the universe. It is one part of a “dyad”, whose other 
part is energy. “The quantum vacuum”, Mitchell says, “is the holographic information mechanism that records the 
historical experience of matter”. The elementary question and perhaps even the key to the new paradigm of science 
is how the quantum vacuum could convey the “historical experience of matter”.

Based on the “torsion field” theory developed by Russian physicists G. I. Shipov and A. E. Akimov, torsion waves 
connect the universe travelling at speeds of 109 c, which is one billion times the speed of light!66

The interaction of torsion waves can carry information. Particles featuring a quantum quality termed “spin” 
also have magnetic effects, a specific magnetic moment. A magnetic impulse is recorded in the vacuum in the form 
of tiny vortices. These vacuum vortices record information about the state of the particles that generated them and 
their interference pattern records information about the group of particles with which the vortices have interfered. 
The vacuum thus records and carries information about atoms, molecules, cells, and organisms, and about the 
environment of the organisms. Information on the state of the entire universe can be thus conveyed.67

In the vacuum there are no forces or objects that could cancel or mitigate the waves. In such a medium, waves and 
objects travel freely. If the vacuum is truly frictionless, the wave memory of the universe could be infinite. Superfluid 
helium is a good analogy of the superdense and at the same time frictionless cosmic vacuum. At 2.17 K, fluid helium 
becomes superfluid. Although the supercooled helium is extremely dense, it does not resist objects travelling in it. It 
flows frictionless through cracks and apertures so small that not even the thinnest gas can penetrate them.

The cosmic vacuum may be both superfluid or superdense, similarly to helium near absolute zero. All objects in 
the universe can be “immersed” in the superdense yet superfluid cosmic vacuum and all objects produce waves that 
upset the “elementary state” of the vacuum. These torsion waves spread through the vacuum in mutual interference. 
The superimposed interference patterns of the vacuum are “holograms” of nature. They carry information on all 
particles and on all the groups of particles throughout the entire space-time.

The conclusive hypothesis may be daring but it is logical: the quantum vacuum generates the holographic field 
that is the memory of the universe.     

The quantum vacuum, the cosmic field, 
archetypes, the morphic field – all these are mind 
and imagination-provoking hypotheses that 
attempt to lift the veil of secrecy from phenomena 
humankind has experienced for hundreds and 
thousands of years but which still escape a rational 
explanation. It appears that these “mysterious 
phenomena” could be accessed through “altered 
states of consciousness”. These were familiar to 
all ancient and pre-industrial cultures. Grof and 
Bennet (1999) note that for those cultures, altered 
states were powerful means for connecting with 
sacred realities, nature, and other people, and 
identifying diseases and healing. Furthermore, 
they were seen as important sources of artistic 
inspiration and a gateway to intuition and 
extrasensory perception.

Ervin Laszlo (2006) observes that altered states 
of consciousness can be induced in various ways 
– by meditation, intense prayer, hunger, rhythmic 
movements, or conscious breathing. This leads to 
the perception of extrasensory information.

“Modern people consider the altered states 
of consciousness as pathological. Only dreams, 
inebriation, and sexual orgasm are considered 
“standard” deviations from the normal waking 
consciousness”, Ervin Laszlo claims. This is a 
pity. Foolishly, we ignore something that has a 
potential in our dehumanized times to enrich our 
perception and understanding of reality. Naturally 
great caution needs to be applied.

Psychiatrist John Nelson (in Laszlo, 2006) sees 
altered states of consciousness as important for 
the human psyche, although at one end of the 
spectrum they become madness and on the other 
reach the highest spheres of creativity, wisdom, 
and genius.

Even a very skeptical person can hardly deny 
the existence of altered states of consciousness. 
Raymond A. Moody (2007) as well as other 
researchers verify that people in situations close to 
death have had out of body experiences (OOBE).68

Grof and Bennet (1999) note that the Newtonian 
science researching this field was dealt a major 
blow upon the discovery that blind people 
experiencing clinical death connected to the 
OOBE were able to see and later describe in detail 
what was happening around their body during 
resuscitation, and lose their sight once back to 
normal consciousness.

Raymond A. Moody, a psychologist and 
physician, has studied the experiences of clinically 
dead people for many years. His most famous book 
is “Life After Life” (2007). Based on the experience of 
several hundred people who experienced clinical 
death, Moody compiled a list of nine experiences 
common during clinical death (not everyone had 
all the nine experiences):
1. Hearing strange sounds (resembling buzzing);
2. A feeling of inner peace and the absence of 

pain;
3. Floating outside one’s own body;
4. A feeling of traveling through a tunnel;
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5. A feeling of rising into heaven;
6. Seeing other, usually close friends and relatives 

(the deceased);
7. Meeting a spiritual (luminous) being;
8. “Reviewing” one’s life;
9. A feeling of reluctance to return to life.
The above experiences are nowhere near scientific 
evidence of life after death (a fact emphasized 
by Moody himself ). People who believe their 
consciousness is a quality of highly organized 
matter may consider these states an extraordinary 
activity of the brain when close to death or in 
extreme danger. 

Interestingly enough, all the people who have 
undergone these states of altered consciousness 
insisted that thanks to this experience they found 
a much better balance and ceased to fear death. 
At the same time they stated they realized what 
an enormous gift life was and resolved to fulfill the 
rest of it as well as possible.69  

Raymond Moody was not the first to draw 
attention to clinical death experiences70, but he 
was likely the first in our science and technology-
oriented society to systematically study and 
popularize them.

In addition to “life after life”, Moody also dealt 
with “life before life”, summing up his knowledge in 
a publication entitled “Life Before Life. Regression 
into Past Lives” (Moody and Perry, 2008). When 
hypnotized, people can rather easily explore their 
“past lives”, although Moody stresses the fact 
that these experiences provide no evidence of 
reincarnation. 

From many therapeutic sessions Stanislav Grof, 
too, learned about his clients’ experience of “past 
lives”. It was of interest that during this experience 
people would often dramatically change their 
physical appearance and behavior (their facial 
expressions, posture, gesture, emotional reactions, 
and thought processes would fully adopt the 
characteristic features of their particular ancestor). 
Both Grof and Moody witnessed that people 
experiencing other lives could suddenly speak 
languages they could not have known, including 
archaic languages.71 

Contradictory interpretations are what make 
reincarnation such an interesting phenomenon. 

Both traditional science and contemporary 
Christianity reject the idea of the transmigration of 
the soul.72 None the less, reincarnation and karma 
form the fundamental pillars of the main Indian 
religions – Hinduism, Buddhism, Jainism, Sikhism, 
and others.

Stanislav Grof observes that also in ancient 
Greece, several schools of thought incorporated 
a belief in reincarnation. In Judaism, the Essenes, 
the Pharisees and other Jewish groups adopted 
the teaching. Of the same view were the Neo-
Platonists and the Gnostics; and reincarnation 
constituted an important part of the kabalistic 
teaching of medieval Jews. The notion was shared 
also by various African tribes, the Native Americans 
of the pre-Columbus culture, the inhabitants of 
Polynesia, and the Celts in Europe.

A belief in reincarnation was also part of early 
mystic Christianity. “The most famous Christian 
thinker”, Grof and Bennet write (1999), “speculating 
about the existence of souls returning to Earth 
was Origen, one of the greatest Church Fathers of 
all times. His works, written in the third century 
A.D. were condemned by the Second Council of 
Constantinople, convened by Emperor Justinian 
in 553 A.D.”

Carl Gustav Jung strongly believed that our 
psyche is deeply influenced by the collective 
unconscious, which gives us access to an immense 
store of information encompassing all human 
experience since time immemorial.

Altered states of consciousness enable human 
beings to live through ancient human experience, 
which does not necessarily mean these are their 
own experiences (thus this is no reincarnation).

According to Stanislav Grof, the accumulated 
information and experience lead to one conclusion: 
“Those who refuse to consider this to be an area 
worthy of serious study must be either uninformed 
or excessively narrow-minded”. He goes on to say: 
“There are various ways to interpret the same data. 
This is not so different from any other scientific 
question. After all, the theory of gravitation is 
not the same as gravity itself. Similarly, while 
we might refuse to take seriously past life 
experiences because we do not like the theories 
of reincarnation, we would not think of applying 

66 It is likely no one will dare to predict today when and if “torsion waves” can be experimentally verified. Should their existence be established though, it would 
mean a giant breakthrough in understanding the universe, because suddenly it would hypothetically be within reach. The distance from one end of the universe as 
we know it to the other could be crossed within a few years!

67 We could illustrate this phenomenon by analogy with the sea. Waves spreading in the sea produce a real if temporary connection between the boats, fish, and 
other objects that generated these waves. When a boat sails on the sea’s surface, waves spread in its wake. These waves influence the movement of other boats. 
For instance, a submarine produces undersea waves that spread in all directions.  Other submarines and boats, as well as fish and everything else are exposed to 
these waves and are affected, “in-formed” by them. By analyzing the wave-interference patterns we can calculate the location, speed, and even the tonnage of the 
boats. As new waves overlap with the old ones, the sea is more and more modulated – it contains more and more information. If the wind, gravitation, and the 
coast did not abort these patterns, the memories would last indefinitely.

68 There is no need for an active approach to induce an altered state of consciousness (e.g. meditation, dance, or hunger) here.
69 As R. Moody put it: “People who have been “dead” use analogies that describe death as a transition from one state to another, as an ascent to a higher level of 

existence. While their spiritual sight was seeing images, the luminous being was pointing out to them the importance of namely two things in life: learn to love 
others and acquire knowledge.

70 For instance The Tibetan Book of Living and Dying by Sogyal Rinpoche (2005) is very popular; but it is based on Tibetan and hence remote experience. It is not a 
scientific treatise but a spiritual book. It was first published in 1927.

71 Once again, we need to highlight the fact that this is not evidence of the transmigration of the soul (reincarnation). However, it is obvious that in altered states our 
consciousness is able to access information and knowledge that is normally beyond our reach.

72 In Christianity, the rejection is based on the assumption that people have once and for all been redeemed by Jesus’ sacrifice (if we accept this offering) and 
therefore it is unnecessary to relive and “improve” one’s life.

All the people who have undergone these 
states of altered consciousness insisted 
that thanks to this experience they found 
a much better balance and ceased to fear 
death. 

Our psyche is deeply influenced by the 
collective unconscious, which gives us 
access to an immense store of information 
encompassing all human experience since 
time immemorial.
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the same thinking to gravity, that is, denying that 
objects are falling because we do not like the 
theories that explain it. The belief that individual 
consciousness survives the death of the physical 
body is one way to explain these observations. But 
it is a mistake to confuse this with final “proof”. It 
is important to remind ourselves that science 
never “proves” anything; it only “disproves” and 
“improves” existing theories. The history of science 
itself teaches us that no single theory explains all 
aspects of any phenomenon, and there is always 
more than a single theory that claims to account 
for the observable facts”.

Altered states of consciousness have much in 
common with a highly controversial discipline 
that studies various forms of extrasensory 
perception73 – parapsychology. Traditional science 
still sees human beings as sort of electro-technical 
“machines” that acquire information through sight, 
hearing, smell, taste, touch, and feel. Researchers of 
paranormal phenomena argue that extrasensory 
perception helps people to cross the boundaries 
of space and time.

Extrasensory perception (ESP) can be divided 
into four groups:
– Telepathy (thought transference);
– Foreseeing the future;
– Information about past events (that which is 

unavailable through standard means);
– Clairvoyance (gaining information about 

remote places through means other than the 
senses and telepathy).

Extrasensory perception was used by shamans 
who entered an altered state of consciousness 
(trance) through dancing or another means. In 
the former Czechoslovakia, Břetislav Kafka (1891–
1967) stood out as a great experimenter in the area 
of extrasensory perception; in 1925 he published 
“Nové základy experimentální psychologie” (New 
Foundations of Experimental Psychology) (1999). 

Every perceptive person must have at least 
heard of someone around them who is capable 
of diagnosing and treating disease using 
extrasensory perception.74

Perhaps the most competent psychic of the 20th 
century in the area of extrasensory perception (or 
the biggest charlatan) is Uri Geller, born in Tel 
Aviv in 1946. During extensive testing in 1972 
he demonstrated his telepathic and clairvoyant 
abilities. Later Geller predominantly focused on 
“dowsing”75 with a map over which he would lay his 
hands, attempting to locate deposits of minerals, 
from coal to oil and gold. He has collaborated with 
engineers, geologists, and companies that richly 
reward his consultations (Reader´s Digest, 1998).

Since he was young, Uri Geller is said to have 
been capable of psychokinesis, namely bending 
spoons and other metal objects with “the strength 
of his will”. His public performances have featured 
very surprising acts. However, several times he has 
been caught cheating, which throws strong doubt 
even on those performances of his that seem free 
of fraud.

Stanislav Grof’s brother, who lives in Canada, 
had a very interesting experience with Uri Geller: 
“Upon meeting with Canadian journalists, at one 
point, Geller was asked to guess and reproduce 
simple drawings that journalists had drawn on 
small pieces of paper and then concealed in 
sealed envelopes. Although he tried, Uri himself 
was unable to perform this feat. However, at that 
moment my brother began having vivid mental 
images and he was able to perform the task in his 
stead. I have to emphasize that my brother does 
not think of himself as a psychic. He never did 
anything of this kind before or after the Uri Geller 
meeting. He himself felt as if some kind of energy 
field was transferred from Uri to him” (Grof and 
Bennet, 1999).

One of the most controversial phenomena of 
extrasensory perception is foreseeing the future as 
it defies common sense. Our everyday experience 
tells us time passes linearly. What is done cannot 
be undone. Although we can anticipate what will 
happen to a certain extent, the future should not 
be predetermined because what would our free 
will serve for?

“The theory of relativity, formulated by Einstein, 
removed time and space as the background of the 
deterministic movement of material particles”, says 
Ervin Laszlo (2006). “Einstein interconnected time 
and space into a four-dimensional continuum, 
which interacts with events – the particles of 
matter and light. ... Quantum theory removed 
precise trajectories (particles no longer followed 
one determined direction but moved in a way 
that facilitated a choice between alternative 
movements), introducing uncertainty into the very 
bases of reality.”

Einstein argued that the distinction between 
past, present, and future is only a stubbornly 
persistent illusion. “Time” is not at all what it seems. 
It does not travel only in one direction and the 
future exists simultaneously with the past.

Stephen Hawking (1988), too, presumes we 
could travel in time one day.

While it defies our everyday experience, 
travelling in time does not seem to contradict 
physical laws.76 The poet Thomas Stearns Elliot, too, 
intuitively saw that time is not what it seems to be:
Time present and time past
Are both perhaps present in time future,
And time future contained in time past.

Those who believe in the Creator find it quite 
logical that the Creator is not limited by what He 
has created, not even time or space. For us the 
future is still nonexistent but the Creator knew the 
entire universe from the beginning to the end in 
one single moment. We used to imagine that if we 
knew the position of every atom in every moment, 
we could predict (in the mechanically conceived 
world) everything but it is more complicated 
than that. Since the discovery of the uncertainty 
principle we have realized there is not one future 
but a large number of possible futures. This opens 
doors to human free will and ability (even if 
limited) to affect and help create reality.

The deeper we move into the spirit and 
matter, the more we discover they overlap. 
At the deepest level of consciousness this 
division disappears and the spirit and mat-
ter, the supernatural and natural are one.

Bede Griffiths

The distinction between past, present, 
and future is only a stubbornly persistent 
illusion. “Time” is not at all what it seems. 
It does not travel only in one direction and 
the future exists simultaneously with the 
past.

Science never “proves” anything; it only 
“disproves” and “improves” existing 
theories. 
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infobox: a Game that creates its own Goal
Like particles (a photon or an electron), atoms can be nonlocally linked to one another and even to the device we 
measure them with. As early as 1935 Erwin Schrödinger claimed that particles do not locate within individually 
defined quantum states but occupy collective states.

Each measurement of one particle provides a complementary result for the measuring of another particle. It 
appears that the measuring of particle A has an instant effect over particle B. The measuring of particle A not only 
reveals the already detected state of particle B, in fact it produces this state!

Particle A is nonlocally linked to particle B independently of the distance that separates them. The velocity of the 
information transfer is stupefying. In Aspect’s experiments, communication between particles twelve meters apart 
was estimated to take less than one billionth of a second, which is twenty times faster than the speed of light in empty 
space. In Gisin’s experiment, the particles ten kilometers apart communicated 20,000 times faster than the speed 
of light (and based on the theory of relativity the speed of light is an unsurpassable speed barrier). Consequently, 
the correlation of particles is not influenced by distance in space or difference in time. Distance does not seem to 
separate particles.

Nonlocal connections called “teleportation” exist not only between individual quanta but also between entire 
atoms. Teleportation was experimentally verified in 1997.

Whilst we may not be able to transport large objects or people77 in the near future, we could learn to transport 
ideas and notions.

It seems that on the subatomic and atomic level particles may be nonlocally connected (distance is of no 
importance) and influence one another. This principle could also “somehow” apply to more complex structures as 
well as the entire universe.

God could “throw dice” then. He can provide the world (universe) with a sense and a goal but leave it to develop 
through many potentially possible futures. Ervin Laszlo (2006) models it on the good example of a game that 
generates its own aim: 

“Imagine a game when one player leaves the room while others select an object the player is supposed to guess 
once back in the room. This player can ask a maximum of twenty questions which the others answer “yes” or “no” 
to. Each question narrows the range of possibilities as it eliminates all alternative possibilities.

When playing a modified version, one player leaves the room while others agree not to select any objects but 
only pretend to have done so. However, they must give consistent answers. When the unsuspecting player comes 
back and asks e.g. “Is it animate?” and the answer is “yes”, then all the other answers must pretend the selected object 
is a plant, an animal or a microorganism.  For an experienced player twenty questions are enough to eliminate the 
range of possibilities and obtain a definite answer – “the neighbor’s kitten”, for instance, but that was not identified 
at the beginning of the game. There was no final aim set. The answer that appeared in the end had been generated 
by the game itself!”

Similarly our universe develops very coherently and consistently; one thing ensues from another. The selection 
of possibilities is not random78, it is limited by the laws and constants of the universe. The evolution of the universe 
has no predefined aim but a certain direction – towards a growing complexity and structure (Laszlo, 2006).

73 Extra-sensory perception (ESP) involves the reception of information not gained through the physical senses.
74 That does not rule out the possibility that these people could include eccentrics or outright frauds. But Stanislav Grof’s objection is appropriate here as well: “Those 

who refuse to consider this to be an area worthy of serious study must be either uninformed or excessively narrow-minded”.
75 China and Egypt have known dowsing since Antiquity. Today it involves mainly searching for water with a rod or other suitable equipment. When I was little and 

lived in a village I remember that in many cases a dowser helped people locate a suitable place to dig a well. In most cases he proved successful because otherwise 
he would have soon lost his job. The village of my childhood is set in the Vysočina region and is aptly called Kamenná (Rocky). Digging an eight to ten meters deep 
well in hard volcanic rock in vain certainly does not make one jump for joy. It is possible that dowsers employ an inner (mental) capacity and the moving rod is but 
an external visible manifestation of this capacity. When searching for water and metals they are perhaps able to detect some kind of energy emitted by matter. The 
problem is that we have not been able to identify and measure this energy (if it is energy).

76 It is quite easy to imagine that if people could fly through the universe at a speed similar to the velocity of light, they could come back to Earth still young but 
would be met by the generation of, let us say, their great grandchildren. However, what defies common sense completely is travelling back into the past.

77 This is within the realm of sci-fi writers. The idea of teleporting people across cosmic distances was popularized best probably by the TV show Star Trek.
78 Random sampling even from a few options would take too long to bring useful results. An excellent example illustrating that the world does not develop on a 

random basis was provided by the cosmologist and physicist Fred Hoyle (in Laszlo, 2006). Suppose that a blind man is trying to order the scrambled faces of a 
Rubik cube. He has to turn the faces randomly, which means that his chances of achieving the desired outcome range from 1:1 to 1:5x1018. If the man works at the 
rate of one face per second and if he needs to work through all the possibilities, he will need 5x1018 seconds. This is impossible because 5x1018 seconds equals 126 
billion years – nearly ten times more than the age of the universe!

 The situation changes dramatically if someone tells him after each move whether he turned the face correctly or not. The blind man will then unscramble the faces 
at an average of 120 moves. Working at the rate of one move per second, he will reach his goal in two minutes instead of 126 billion years.

Einstein did not accept quantum theory because 
he was convinced that “God does not throw dice”. 
Perhaps God is playful and able to foresee not 
only one predefined future but many potentially 

possible futures, where he also takes us into 
account. We may also be able to shape the world 
around us more than we think, in ways we could 
scarcely anticipate (see the Infobox).

Einstein did not accept quantum theory 
because he was convinced that “God 
does not throw dice”. Perhaps God is 
playful and able to foresee not only one 
predefined future but many potentially 
possible futures, where he also takes us 
into account.

God can provide the world (universe) with 
a sense and a goal but leave it to develop 
through many potentially possible futures. 
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In the context of extrasensory perception, 
there are many interesting and provocative 
examples of “divination”79 – foreseeing the future. 
The majority tend to be quite vague though, in the 
style of “A star will rise in the East and a great king 
will fall”. These prophecies could be related to a 
host of events. That is also the problem of possibly 
the most famous prophet, Michel de Nostredame 

7.2.1.1 controlling matter through 
consciousness
There are countless more or less credible records of 
extraordinary abilities (achieved in a normal state 
or during altered states of consciousness) with 
which some people control their bodies. Some of 
the demonstrations should be viewed more as a 
gift than a skill acquired through conscious effort 
(e.g. stigmata mentioned further in the text).

Once a mysterious phenomenon, firewalking 
is nowadays quite often practiced at various 
therapeutic workshops. One of the theories 
explaining the phenomenon posits that at very 
high temperatures, moisture (sweat) evaporates 
from the skin and water molecules create a 
protective layer between the skin and a burning 
object (as when spraying a few drops of water on 
a hot stove). Indeed, measurements demonstrated 
a high difference between the coal burning area 
(over 500 °C) and the skin of the firewalkers’ feet 
(around 180 °C). However, this explanation may 
not suffice for certain exceptional feats (skin in 
contact with the burning surface for up to several 
minutes). People who decide to undergo this 
“ordeal by fire” share a self-confidence inspired 
either by a religious belief (firewalking has been 
practiced for centuries in various parts of the 
world) or a faith in one’s strength.

During the Inquisition the Church tested people 
accused of witchcraft for innocence by making 
them take several steps with a red-hot iron or lick 
a red-hot spoon with their tongue. In some cases 
people allegedly passed the test. When they 
believed firmly enough that this method (now 
considered insane) could prove their innocence, 
they stayed relatively calm and sweat evaporated 
from their skin, creating a protective layer of water 
molecules. Otherwise they suffered drastic burns 
and were found guilty80 (Eysenck and Sargent, 
1994).

A poltergeist, or a “rumbling spirit”, is another 
phenomenon when consciousness or a “spirit” 
mysteriously manifests itself through the body. 
It involves inexplicable and typically mischievous 
events that rarely cause any greate damage. 
A poltergeist may appear for several hours or 
repeatedly over a course of months, usually 
vanishing as suddenly as it appeared. It usually 
moves or breaks furniture, kitchenware, and 
other objects near the person that (unconsciously) 

induces this phenomenon. Some skeptics propose 
that poltergeists are a product of hallucinations, 
but that would fail to explain tables spontaneously 
sliding along the floor, plates flying through the 
air, etc.

The majority of people studying these 
phenomena therefore believe that a poltergeist is 
a powerful (paranormal) force previously unknown 
to us, released somehow by the mental state of 
someone going through a severe emotional crisis. 
It often manifests itself in teenagers. Frustration, 
tension, or other intense emotions may work their 
way out via subconscious psychokinetic activity. 
Although the manifestations of this force have 
been observed repeatedly,81 its nature remains a 
mystery (Eysenck and Sargent, 1994).

Psychokinesis has been documented under 
laboratory conditions many times. Apart from the 
aforementioned Uri Geller, another extraordinarily 
gifted individual was Nina Kulagina from Russia, 
who could move macroscopic objects while 
using nothing but concentration of the will. 
The phenomenon of psychokinesis in particular 
indicates that the influence of the consciousness 
(spirit) on matter  be grossly underestimated.

Some people are able to “spiritually” imprint 
their thoughts or ideas on a photographic film, 
creating a sort of “mental photo”.

Grof and Bennet (1999) claim that in altered 
states of consciousness it is possible to see or 
experience various energy fields that might serve 
as a link between the consciousness and the 
material world. Although described in the mystical 
traditions of the East, these energy fields have 
not been objectively verified by Western science. 
They include “auras”,82 “subtle bodies”, acupuncture 
meridians,83 “nadis”, “chakras”,84 etc.

For a thousand years, India witnessed the 
development of an elaborate system of mental 
and physical techniques designed to achieve 
the highest form of consciousness – yoga. Yogis 
can control various body functions that normally 
proceed in the body without any conscious effort. 
They can adjust the contractions of their intestines 
or decrease the heartbeat and breathing until they 
appear dead. Basically these are extreme forms of 
self-control (for more details see the Infobox).

Nostradamus believed the future was not 
inevitably set but could be altered through 
far-sighted actions.

Poltergeist is a powerful (paranormal) 
force previously unknown to us, released 
somehow by the mental state of someone 
going through a severe emotional crisis. 

For a thousand years, India witnessed 
the development of an elaborate system 
of mental and physical techniques 
designed to achieve the highest form of 
consciousness – yoga. 

(Nostradamus). Starting in 1555 he published a 
total of 942 prophecies that reach as far as the 
year 3797. His style of writing (considerably vague) 
makes the interpretation of his prophecies more 
difficult; while some of his predictions are clearly 
erroneous (they failed to materialize). What is 
important is that Nostradamus believed the future 
was not inevitably set but could be altered through 
far-sighted actions (Hogue, 2003).
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79 Divination from a crystal ball or, rather, staring fixedly into a reflective surface (crystal, polished metal, etc.) is probably the most frequent technique. It involves a 
self-induced trance that promotes visions embracing an extrasensory perception experience. Known since ancient times, the method was used by the Egyptians, 
Arabs, Jews, Greeks, Romans, Persians, Africans, Native Americans, and Australian aborigines. 

80 I remember a television series with the famous scientist and sci-fi writer Arthur C. Clark about mysterious phenomena. One episode was dedicated to walking on 
fire. Although there is a quite natural explanation to this phenomenon, at the end of the documentary Clark says: “You want to know if I’d like to try it myself? No 
way!” I personally could not agree more.

81 Grof and Bennet (1999) notice an interesting aspect: “The researchers were able to arrange experimental situations, wherein they could observe the objects 
moving. However, at no time were they able to see the objects at the exact moment they were falling; they fell either immediately before they intended to watch 
or immediately after they had been doing so. One can speculate from this that the same consciousness source that moved the objects was also aware of the 
intentions of the observers; anticipating their actions in ways that were quite extraordinary”.

82 The Kirlian photographs continue to raise controversy even today. In 1939, a Russian electrician Semyon Davidov Kirlian supposedly found a way to photograph 
aura. Kirlian’s photographs reveal the corona discharge surrounding the majority of animate organisms. Some people consider it the depiction of aura (Curcio, 
1992).

83 Acupuncture is a 5,000 year old healing method. It is based on the theory of a vital energy called “qi”, which means air or breath. Continuous circulation of this vital 
force is believed to ensure the human body is healthy. There are 2,000 points identified in the human skin, through which Chinese healers eliminate pain and treat 
diseases. Acupuncture was introduced to the West about 300 years ago by Jesuit missionaries. It was not until the 1970s that there was a steeper rise in interest. 
Today, acupuncture in the West treats above all drug addiction, anxiety, and depression.

84 One of the most elaborate Eastern systems describing subtle energies is the concept of Serpent Power, or Kundalini. Based on the Hindu and Buddhist Tantric 
traditions, Kundalini is understood as the creative energy of the Universe. According to this faith, the energy ordinarily lies in a dormant state at the base of the 
human spine. When awakened, it rises in the form of active energy, or Shakti, up through conduits in the person’s subtle body (nadis). Along the way, it opens 
up and activates the psychic centers (chakras) of the body, of which there are seven, located from the base of the spine to the crown of the head. There are often 
powerful sensations of heat and energy that seem to travel up the spine. The person may experience intense emotions, tremors, spasms, violent shaking, complex 
twisting movements, and a wide spectrum of transpersonal phenomena (Grof and Bennet, 1999).

infobox: the curious world of Yoga
Yoga probably originated in the Indus Valley about 5,000 years ago. The oldest mention of yoga can be found in the 
Vedas, the first religious Hindu texts, dating approximately from 1,500 to 2,000 BC.The Upanishads, which were 
composed from 800 to 500 BC, elaborate on the Vedas and contain a deeper insight into the theory and practice of 
classical yoga. Yoga means “to unite” and over the centuries it evolved into several branches. One of the basic forms 
and decidedly the most famous, Hatha Yoga, describing how to use the power of the mind to control the body, is 
widely liked in the West. Other forms include Karma Yoga, which teaches selfless behavior, Jnana Yoga that uses the 
intellect to reject subjection to the material world, Bhakti Yoga that focuses on devotion and love, Kundalini Yoga 
that attempts to acquire universal energy, and Tantra Yoga that aims at transforming and elevating sexual energy. 

Raja Yoga is considered the most important of all the branches. It highlights the cultivation of the mind using 
concentration and meditation, which include eight levels of goal achieving. On the first two levels, “Yama” and 
“Niyama”, the student learns the strict rules of selflessness, purity, and moral conduct. Physical positions at the next 
level, “Asana”, teach control of the mind through the body. At the fourth level, yoga students are introduced to the 
Pranayama breathing exercises to be able to control “Prana” – the life-sustaining energy. The fifth level, “Pratyahara”, 
develops self-observation and resistance to distraction. The sixth, “Dharana”, represents absolute concentration on 
one idea or object. At the seventh level, “Dhyana”, the student performs meditation and prepares for a higher form 
of awareness. One of the paths to attain this is repeating a mantra – mystic words. Mantra vibrations are believed 
to activate the seven chakras, vortices of spiritual energy, which are located alongside the spine and influence the 
parts of the neural system. One chakra at the base of the spine is the centre of subtle energy called Kundalini. Once 
aroused through meditation, Kundalini uncoils and proceeds through the other chakras until it reaches the Sahasrana 
chakra at the crown of the head. In this last stage, called “Samadhi”, individual consciousness dissolves and the yoga 
student learns – as Master Svami Vivekananda put it – that “the mind itself reaches a higher state of existence, beyond 
reason, a superconscious state. ... There is no feeling of I, and the soul desires nothing, it is free from restlessness, 
from matter, from the body”. 

Those who reach the Samadhi level usually dedicate their lives to sharing their spiritual experience. Sri 
Ramakrishna (1836–1886) was one of the first Masters to have attracted attention in the West. Sri Aurobindo 
(1872–1950) laid the foundations of the strongest bridge between the Hindu tradition and Western philosophy and 
science. He developed a synthesis of the main yoga branches, known as integral yoga.

Yoga can have an outstanding influence on strengthening the will and concentration and may also help heal 
physical diseases. Yoga, with its healing, spiritual importance, and meditation, recorded a surge of interest in the 
West especially in the 1960s.

Some people believe that yoga exercise can increase psychic skills, or Siddhi, allowing very advanced yogis to 
practise phenomena that are hard to understand, such as levitation, telepathy, clairvoyance, and others. However, 
yogi wise men claim that these are but marginal phenomena that can even bar the final goal – inner harmony and 
enlightenment.

Rational inhabitants of Western civilization nevertheless desire to know and explore these “supranatural” 
phenomena, which could trigger their interest in the “non-marginal” and substantial phenomena in yoga, such as 
inner harmony and enlightenment.

Some yogis are capable of exceptional control over their physiological functions, which are normally governed 
by the autonomous nervous system. They are supposedly able to stop arterial and venous bleeding, cease (or rather 
radically slow down) their heartbeat, live for a very long time without food and even with no oxygen for a certain 
time. They can meditate for prolonged periods of time, sitting naked on ice or snow. Some yogis can induce surprising 
changes in temperature within a short time. They can sit on the snow and emit enough body heat to dry the wet 
sheets they are wrapped in.

Under laboratory conditions, Yogi Swami Rama could change his body temperature by roughly six degrees of 
Celsius within a few minutes when measured with two thermistors attached to the inner and outer side of his palm. 

Some yogis are capable of exceptional 
control over their physiological functions, 
which are normally governed by the 
autonomous nervous system.
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He demonstrated the ability to slow down his heart rate from 93 beats per minute to a little over sixty beats within a 
few seconds. During one test he stopped his heart pumping blood for 16 seconds by producing an atrial flutter at an 
average 306 beats per minute. After the test his heartbeat returned to normal.

Using the strength of will, Swami Rama was able to move the needle of a device resembling a compass, placed 
dozens of centimeters away from him.

Other assertions concerning the incredible abilities of some yogis pose a direct challenge to traditional science. 
Among others, these are the alleged ability to materialize and dematerialize various objects including their own 
bodies, using the will to project themselves into distant places, appearing at two locations at the same instant of time 
(bilocation), and levitation. Research has yet to either verify or disprove the existence of these seemingly impossible 
phenomena. However, thanks to the discoveries made in quantum physics about the relationship between the 
consciousness and matter, the above phenomena no longer appear as absurd as they used to. (Reader´s Digest, 
1998, and Grof and Bennet, 1999).

Fakirs, too, employ meditation and mental 
discipline to slow down and mentally control 
physical functions – temperature, blood pressure, 
heartbeat, and breathing. The result is a trance-
resembling state in which no pain is felt.

The remarkable phenomena accompanying 
yogis’ activities are also present in other cultures 
and geographical regions. In Euro-American 
civilization, Christianity is the traditional and 
most widespread religion. Religious and 
mystical literature mentions many extraordinary 
phenomena, of which some are inexplicable 
and supranatural to such an extent that we can 
rightfully call them miracles.

When in the presence of saints and spiritual 
teachers, people have often described their 
physical bodies seeming to be endowed with an 
astonishing radiance.85

Many Christian mystics had fascinating bleeding 
wounds (stigmata). They correspond to Christ’s 
crucifixion, appearing in the hands and feet; 
some cases report visible wounds in the side from 
a lance and small wounds to the forehead, where 
Jesus Christ wore the crown of thorns. The first 
recorded stigmatic was St Francis of Assisi. Since 
then, the crucifixion marks have appeared in more 
than three hundred people. Some stigmatics bleed 
incessantly while in others the wounds manifest 
themselves only sometimes, frequently when in 
trance.

Skeptics hold that stigmata are psychosomatic, 
induced by mental processes affecting the body, 
and demonstrate the influence the human psyche 
has over the circulatory processes in the skin. 
However, when scientists attempted to simulate 
stigmata in hypnotized people with the help of 
suggestion, all they achieved were reddish spots 
on the skin (Reader´s Digest, 1998).

In 1918 stigmata developed in an Italian monk 
called Padre Pio, who had a vision of Jesus Christ 
during the celebrations of St Francis of Assisi’s 
stigmatization. The wounds renewed every week 
until Padre Pio’s death in 1968.86

Dr. Luigi Romanelli, chief physician of the City 
Hospital of Barletta, Italy, examined the wounds 
and observed they did not resemble anything he 
could explain.

A German nun Anne Catherine Emmerich also 
had extraordinary powers (or rather exceptional 
gifts). When in an altered state of consciousness 
(religious ecstasy) she was supposedly capable of 
travelling back in time, observing Christ’s life and 
learning about details not given in the Gospels. In 
addition, Emmerich had stigmata and for ten years 
prior to her death (1824) she was believed to live 
solely on water and the host, not taking any other 
food.

Furthermore, Christian literature includes the 
phenomena of bilocation and levitation. It is 
reported that between the years 1620 and 1631, a 
Spanish Franciscan nun María Coronel de Ágreda 
(1602–1665) appeared not less than 500 times in 
North and South America despite the fact that she 
never left her convent in Ágreda, Spain. She was 
also capable of levitation.

In the 1620s, a missionary Alfonso de Benavides 
discovered a strong Christian cult among some of 
the Native Americans living in present-day New 
Mexico (USA). The locals told him that a “lady in 
blue”, who appeared in the daylight and vanished 
with the arrival of night, had instructed them in 
the faith. Later on Alfonso de Benavides met with 
María Coronel de Ágreda in person and established 
she could tell him a lot about the area where he 
had operated. She even knew the local names of 
the people and places.87

Other saints mastered bilocation, e.g. Anthony 
of Padua (1195–1231) or Martin de Porres (1579–
1639).

Joseph of Cupertino (died in 1663 and canonized 
in 1767)88 is believed to have performed over 
70 levitations. From his youth, he was prone to 
ecstatic states. In Rome he allegedly flew into the 
air directly before the astonished Pope Urban VIII. 

There are more than 200 accounts of Christian 
mystics who levitated in a religious trance.

Saint Teresa of Ávila from the 16th century is 
believed to have frequently floated above ground 
for up to 30 minutes. Although said to be terrified 
of levitation, she could not prevent it.

Instances of levitation have been recorded 
around the entire world for more than two 
thousand years. Modern people, assuming the 
stance of a doubting Thomas, see a problem in the 

Religious and mystical literature mentions 
many extraordinary phenomena, of which 
some are inexplicable and supranatural to 
such an extent that we can rightfully call 
them miracles.
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fact that there is no high quality photograph of a 
levitating person. Many skeptics therefore explain 
this phenomenon as hallucination, hypnosis, or an 
outright fraud (Reader´s Digest, 1998, and Eysenck 
and Sargent, 1994).

Miracles are beyond the limits of fantasy and 
definitely within the realm of faith. They contradict 
laws of nature, are supernatural, and we may or 
may not believe in their existence. The New 
Testament describes many of Christ’s miracles 
he performed to demonstrate his supernatural 
power, to support his claim of being the Son of 
God. Skeptics can naturally doubt the credibility 
of the Gospels as well as the historical character 
of Jesus Christ. This brings us back to the realm of 
faith, not evidence.

The situation is similar with all the other miracles 
performed first by apostles and then by many 
other people over the course of two millennia.89

There are three apparitions of the Virgin Mary 
accompanied by a host of miracles, especially 
miraculous (that modern medicine fails to explain) 
healings, which are very famous nowadays: the 
apparitions at Lourdes (France), Fatima (Portugal), 
and Medjugorje (formerly Yugoslavia, now Bosnia 
and Herzegovina). In these cases the visionaries 
were children, while the other people present at 
the time of the apparition could see nothing.

In Lourdes the simple shepherdess Bernadetta 
Soubirous had a total of eighteen visions, with the 
first one taking place in 1846. Within the next 150 
years, the Catholic Church officially recognized 58 
miraculous healings.

In Fatima, three children had a vision, seeing a 
“bright white” female figure who communicated 
several messages to them. The Catholic Church 
disclosed the last part of the message to the public 
only recently. It did not contain any “shocking 
revelation” concerning the future, as some had 
hoped.

In Medjugorje six children had visions that 
commenced in 1981. Some of them contained a 
warning against the war that broke out in former 
Yugoslavia in the 1990s.

Faith is not conditioned by miracles. On the 
contrary, it is said that those who demand that 
miracles confirm their faith have little faith. It is 
possible that in the future some of the miracles 
will be explained naturally, with altered states 
of consciousness and extrasensory perception 
playing a major part. Other miracles will likely 
remain closed to natural explanations forever (e.g. 
Christ’s resurrection of Lazarus four days after the 
latter’s death).90

One passage from the New Testament is of 
utmost interest in this context – when Jesus Christ 
arrives in his own country and is unable to perform 
miracles here due to the lack of faith on the part of 
the local inhabitants:

And when the Sabbath day had come, He began 
to teach in the synagogue. And many hearing Him 
were astonished, saying, “From whence hath this 
man these things? And what wisdom is this which 
is given unto him, that even such mighty works are 
wrought by his hands? Is not this the carpenter, the 
son of Mary, the brother of James and Joseph, and 
of Judas and Simon? And are not his sisters here with 
us?” And they were offended at Him. But Jesus said 
unto them, “A prophet is not without honor, save in 
his own country, and among his own kin, and in his 
own house.” And He could do no mighty works there, 
except that He laid His hands upon a few sick folk, 
and healed them. (Mark 6, 2-5)

From the perspective of a believer it is a strong 
message because Jesus was the Son of God and 
yet the lack of faith (trust) among his fellow people 
prevented him from performing miracles.91 This 
could serve as an explanation why even common 
people, though with paranormal abilities, often 
fail during experiments. They do not necessarily 
have to be cheats; they might simply be under 
the strong influence of the consciousness (trust or 
mistrust) of the people around, which affects the 
outcome of the experiment. In quantum physics, 
too, we can see that subatomic particles influence 
one another and are influenced by the observer.

Perhaps the next breakthrough into a new 
development stage of humankind could centre on 
consciousness. The American psychologist William 

85 Folk pictures usually show saints with a halo around their heads.
86 In addition, Padre Pio was capable of bilocation and experienced the “fire of love” (incendium amoris), intense bodily heat. Physicians taking his temperature 

would sometimes measure 44 °C and more.
87 In relation to the spread of Christianity in America among the aboriginal inhabitants (Native Americans) we should mention another mystery, or a miracle as 

viewed by the Catholic Church. The pilgrimage to Our Lady of Guadalupe is widely celebrated in Mexico and other Central American countries. The pilgrimage site 
is about 30 km north of Mexico City. In the 16th century, the Virgin Mary materialized here to a simple indigenous peasant Juan Diego. The local priest felt very 
skeptical about the news and told Juan he would take the message seriously if he brought him a rose in bloom. In the middle of winter this was an impossible 
task, and yet Juan Diego brought roses the next day, claiming he found them blooming at the site of the apparition. What is more, he had an image of the Mother 
of God imprinted on his poncho. This miracle presumably played a key part in the aboriginal inhabitants’ adoption of Christianity.

88 He became the patron saint of air travelers, pilots, and astronauts.
89 Canonization requires a miracle. Apart from meeting other conditions, a miracle attributed to the person must take place for the person to be declared a saint.
90 Most frequently, the New Testament miracles involve healing. The Gospels depict over 20 cases of curing an individual. Jesus Christ passed on his gift of healing to 

12 apostles and 70 disciples. The Church considers the ability of miraculous healing a gift of the Holy Spirit.
91 In contrast, the faith (trust) expressed in the prayers of common people can produce measurable results even in the material world. Ervin Laszlo (2006) mentions 

the following interesting attempt at an experimental measurement of the effectiveness of prayer: “Believers have known prayer is effective for thousands of 
years. However, a cardiologist Randolph Byrd deserves credit for documenting it during a controlled experiment. He formed a group of experimenters made up of 
ordinary people whose only common characteristic was a habit of regular prayer in Catholic or Protestant congregations around the country. The selected people 
were asked to pray for the recovery of a group of 192 patients; another set of 210 patients, for whom no one prayed in the experiment, made up the control group. 
Each patient had between five and seven people praying for him or her. The prayed-for group was five times less likely than the control group to require antibiotics 
(three compared to sixteen patients); it was three times less likely to develop pulmonary edema (six versus eighteen patients); none in the prayed-for group 
required endotracheal intubation (while twelve patients in the control group did); and fewer patients died in the former than in the latter group (though this 
particular result was statistically not significant)”.

In 1918 stigmata developed in an Italian 
monk called Padre Pio, who had an vision 
of Jesus Christ during the celebrations of 
St Francis of Assisi’s stigmatization. Dr. 
Luigi Romanelli, chief physician of the 
City Hospital of Barletta, Italy, examined 
the wounds and observed they did not 
resemble anything he could explain.
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James once noted: “Out of my experience…one 
fixed conclusion dogmatically emerges…that we 
with our lives are like islands in the sea, or like 
trees in the forest. The maple and the pine may 
whisper to each other with their leaves. But the 
trees also commingle their roots in the darkness 
underground, and the islands also hang together 
through the ocean’s bottom. Just so there is a 
continuum of cosmic consciousness, against which 
our individuality builds but accidental fences, and 
into which our several minds plunge as into a 
mother-sea or reservoir”. 

Erwin Schrödinger made a similar observation: 
“In all the world there is no kind of framework 
within which we can find consciousness in the 
plural; this is simply something we construct 
because of the spatio-temporal plurality of 
individuals, but it is a false construction. The self-
consciousness[es] of the individual members are 

God left room for doubt so that faith would 
not lose the dignity of a free act and brave 
step into the realm of Mystery.

Tomáš Halík

Photo 132: Lourdes (France)

Photo 133: Medjugorje (Bosnia and 
Herzegovina) (source: the author)

numerically identical both with [one an]other and 
with that Self which they may be said to form at a 
higher level” (Laszlo, 2006).

David Bohm concurs: “Deep down the 
consciousness of mankind is one. This is a virtual 
certainty because even in a vacuum matter is 
one; and if we don’t see this, it’s because we are 
blinding ourselves to it”92 (Laszlo, 2006).

Thus objects in the real world (the universe) are 
not isolated from one another. They are connected 
by energy flows as well as information flows. 

Stanislav Grof and Hal Zina Bennet (1999) 
introduced an interesting hypothesis:  We can liken 
Jung’s collective unconscious to a transmitter that 
constantly broadcasts information, as the radio 
and television broadcast programs. Potentially we 
can “switch channels”, that is shift from the station 
of everyday life (to which we are normally tuned) 
to a vast number of other stations, while crossing 
the boundaries of time and space.

Most of us are incapable of “switching” into 
altered states of consciousness and extrasensory 
perception in everyday life. On the other hand, 
many of us may recall certain flashes of mystical 
insight, or perhaps intuition, which triggered 
remarkable results and influenced our life.

According to Grof and Bennett (1999), these 
“flashes” fall into three categories:
1. In the most superficial form of creative 

inspiration, the person battles for months 
or years with a difficult problem, unable to 
find an answer, and then suddenly in a single 
flash, the person finds the solution. The often 
quoted example is the case of Friedrich August 
von Kekule, who had a sudden vision of the 
chemical formula for benzene, which gave 
birth to modern organic chemistry.93 Similarly, 
the Russian chemist Dmitri Mendeleev had a 
vision of his famous periodic table of elements 
according to their atomic weight.

2. In a more advanced form of creative inspiration, 
a new idea may emerge long before its time 
has come (years or centuries before the 
development of a scientific basis). Examples 
of this are the atomic theory of Leucippus 
and Democritus, formulated in Antiquity, or, 
after centuries of domination by Newtonian 
mechanics, the scientific understanding of 
time, space, and matter has merged with 
visions of the universe described in Eastern 
religious texts that are thousands of years old.94

3. The best form of inspiration is the Promethean 
impulse. This occurs when the scientist, 
inventor, artist, philosopher, or spiritual 
visionary has a sudden revelation during which 
they visualize an entire product in a completed 
form. In this context, we frequently refer to 
such extraordinary achievements as “Divine 
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Inspiration” or a “gift from God”. An example 
is Nicola Tesla’s construction of the first fully 
functioning alternating current generator 
whose complete design appeared to him in a 
vision. The eighteenth-century mathematician 
and astronomer Karl Friedrich Gauss stated his 
scientific and mathematical insights came to 
him with the speed of a lightning bolt – by 
“God’s grace”.  Albert Einstein claimed that the 
theory of relativity also resulted from a sudden 
inspiration.

The Promethean inspiration is particularly 
common in the arts and religion. The English 
poet William Blake said of his poem “Milton” that 
he wrote this poem from immediate inspiration, 
twelve or sometimes twenty or thirty lines at a 
time, without premeditation.

Wolfgang Amadeus Mozart claimed that 
he often found his symphonies complete and 
finished in his head. Johannes Brahms described 
his creative process as follows: “Straightaway the 
ideas flow in upon me, directly from God, and not 
only do I see distinct themes in my mind’s eye, but 
they are clothed in the right forms, harmonies, and 
orchestration”. The last example from the arts – 
Giacomo Puccini described the process of writing 
the opera Madame Butterfly as follows: “The music 
of this opera was dictated to me by God; I was 
merely instrumental, in putting it on paper and 
communicating it to the public”.

In terms of religion, billions of people professing 
a monotheistic creed (Judaism, Christianity, or 
Islam) believe that the fates of nations have been 
profoundly affected by divine illuminations (e.g. 
Moses on Mount Sinai, Jesus in the desert, Paul 
on the road to Damascus, or Mohammed during 
his visionary night journey). The revelation 
(enlightenment) that came upon Buddha while 
meditating under the sacred Bo tree forms the 
cornerstone of Buddhist faith. The sacred texts of 
major religions (the Vedas, the Torah, the Bible, the 
Koran) were (as their devotees believe) inspired 
by transcripts communicated to their authors in 
extraordinary states of consciousness.

As traditional Western science offers no 
explanation for these three categories of “flashes” 
of creative inspiration, it continues to ignore it. It 
is a pity and moreover, Western science thus in a 
sense disavows itself, for its very foundations were 
“revealed” through this creative flash, in a dream. 
Grof and Bennet (1999) write: “The paradox is that 
René Descartes’ “Discourse on Method”, the book 
that reformed the entire structure of Western 

Photo 134: Fatima (Portugal) 
(source: the author)

92 Henry Stapp went even further in 2001, attempting to integrate consciousness into modern physics: “The new physics presents prima facie evidence that our 
human thoughts are linked to nature by nonlocal connections: what a person chooses to do in one region seems immediately to affect what is true elsewhere in 
the universe. This nonlocal aspect can be understood by conceiving the universe to be not a collection of tiny bits of matter, but rather a growing compendium of 
‘bits of information’ (Laszlo, 2006).

93 It happened while half asleep, he was gazing into glowing coal in the fireplace.
94 The convergence of modern Western science and Eastern philosophy has been studied by Fritjof Capra, namely in his book “The Tao of Physics” (2003).

knowledge and that provided the foundations 
for modern science, came to its author in three 
visionary dreams and a dream within a dream, 
which provided the key for interpreting the larger 
dream. What an irony it is that the entire edifice 
of rational, reductionist, positivist science, which 
today rejects “subjective knowledge” was originally 
inspired by a revelation in a non-ordinary state of 
consciousness!”

The goal of this entire chapter was to show 
that consciousness and its anticipated enormous 
possibilities could form a gateway (or one 
of the gateways) to a further evolutionary, 
not catastrophic or chaotic, development of 
humankind in the 21st century. This realm has 
been largely shrouded in mystery so far but that 
does not mean that we should cease researching 
it, let alone ignore it. Occurrences of animal 
rain - frogs (in 1683 in the vicinity of Norfolk, 
England), fish (1698 in the Andes, South America) 
or jellyfish (1894 in the town of Bath, England) 
have been reported throughout history (Reader´s 
Digest, 1998). It would be only logical to think 
there is a sea in the skies, or we could consider 
the phenomenon an unspecified warning from 
God or we can ignore the phenomenon and label 
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it a hallucination or trick. Only much later did it 
transpire that big columns of air (tornadoes) can 
exhaust smaller ponds or other water reservoirs, 
lift their contents high in the air, and release them 
again elsewhere.

Epileptics were once believed to be possessed 
by the Devil.  Paracelsus, in many respects the 
founder of modern medicine95, nevertheless 
insisted these people be treated as patients. As he 

Photo 135: The tree where, as the legend 
goes, Buddha achieved enlightenment (India) 
(source: the author)

Photo 136: Moses’ Mount Sinai. According to 
the legend Moses met God here to receive the 
Ten Commandments (source: the author) 

would not accept any of the extremes (explaining 
it as demonic possession, trivializing or ignoring 
the problem), many people suffering from epilepsy 
were spared a terrible fate.

7.2.2 Unidentified 
Flying objects
Phenomena bordering reality and fiction do 
not necessarily involve only altered states of 
consciousness and extrasensory perception. As 
we have mentioned before, it is quite rational 
to assume there is life elsewhere in the universe 
despite the fact there is no proof to support this 
speculation. Were we to encounter an advanced 
extraterrestrial civilization, the impact on our 
further development would be fundamental. What 
if we do not discover it, what if the beings of this 
other civilization have already discovered us? Now 
we may be deviating from reality to fiction but the 
possibility cannot be simply ruled out.

Everyone has heard of the UFO phenomenon 
and what comes to mind for most people is an 
image of “Martians” in flying saucers, but it is more 
complicated than that. UFO stands for unidentified 
flying object, and they definitely exist. In 2007, the 
French government space agency published data 
concerning UFO monitoring in France. There are 
more than 3,000 documents covering a total of 
100,000 pages. A similar documentation has been 
accumulated in Great Britain, the USA, and most 
probably also in Russia and other countries.
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95 Paracelsus was born in Switzerland in 1493. After studying at several universities he began travelling around Europe, healing people. He believed in an instinct for 
healing and saw it as a gift from God (and Paracelsus undoubtedly possessed this instinct or gift for healing). He was interested in alchemy and the philosopher’s 
stone and, unlike other alchemists, he supposed it was connected to preparing medicine rather than creating gold. This marked the start of the gradual 
transformation of alchemy into chemistry.

In modern times, the pilot Kenneth Arnold was 
the first one to report witnessing an UFO: in 1947 
he spotted from his airplane a formation of nine 
bright “disks” flying at a speed of about 1,900 km 
per hour. In the 1950s, the United States Air Force 
commenced “Project Blue Book”, which terminated 
in 1969. Over 15,000 UFO reports were examined 
but none of the cases provided trustworthy 
evidence of the presence of extraterrestrial beings 
or advanced extraterrestrial technology. However, 
“flying saucers” stir our imagination and fantasy 
even today.

Perhaps the most famous “UFO” case was the 
discovery a farmer W. W. “Mac” Brazel made on 
July 3, 1947, when he found strange metal debris 
scattered around his land near the town of Roswell, 
New Mexico. The United States Air Force identified 
the recovered material as wreckage from a high-
altitude weather balloon. Thirty years later, Major 
Marcel, who had made the very first comment 
on the discovery, stated that the material was 
“nothing made on this Earth” (Reader´s Digest, 
1998).

Historically, the Prophet Ezekiel, who lived in the 
6th century BC, had already had visions of a cloud 
with flashing fire, which is a striking resemblance 
to the modern stories of aliens. In addition, Indian 
texts written in Sanskrit and known as the Vedas 
also mention flying objects called vimanas, which 
are controlled by beings similar to humans and 
equipped with powerful weapons.

In his book “The Sirius Mystery” (1976), Robert 
Temple writes about the ethnic tribe of the Dogon 
people in Mali, Africa, who boast a peculiarly 
detailed knowledge of the Sirius star. The Dogon 
people believe civilization was founded by visitors 
from Sirius.

Books promoting the hypothesis of an 
extraterrestrial visit met with no greater response 
until 1969, the year which marked the publication 

of the English version of Erich von Däniken’s 
“Chariots of the Gods? Unsolved Mysteries of the 
Past”. Däniken speculates that aliens visited the 
Earth a long time ago to connect with humankind 
and pass their knowledge on to them. Both 
scientists and theologians have rejected this idea.

The American astronomer and ufologist Dr. J. 
Allen Hynek (1910–1986) conducted a systematic 
classification of reported UFO cases. Hynek calls 
the simple witnessing of an unidentified flying 
object(s) a close encounter of the first kind. If 
the UFO leaves physical traces of its visit, it is an 
encounter of the second kind. If the UFO visit 
involves foreign beings, it is a close encounter of 
the third kind (many of us will remember the term 
from Steven Spielberg’s film of the same name 
from 1977).

I am therefore of the view that the UFO is a 
phenomenon on the border of reality and fiction, 
worth mentioning because it has the potential to 
affect the future of our civilization. However, there 
is no need to pay too much attention, time, and 
energy to this hypothetical possibility. The Czech 
philosopher Milan Machovec (1998) probably put 
it best in his book “Filozofie tváří v tvář zániku” 
(Philosophy Face to Face with Doom): “The last 
two generations of people have been in a frenzy 
as to whether the universe contains beings and 
their civilization resembling us or not, or, rather, 
whether they may have touched our planet, 
whether we will ever meet them. ... However, it 
seems that in spite of all the staggering difficulties 
of the endeavor, it will be an easier task for the 
people of our planet to find such beings in the 
universe than to rediscover themselves.”

Were we to encounter an advanced 
extraterrestrial civilization, the impact 
on our further development would be 
fundamental. What if we do not discover 
it, what if the beings of this other 
civilization have already discovered us?

The last two generations of people 
have been in a frenzy as to whether 
the universe contains beings and their 
civilization resembling us or not. It 
seems that in spite of all the staggering 
difficulties of the endeavor, it will be an 
easier task for the people of our planet to 
find such beings in the universe than to 
rediscover themselves.
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7.2.3 Lost worlds (Possible civilizations)
culture, which was based in Crete. Around 1,500 
BC Santorini exploded. The volcanic ash covered 
most of the island with a layer up to 30 meters 
thick. Forty years later the volcanic neck collapsed, 
causing giant tidal waves that destroyed every 
living thing on the island.

Atlantis might very well be but a legend, a myth, 
but Troy was once considered a legend and a myth, 
too97, until Heinrich Schliemann discovered it 
during an archeological survey in 1870.

In history much of the well of human knowledge 
has been lost and it does not necessarily involve 
only a knowledge of perished civilizations (whose 
real existence is uncertain). A classic example of 
an irreplaceable loss is the Library of Alexandria, 
the largest and most famous library of Antiquity.  
Under the rule of the Roman Emperor Caesar 
it featured 700,000 manuscripts on papyrus 
scrolls, containing a knowledge of mathematics, 
astronomy, physics, medical history, and others. 
A part of the library burnt down in 47 BC whilst 
in religious riots in 389 AD the whole complex 
was torn down. Soon restored, it functioned until 
643 when it was destroyed once and for all by the 
Arabs upon their conquest of Alexandria.98

The Piri Reis Map is a great mystery that could 
refer to the existence of an ancient and no longer 
existing civilization. Piri Reis was a Turkish admiral 
and owner of the map, which dates to 1513 of the 
Gregorian calendar (equivalent to the Islamic year 
919). It was found in Istanbul in 1929. The map 
shows the accurate position of South America 
and Africa. The map was thus ahead of its time 
by many years. Notes appended to it say that a 
part of the map was based on a map produced by 
Christopher Columbus, but interestingly enough 
the Piri Reis Map also depicts the South American 
mountain range of the Andes, the Falkland Islands, 
and even an outline of the Antarctic coastline as 
it was 10,000 years ago. The rendering of the map 
resembles the work of Alexandrian cartographers 
from the 4th century BC. On the other hand, there 
are major inaccuracies in the map, e.g. a double 
drawing of the Amazon River. 

Although the Piri Reis Map could theoretically 
be a forgery, it has not been established as yet. 
If it is not a counterfeit, as to who could have 
compiled such a map and based on what (or 
whose) calculations remains a mystery.

In 1870 Colonel James Churchward declared 
that a Hindu priest had disclosed to him ancient 
secret tablets, which held that somewhere in 
the Pacific Ocean there had been a continent 
extending from Hawaii as far as Easter Island. It 
was believed to have been destroyed by a volcanic 
eruption accompanied by a series of earthquakes 
and tidal waves 12,000 years ago.99 The remains of 
the continent are scattered as islands all over the 
Pacific Ocean (Reader´s Digest, 1998).

Most Pacific cultures feature legends of a lost 
continent. Some islands in the Pacific Ocean 
have been sinking very slowly for centuries. The 
aboriginal inhabitants of the Island of Hawaii 

Photo 137: The Temples of Palenque

Photo 138: The Pyramid of Cheops 
(source: the author) 

Atlantis might very well be but a legend, 
a myth, but Troy was once considered a 
legend and a myth, too, until Heinrich 
Schliemann discovered it during an 
archeological survey in 1870.

In the past there were many civilizations that 
perished, about which we know and whose skills 
and knowledge represent a valuable source of 
information for us, but do we know about all the 
civilizations that have ever existed? I still remember 
how impressed I was when I visited the former 
great settlement centre of the Mayas in Palenque, 
Mexico. It is incredible how the jungle managed 
to “obliterate” any traces of their activities within 
a few centuries.

Therefore we cannot exclude the fact that one 
day we may discover traces of a highly advanced 
civilization that has been here and whose 
knowledge and wisdom may not yet be lost 
entirely, waiting to be rediscovered.

The most famous hypothetical “lost civilization” 
is the mythological Atlantis. According to the 
Greek philosopher Plato, Atlantis was a large island 
situated beyond the Pillars of Hercules (the Strait 
of Gibraltar) in the Atlantic Ocean. The American 
philosopher Manly Palmer Hall provocatively 
speculated that the Pyramid of Cheops in present 
Egypt was built by people who had survived the 
collapse of Atlantis.96

Alas, apart from Plato there were no other 
mentions of a large island that had sunk into the 
Atlantic Ocean. Plato’s story could have been 
inspired by a substantially smaller volcanic island 
Thera (now Santorini) in the Mediterranean. The 
island blossomed as a trade centre of the Minoan 
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assumed that once an enormous mainland 
connected their islands with New Zealand.

There were a number of civilizations in the world 
that perished but are historically well documented 
(see Arnold Toynbee’s classification in Chapter 2.6). 
We should none the less acknowledge at least the 
hypothetical possibility of an advanced civilization 
or civilizations that disappeared without a trace 
but could one day be rediscovered and their 
legacy found.

Let us now return from the border between 
reality and fiction to reality and to the anticipated 
near future. People may quite possibly become 
cyborgs100 and the fusion of the biological body 
and the brain with a computer may create 
“supermen”, who will basically have all information 
instantly at their disposal.

96 The Pyramid of Cheops is built of 2.3 million stone blocks, with each weighing an average of 2.5 tons. The pyramid spreads over five hectares and is 146 meters 
high. It was erected sometime around 2,600 BC.

97 Troy is a legendary city depicted in Homer’s Iliad. It was located by the sea in northwestern Asia Minor (present-day Turkey).
98 This historic loss should make us contemplate how to conserve our knowledge for the future in case human civilization suffers a period of decline. Electronic data 

storage media cannot conserve information for centuries and are sensitive to scratching. Paper can burn. Stone slabs that were used in Antiquity might be the 
most durable but are bulky. Permanent and safe storage of our information and knowledge is far from being just a trivial problem as it may appear at first sight.

99 Many mythologies all over the world provide a worldwide flood narrative (the Babylonian Epic of Gilgamesh, the legend of Noah’s Ark, and others). However, 
we have not found any geological evidence documenting a worldwide flood. The mythologies may be referring to a flood (or perhaps floods) of a regional scope, 
which was extensive enough to destroy a civilization in a certain part of the world.

100 A combination of the biological body and technology.
101 The human brain also demands a lot of energy. While its mass forms a mere 2% of the body’s mass, it consumes 20% of its energy.

Photo 139: Was Hawaii once part of a vast 
mainland? 
(source: the author)

7.2.4 Potential of the brain, Fusion of the 
brain and computer
In 1999, Ray Kurzweil published a book entitled 
“The Age of Spiritual Machines”, addressing the 
possible emergence of artificial intelligence that 
would surpass the human one in all aspects. “It 
is said that people overestimate what can be 
accomplished in the short term, and underestimate 
the changes that will occur in the long term”, says 
Kurzweil.

In 1999 the most powerful computers were 
about one million times simpler (less efficient) than 
the human brain. In the long term perspective, 
the number of operations the computer is able 
to process doubles every 12 months. If the trend 
continues, standard computers will acquire a 
memory and processing speed comparable to 
that of the human brain sometime around 2020.

The human brain has approximately 100 
billion neurons. Each of them has about 1,000 
connections with the neighboring neurons. 
Thus there are roughly 100 trillion (100x1012) 
connections in the brain. Each connection is 
capable of 200 calculations per second. The brain 
can thus simultaneously perform up to 20 million 
billion calculations per second.101

In 1997 a computer worth US $2,000 was 
capable of two billion calculations per second. 
As the capacity doubles every year, by 2020 
computers will reach a capacity of 20 million 
billion calculations per second, which will equal 
the capacity of the human brain.

The memory capacity of the brain equals 
approximately a million billion bits. In 1998 the 
computer memory (RAM) of a billion bits cost 
approximately US $200. The memory capacity 
doubles on average every 18 months. It means that 
in 2023 there will be a memory of a million billion 
bits available for about US $1,000.

It is therefore rational to anticipate that a 
personal computer worth US $1,000 in 2020 will 
match the speed and capacity of the human brain. 
If the development continued at the same pace 
even after 2020, in 2030 a personal computer 
would have a capacity and processing speed 
equaling the brains of several hundred people. 
In 2048 it would equal the brains of all the USA’s 
inhabitants and in 2060 it would equal 1,000 billion 
human brains. Another giant leap would take place 
if we managed to design quantum computers, 

It is said that people overestimate what 
can be accomplished in the short term, 
and underestimate the changes that will 
occur in the long term.

The brain can simultaneously perform 
up to 20 million billion calculations per 
second.
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which would use the qualities of subatomic 
particles to process information.102

“Technology is the continuation of evolution 
by other means, and is itself an evolutionary 
process”, says Kurzweil. He concludes that the 
next evolutionary stage will comprise a fusion of 
humankind with technology and evolution will 
continue to proceed in an exponential fashion.

At the end of the 21st century it will have been 
a mere 250 years since the invention of the 
simplest computers. By then computers will be 
much more powerful (and quite likely also much 
more intelligent) than the people who developed 
them. According to Ray Kurzweil, our only chance 
is a symbiosis of humans with technology. Above 
all, this will involve implanting computers into the 
human body and brain until they integrate and 
merge fully.

I see one substantial problem with Kurzweil’s 
vision and that is the origin of consciousness. It is 
still a mystery to us how consciousness develops. 
Is it a logical outcome of highly organized matter 
or is it independent of matter? Josef Svoboda 
maintains: “People have found out about the 
formation of the universe, about the evolutionary-
biological origin of themselves, decoded their 
genetic code, and will soon determine their further 
development. Yet we are unable to explain where 
our mind came from and how it works” (Svoboda 
and Nováček, 2002).

There might be a relation between quantum 
mechanics and consciousness because both 
the mind and quantum mechanics are non-
deterministic, unforeseeable realities.103 It is 
therefore perfectly conceivable that one day 
people will construct a quantum computer and 
consciousness will emerge in it. Alas it is equally 
possible that the mystery of the human mind and 
consciousness will never be revealed and we will 
continue to pose a puzzle to ourselves.104

Stephen Wolfram (2002) is of the opinion that 
the entire universe may be running on simple 
“computer programs“. In a comprehensive work 
titled “A New Kind of Science” he argues that the 
evolution of the universe is governed by several 
basic, quite simple instructions that “replayed” 
over and over for billions of years, generating 
increasingly complex structures until humans and 
the present shape of the universe emerged. 

The infinite complexity stemmed from simple 
elementary rules. The universe would be a 
“computer” replaying a program of shocking 
simplicity, which through incessant repetition 
gradually generates the most complex structures. 
In other words, one day everything in the universe 
will be explained with the help of a palm-size 
formula or code. Then basically everyone will 
be able to comprehend the Universe, all that is 
required is to discover the most fundamental 
principles of the Universe functioning (Wolfram, 
2002).

Stephen Wolfram is a distinguished physicist 
who worked at the prestigious California Institute 
of Technology (Caltech) and later at the Institute 
for Advanced Studies in Princeton, where Albert 
Einstein worked two generations before him. 

There are people who believe there is 
nothing after death. They see future as 
darkness. Neither do I know what will 
come. I, however, see future as light. The 
unknown is a vast space filled with hope.

Ivan Medek

There are only two kinds of people in the 
end: those who say to God, ‚Thy will be 
done,‘ and those to whom God says, in the 
end, ‚Thy will be done’.

Clive Staples Lewis

Wolfram’s ambitions are far from petty. He is of 
the view that his “new kind of science” will be as 
groundbreaking for human knowledge as were the 
contributions of Copernicus or Darwin.105

Should it transpire that Wolfram indeed stood on 
the threshold of a revolutionary breakthrough in 
science and discovered how the complex universe 
had gradually and over billions of years developed 
following a few simple rules and principles, we 
could say that everything, including humankind, 
can be defined as information. Information is 
immortal and therefore people, too, could become 
immortal. Will it be possible to “materialize” dead 
people into a new biological body? Or will it not 
be a biological body but some kind of cyborg? Or 
will we come to create a completely different, non-
biological type of human body we could inhabit? 
However, if we need at least a part of our biological 
body (namely the brain, the seat of consciousness), 
we will always age for every biological organ 
gradually grows old.

Now we can only speculate which path future 
evolution will take. Whether the biological, as 
it has been so far, or one combining biology 
and technology, or whether we become mere 
information beings in our essence (Svoboda and 
Nováček, 2002).

The technological possibilities may trigger 
an evolutionary “split” of the species Homo 
sapiens sapiens. The symbiosis of a human brain 
and an immensely powerful computer could 
create a “superhuman”, who would be capable 
of processing all the information in the world 
within a split second and of  the instant and 
rational evaluation of all the options when making 
a decision. This type of human being would 
sooner or later become “immortal” (if we became 
information beings) or would live for a very long 
time because it could technologically repair and 
improve its biological body almost to infinity.

I have a feeling that not everyone would be 
attracted by this vision of the human future (and 
neither would I). Some people would probably 
prefer to remain on the “primitive”, biological level, 
even if their possibilities and skills were much 
more limited and they would die at the age of 80 
to 120. Speaking for myself, my decision would be 
based on the fact that I believe life does not end 
with earthly death and that one’s consciousness 
(personality) will not cease to exist. Quite the 
opposite, if we are but pilgrims and temporary 
guests on Earth, we have a hope that our story will 
continue in another dimension and quality. Michel 
Quist (1991) argues that “heaven is the eternal 
ability of self-improvement“. I would not like to 
lose this hope, even at the cost of the uncertainty 
that this hope may be vain and human life may 
terminate in earthly death.

If we were able to arrange immortality, I am not 
sure whether we are not building a hell on Earth. 
Based on the experience from the entire human 
history we could say that people can be good 
and evil, become “angels” or “demons”. Now let us 
imagine that instead of three different generations 
(children, parents, and grandparents) there 
would be dozens and hundreds of generations 

Technology is the continuation of 
evolution by other means, and is itself an 
evolutionary process.

It is still a mystery to us how consciousness 
develops. Is it a logical outcome of highly 
organized matter or is it independent of 
matter?
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living on Earth next to one another, with all their 
imperfections, basically forever.

If a child could decide before it was born, 
it might not want to come out of the safe 
mother’s womb through the dark tunnel into the 
uncertainty of an unknown world. However, if it 
did not set out on this journey into the unknown, 
it would kill its mother and itself, too. Similarly, I 
believe it is our lot and responsibility to resolve 
at the right time to start another journey into the 

No one knows whether death may not be 
the greatest blessing for a man, men fear 
it as if they knew that it is the greatest 
of evils. 

Platon

102 Today’s computer chips are flat. Why not use the third dimension and design three-dimensional chips? It would be feasible if superconducting materials, which do 
not generate heat, were used. The computing power would increase by a factor of many millions. 

103 Some scientists nevertheless believe that not even humans are free but are predetermined, “programmed”, instead. In their opinion, free will is but an illusion, self-
delusion. When hungry we are compelled to eat, when sexually aroused, we try to satiate the desire, when feeling alone, we seek company. Similarly, our behavior 
is supposedly governed mainly by our compulsions and instincts. Richard Dawkins (2003) introduced the provocative theory of the selfish gene. According to this 
theory, complex organisms only serve to reproduce genes. Dawkins thus denies altruism. When for example you sacrifice your life for your relatives, you help the 
survival and reproduction of related genes, even if it means your death. Ultimately it is selfish behavior and therefore Dawkins uses the concept of the selfish gene 
(Svoboda and Nováček, 2002).This is none the less a crude simplification – anything which is good in human beings could be questioned in this fashion. As an 
extreme example, Mother Teresa of Calcutta could be accused of selfishness.

104 The computer can be programmed to select from several options,but human beings are those who should determine which option serves for what. We can teach 
the computer to excel in chess. It can perform a vast amount of combinations with astonishing speed but it needs to have an objective programmed – to mate the 
adversary. Unless the objective is programmed, the computer is clueless. We can teach the computer that when losing it should moan or curse to show “emotions”. 
These are not real emotions but a pre-programmed response to a certain condition (Svoboda and Nováček, 2002).

105 Wolfram’s reasoning may be following a path similar to Einstein’s, who strove to find a “unified field theory” that would explain the universe with the help of a few 
elegant, relatively simple mathematical equations. 

unknown – step beyond the threshold of death 
with hope, like generations of our ancestors did. 
Sustainable development does not and should 
not aim at prolonging earthly human life infinitely.

A fusion of people with computers is possible 
and useful, but how far should it go? We are about 
to search for the answers to questions that are not 
easy at all, and there is probably no unambiguous 
answer to what is good and what is bad.
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8. The lust for life1, the will to 
meaning, the desire for the absolute

extensive work mapping historical development 
and its driving forces is the ten-volume publication 
“A Study of History” by Arnold J. Toynbee. Other 
famous books attempting to provide an “overall 
picture” of the development of civilization include 
“A History of Civilizations” by Fernand Braudel 
(1995) or “Civilizations” by Felipe Fernández-
Armesto (2002).

All these truly monumental works guide us to 
the question “where are we going?” Carroll Quigley 
(1997) attempted to capture the rhythm of the 
individual civilizations in seven stages:
1. Mixture;
2. Gestation;
3. Expansion;
4. Age of conflicts;
5. Universal empire;
6. Decay;
7. Invasion.
Duane Elgin characterizes the dynamics of 
civilizations with four phases (see Chapter 2.6). 
In history, civilizations have come and gone. The 
question remains whether the current Western 
(Euro-American) civilization will find a new impulse 
or enter the phase of decay, making way for other, 
demographically or economically more vigorous 
(aggressive) civilizations. 

Religious thinkers, prophets, and mystics have 
also striven (in the words of Jaroslav Krejčí) to 
capture the “currents of history”. The biblical book 
of prophesy that has not been “decoded” yet is 
the Book of Daniel, while the Book of Revelation 
is even more confusing.

St Augustine, a great Christian thinker, divided 
history into seven successive periods:
1. from the Creation to Noah;
2. from Noah to Abraham;
3. from Abraham to Moses;
4. from Moses to Daniel;
5. from Daniel to the Babylonian captivity;
6. from the Babylonian captivity to Christ;
7. from Christ to the “seventh day” (the seventh 

period), which will have no evening and night 
but will turn into the eighth day, Sunday.

An Italian monk living in the 12th century, Joachim 
of Fiore, experienced three moments of mystic 
enlightenment that inspired him to interpret 
history as the work of the Holy Trinity. He arrived 
at the conclusion that the history of humankind is 
divided into three different ages, each having 42 
generations.

The first age, from the beginning of the world 
to Christ, is the Age of the Father, characterized 
by the rule of law (the Ten Commandments and 
other Divine directives). The second age, from 
Jesus Christ to 1260, is the Age of the Son, and is 
characterized by grace. The third age will be the 
Age of the Holy Spirit, characterized by love and 
total freedom.5

Joachim of Fiore died in 1203 but his ideas lived 
on long after his death, despite the fact that in 

We have lived on Earth for a long time, 
toiling away with trifling affairs. When 
will the plan and meaning emerge out of 
it? We have been unable to spot it during 
our short and shallow existence. But is the 
outline of the human being finally visible 
from above the ground?

Ludvík Vaculík

If we are to ponder the concept of sustainable 
development thoroughly and honestly, we cannot 
avoid the elementary questions accompanying the 
pilgrimage of human life. Who are we? Where do 
we come from? Where are we going?

This is not the border between science and 
fantasy nor the border between science and 
fiction but the border between science and 
religion. The importance of the above questions 
is proven by the fact that, at a later stage of life, 
many outstanding mathematicians, physicists, 
and other scientists have turned (in the Christian 
and Jewish environment) to Bible study. Having 
studied “how” the world functions they arrived at 
the more significant question as to “who” created 
it and with what intention.

These may be the first signs of science 
and religion coming together. There exist a 
“magisterium of science” and a “magisterium 
of religion”.2 Science is rational, “objective”, 
and investigates the functioning of the world. 
However, it is threatened by the virus of the “pride 
of reason” and, in the last three centuries, also by 
the mechanical concept (viewing the world as a 
“machine” that can be disassembled and thus 
comprehended). Religion is subjective, more 
intuitive, and searches for the meaning of the 
world and our place in it.

If science is threatened by the pride of reason 
and a surviving mechanistic worldview, then 
religion is threatened by extreme fundamentalism. 
“Fundamentalism is a disease of religion that 
wanted to entrench itself in the shadows of the 
past against the disturbing complexity of life. A 
frequent companion, fanaticism is only an angry 
response to the subsequent frustration, to the 
bitter (denied) realization that it is the wrong path”, 
says Tomáš Halík (2009) in his book “Confessor’s 
Night”.

Possessing “the only true religion” is a great 
temptation which has caused much evil.3 We will 
see whether science and religion come closer 
together in the 21st century and if a sudden and 
distinct impulse emerges to urge us forward (for 
example, the discovery of the long-sought unified 
field theory).

It is nevertheless an established fact that 
people are religious beings with an essential 
need to believe in Someone or Something that 
transcends them and gives their life a meaning. 
Patriarch Ignatius IV once aptly said: “You would 
not believe what things you have to believe not 
to have to believe”.4

The Czech sociologist Jaroslav Krejčí, at the 
University of Lancaster in England, has written 
an admirably comprehensive work entitled 
“Postižitelné proudy dějin” ( The Paths of 
Civilization: Understanding the Currents of History) 
(2002), where he attempts to capture the driving 
forces of historical development and the essence 
of civilization differences. Perhaps the most 

There is revelatory power in the world. This 
is the essence of faith: to make a surrende-
ring decision to invest belief in a spiritual 
reality larger than us.

Albert Gore

Human faith developed from Spirit to 
spirits, then from spirits to gods, and from 
gods to God.

Aldous Huxley 

I see that you believe in these things 
because I say them but fail to see, how, 
though you believe them, they came to 
pass, because their cause is hidden.

Dante Alighieri

Science gives us knowledge and religion 
gives us meaning. Both are prerequisites of  
our existence.

Michael Heller
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1215 the Church condemned part of his work. He 
was an inspiration to the Italian writer Dante, for 
example.

An interesting work came out in 1994. Rafael 
Maher (a pseudonym) published a book entitled 
“Il tempo è compiuto” (The Time Has Come). 
Maher divides the development of humankind 
into four epochs that make up a total of 5,760 
years (according to the Jewish calendar, in the year 
2000 5,760 years had passed since the world was 
created). The first epoch, from the creation of the 
world until 1881 BC, is the Era of Nations with a 
cosmic, natural religion. The second epoch, the Era 
of Israel, starts in 1880 BC with the summoning of 
Abraham and ends in 40 AD, ten years after Jesus 
Christ died. The Era of the Church commenced in 
81 AD and ended in 2000. Maher believed that 
the year 2000 would be the year of the exodus 
of the faithful from the “slavery of the world”.6 

This obviously failed to happen and inspired by 
Joachim of Fiore we could speculate whether the 
Era of the Church is not being slowly replaced by 
the Era of the Holy Spirit and its powerful influence. 

Maher claims that, based on the Jewish calendar, 
there have been 144 generations on Earth, which 
is symptomatic of a fullness, and history thus 
concludes (one generation is 40 years).

Numerically it is an interesting system which 
Rafael Maher elaborated in detail,7 but with this 
kind of interpretation of history utmost caution 
or even skepticism is necessary. Christians should 
follow Christ’s warning that no one with the 
exception of God the Father knows the time of 
the “end of the world”.8

Efforts at interpreting history and its future 
development based on religious texts can be very 
tricky (see the Infobox).

1 “Lust for Life” is the title of a book by Irving Stone (2004), depicting the life of the painter Vincent van Gogh. Using the words of Luděk Rejchrt (2006), it expresses 
the human desire for the depth of life, its truth and meaning.

2 The terms “magisterium of science” and “magisterium of religion” were coined by Stephen Jay Gould (1999) in his book “Rocks of Ages: Science and Religion in the 
Fullness of Life”. He claims that science and religion are two independent domains. The magisterium of religion is based on divine revelation and interprets this re-
velation. It defines the spiritual and moral aspects of life, teaching the absolute and invariable truths of salvation. In contrast, the magisterium of science contains 
what people have grasped with their own reason and within a particular historical situation. The teaching is constantly reviewing, improving, and developing.

3 The great wave of atheism that swept mainly through Euro-American civilization in the 20th century was hardly a surprise then. Atheism is none the less also a 
form of faith (“I believe there is no God”), and when someone has arrived at this conclusion following a conscientious search, their path and decision deserve 
respect. This is not the case with “nonreligious” people, who feel no need to engage in the question of the meaning of their lives and their mission in the world.

4 These lines are not meant to “campaign for faith”; I am simply convinced that discussions about a sustainable lifestyle should not ignore the question of the 
meaning of our lives. Religion is a matter of an individual, internal decision; and without the “Spirit of truth” (as religious people are convinced) our efforts would 
be ineffectual. This was beautifully formulated by Ignatius IV of Antioch, an Orthodox Metropolitan of Lattakia :

 “Without the Holy Spirit, God is far off,
 Christ is in the past,
 the Gospel is a dead letter, 
 the Church is only an organization,
 authority is domination,
 mission is propaganda,
 worship is magic,
 and Christian life is a slave morality”.
5 Such noncyclical concepts of history are typical for the Jewish, Christian, and Muslim mentalities. Eastern religions (in present-day India and China in particular) 

are characterized by a cyclical interpretation of history.
6 According to the Catholic Church, the second coming of Christ is linked to the end of the world. When Christ arrives, he will arrive in all his glory, this world will 

vanish and a New Jerusalem will arise, but some exegetes, e.g. Protestants, may see it differently. The coming of the Messiah may or may not bring about the end 
of this world. It could be a transformation or a change into a qualitatively different stage, a developmental stage supernaturally controlled and guided but still of 
this world. This could mark the beginning of the millennial expectation (“the Age of Justice” according to the Apocalypse). Afterwards the evil spirit would shortly 
regain its power and only then, following the ultimate victory of  good over evil, the earthly world would come to an end (Svoboda and Nováček, 2002).

7 There is not enough space here to describe Maher’s work in detail; those interested in a thorough explanation should consult his publication.
8 Aptly expressed in the Gospel according to Mark: “But of that day and that hour knoweth no man – no, not the angels who are in Heaven, neither the Son, but 

only the Father” (Mk 13.32).

infobox: futile attempts at determining the “end of the world”
In 1843 a sect of Millerites was established in New England, anticipating an immediate Armageddon and the related 
coming of the Messiah. The prophecy of William Miller, a simple farmer who had studied the chronological compo-
nents of the Bible’s apocalyptic passages, had up to 100,000 active followers. William Miller’s prediction was based 
on the biblical prophecies of the Book of Daniel and the Book of Revelation, complemented with calculations from 
Ezekiel and the Fourth Book of Moses. The Seventh-Day Adventist Church and the Jehovah’s Witnesses have evolved 
from these former movements.

The second coming of Christ was foretold to happen in the year 500 and later on in 1000. Various European 
“prophets” determined that the end of the world would be in the years 1367, 1525, 1689, 1694, 1730, 1826, and 
1836. In North America no less than a hundred prophecies have failed. The Korea-based Tami Church predicted that 
Doomsday would take place on October 28, 1992, the day Christ was supposed to come and redeem solely its 144,000 
followers (Reader´s Digest, 1998).

Maher divides the development of 
humankind into four epochs that make 
up a total of 5,760 years (according to the 
Jewish calendar, in the year 2000 5,760 
years had passed since the world was 
created). 
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Trying to understand history, whether on the 
grounds of the magisterium of science or religion 
is treacherous, and basing these contemplations 
on numerical data that say what happens and 
when is almost certainly absurd. Nevertheless 
further in the text we will try to suggest a possible 
outcome of the human story – where we are going 
– although we will forgo creating a time frame of 
development.

Let us now take a closer look at the meaning 
of our existence on Earth. Viktor E. Frankl9 (2006), 
the founder of logotherapy, maintains that the 
essential concern of human beings is their will to 
meaning (reaching beyond oneself to meaning). 
Genuine striving for meaning is a substantial 
aspect of human nature and self-transcendence. In 
Frankl’s view the will to meaning is a truly specific 

need that cannot be reduced to other needs and 
is more or less characteristic of all human beings.10

When the will to meaning is frustrated 
(suppressed), a “will to power” and/or “will to 
pleasure” emerge. The more the individual craves 
pleasure, the more it escapes. “We must overcome 
the presumption”, says Viktor Frankl, “that in 
essence Man strives to be happy. What he really 
wants is to have a reason. ... When searching for a 
meaning, Man is guided by conscience. Conscience 
is an organ of meaning, but conscience can also 
deceive Man. Up to the last moment, until the last 
breath Man is not certain whether he has fulfilled 
the meaning of his life or whether he has been 
wrong.”

The man who regards his own life as 
meaningless is not merely unhappy but 
hardly fit for life.

Albert Einstein

infobox: The will to meaning 
We live in a century filled with a spreading feeling of meaninglessness. In this century of ours, education must aim, not 
only at mediating knowledge, but also at cultivating the conscience. Meaning cannot be given but always discovered. 
Providing a meaning would lead to moralizing. Hence we cannot give a meaning to another life. What we can give 
is solely a model: a model of our entire existence.

Humans search for and find a meaning in two ways. Firstly, they see a meaning in doing or creating something. 
Furthermore, they see a sense in experiencing something and loving somebody. Also, under certain circumstances 
they see a meaning even in a hopeless situation in which they find themselves helpless. The viewpoint and the attitude 
they assume to meet an unavoidable and unalterable fate is what matters. For people, life is a sequence of situations 
into which they are placed, which they have to handle somehow, which always have a particular meaning, which 
only concern and make demands on particular people. Primordial self-comprehension tells the person they have to 
employ everything in order to find and discover this meaning.

In fact people can survive only when they live for something, and it appears that the same applies not only to 
the survival of an individual but also of humankind as a whole. Mere survival cannot be the highest value. Being a 
human means focusing on something other than oneself.11

However, if common values are to be found, if a meaning valid for all is to be discovered, then humankind, 
which created monotheism, a belief in one God, thousands of years ago, must now take another step – to realize the 
unity of humankind.

If people succeed in finding a meaning, they will be happy. On the other hand, this means they will be able to 
endure suffering. Suffering alone does not make humans desperate. Only suffering that seems to lack a meaning 
breeds despair. Despair is meaningless suffering.

The life we have taken responsibility for means always, under all circumstances, and in every situation a task 
for us. At every individual instant, our entire existence always has a meaning, albeit different and forever-changing, 
but always some kind of meaning. This implies that our difficulties, regardless how big, are only such as to increase 
the character of our existence as a task and thus the meaning of life. Responsibility and liberty go hand in hand; it 
means to be joined with an order similar to law.

According to Jaspers,12  “the task of the intellect is to ... make the truth evident”. What is Man? It is that being who 
always makes decisions. His scope ranges from the angel to the devil.13 It is that being who invented gas chambers. 
However, he is also that being who entered those gas chambers upright, with La Marseillaise or a prayer on his lips14  
(Frankl, 2006).

We cannot build a future consciously 
that we have not first imagined. A first 
requirement, then, is to create for ourselves 
a realistic, compelling, and engaging vision 
of the future that can be simply told. We 
need to discover the story that symbolizes 
the next stage of our evolutionary agenda 
and that acts as a catalyst for our energy 
and enthusiasm.

Duane Elgin

We need to stop asking about the meaning 
of life, and instead to think of ourselves as 
those who are being questioned by life.

Viktor Frankl
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Fig. 92: The first ‘letter’ for other cosmic 
civilizations, taken to space by the Pioneer 10 
probe in 1972 
(adapted from Pacner, 1976)

9 Viktor Emil Frankl (1905–1997) was born in Vienna; his parents came from Bohemia. He was a professor of neurology and psychiatry at the University of Vienna 
and professor of logotherapy at a university in California. He lectured at 175 universities all over the world. Frankl was the founder of logotherapy, or the “Third 
Viennese School of Psychotherapy”. He wrote more than 30 books that were translated into 25 languages, and received a total of 29 honorary doctorate degrees.

10 Viktor Frankl (2006) cites Annemarie von Forstmayer, who noted that 90% of severe alcoholics suffered from an abysmal feeling of meaninglessness. 
11 Military psychiatrists around the world affirm that the highest number of prisoners of war who survived were those focused on the future, a goal, a meaning that 

needs to be fulfilled in the future.
12 Karl Jaspers (1883–1969) was a German philosopher and physician who specialized in psychiatry. He was one of the representatives of Existentialism.
13 Vladimír Nuewirth (1998) comments on the potential ability of people to become “angels” or the other extreme, “devils”: “Human history has three layers. One of 

the layers is the human layer. It involves acts that can be explained by human activity or human negligence. The second layer is composed of interventions of evil 
powers, or hell. The third layer is formed by interventions of the heavenly Jerusalem. It is a land in itself and at the same time it intersects two different worlds, 
which are battling under our sky.” 

14 When arguing that fear ontologically opens nothingness to existence, we could equally say: love opens existence to humankind. ... Due to the world’s degradation 
to a mere technical instrument we ignore a possible and vital ultimate purpose. What it involves are existence and meaning. ... From the beginning, the Second 
World War was about more than just the experience of the front line: for the rear (which no longer existed at that point) it brought the experience of the air-raid 
shelter – and the experience of the concentration camp. People had drifted far from Kant’s imperative, based on which all things have their value but only human 
beings should have their dignity. The essence of the capitalist economic system degraded human beings – laborers – to hardly more than a component of the 
machine within the production process. Still, that was not the triumph of technological utilitarianism. First it was human labor that was reduced to a mere instru-
ment but the war turned the entire human life into such an instrument. It degraded humans even further – it turned them into cannons fodder. The degradation 
process culminated in the concentration camp. Here it was not the mere labor force or life itself that became the instrument but dying; in camps humans were 
guinea pigs. This process of degradation demonstrates an advance, a technological advance. It is ultimately disputable whether there exists any other advance 
(Frankl, 2006).
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Let us try to reinvestigate the basic questions 
“Who are we? Where do we come from? Where 
are we going?” Instead of focusing on the actual 
development of history and the rise or fall of 
civilizations, we will concentrate on the possible 
meaning and outcome of the evolutionary 
development of humankind on this Earth.

It all began with the Big Bang more than 
13 billion years ago and with the formation of 
inanimate matter, which took 9 billion years.15 Then, 
less than a billion years after the planet Earth was 
born, 3.85 billion years ago the first transgression 
took place: the evolution of inanimate matter 
transformed into biological evolution. The latter 
has been proceeding on Earth ever since and in 
spite of numerous turbulences and “disasters” it 
has never stopped.

Life has been developing genetically, that is in 
information (genes) encoded in chromosomes, 
which govern the individual’s development from 
cell fertilization until the adult stage. In higher 
animals this development has continued even 
paragenetically, when the new individual must 
first learn from its parents or the species group 

to survive in the environment.16 The third stage is 
metagenetic evolution, applicable only to humans.

The moment the “human mind awoke”17 the 
second transgression took place: biological 
evolution transformed into cultural evolution 
(materialized through humans). Cultural evolution 
runs from the development of tools, the use of 
fire, agriculture, architecture, the invention of 
writing, philosophy, and science to the rapid 
expansion of the homosphere and subsequently 
the noosphere.18 In the noosphere, information, 
knowledge, and the ability to communicate 
spread breathtakingly fast. We have reached 
a technological stage when each of us can be 
identified at any given moment anywhere around 
the globe. We live in a stage of total globalization. 
This situation has two possible outcomes; either 
self-destruction or the third transgression and a 
shift to the next evolutionary stage, the stage of 
spiritualization. 

This stage (if people manage to successfully 
enter it) should witness the realization of the bio-
sociological self-organization of humankind, when 
people start determining and controlling their 
further development. As regards the biological 
aspect, the first signs of this self-controlled 

The world, tired of ideology, is opening itself 
to the truth.

John Paul II.

Living has taught me that life is a short 
duration of time given to our free will in 
order that we might learn to love and to 
prepare ourselves for an eternal encounter 
with Eternal Love.

Abbé Pierre

Fig. 93: Three historical transgressions (evo-
lutionary transitions of the world, including 
humankind)
(adapted from  Svoboda, 2006)

Having begun with a gush of pure energy (Big Bang), the cosmic evolution shaped into a material universe, 
to be later endowed with life, which spiritualizes in people.
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8 The lust for Life, the Will to Meaning, the Desire for the Absolute 

15 Naturally life could have sprung up in another part of the universe much earlier than on Earth but so far we have not found life outside our planet.
16 For example, a young bird of prey learns how to catch prey from its parents. The higher the organism, the longer the “education” of the young ones takes.
17 Let us presume this took place with the arrival of the wise man (Homo sapiens sapiens) 40,000 years ago, but perhaps even earlier.
18 The homosphere is defined by the presence of humans and the extent of their influence. The homosphere is where the presence and influence of human beings 

predominates.
 The noosphere originates when the power of human intellect transforms the biosphere. It is the sum of knowledge and information accumulated by people 

throughout history. Human beings use this knowledge and information to change and transform their environment (biosphere).
19 Eugenics is a socio-philosophical school focusing on studying methods that will facilitate the achievement of the best human genetic composition possible.
20 Metanoia denotes “a change of one’s mind”. It is a biblical term that means a return to God – conversion. It involves a radical change of mind as well as conduct 

and a manifestation of the change in the form of repentance.
21 The question is whether people are capable of such development on their own or whether the Creator’s intervention and help are needed.
22 Pierre Teilhard de Chardin (1881–1955) was a Jesuit who trained as a geologist and paleontologist. In his important book “The Phenomenon of Man” (1989) he 

introduces an original synthesis of the biblical idea of Creation and the end of the world with an evolutionary concept of development.
23 The biblical quote from the Book of Revelation comes to mind: “I am Alpha and Omega, the Beginning and the End, the First and the Last” (Rev 22,13).
24 In Christian religious terminology it brings about the transformation and redemption of the material world. Only God knows whether it happens while this world 

lasts or after the arrival of the Messiah and the end of this world (Svoboda and Nováček, 2002).
25 The figure suggests the process will be smooth, straightforward, and positive. This, however, will not be so. We need to remember that in history an evolutionary 

advance has always been spurred by great challenges and in several cases by truly global catastrophes. Likewise, even future progress towards bio-sociological 
self-organization, controlled evolution and spiritualization will not be easy and the outcome might be uncertain. Sinister and destructive ideas may prevail for 
some time, causing great harm and suffering.

You will know the truth, and the truth 
will set you free.

John 8, 32

When you stop falling, you will be in 
heaven, but when you stop getting up then 
you will be in hell.

David Torkington

evolution are already there – artificial insemination, 
gene transfer, and eugenic manipulation.19 
What is falling noticeably behind is spiritual 
transformation, the necessary and anticipated 
“metanoia”20 of minds and hearts. However, unless 
the moral and spiritual transformation of people 
draws level with and outstrips bio-technological 
evolution, we will be under the constant threat of 
the fatal misuse of our abilities and the resulting 
self-destruction (including the destruction of the 
world around us).

It is hard to imagine that one day the mind 
should prevail over matter, the spiritual over the 
physical world. In other words, human nature 
should transform.21 Perhaps this is precisely the 
meaning and final purpose of the extremely long 
process of transformations from the mineral, 
i.e. inorganic sphere Alpha (from the sphere 
of the inanimate physical world) through the 
biosphere (the revived world) to Omega, the 
sphere of spiritualization and pure spirit. Teilhard 
de Chardin22 posits that arriving at the Omega 
Point23 is the ultimate goal of the evolution of the 
universe24 (Svoboda and Nováček, 2002).

The figure below depicts the entire universal 
process, from the Big Bang to reaching the Omega 
Point.25

Gerald O. Barney (1993) maintains that probably 
the most important event to happen in the last 
2,000 years since Christ was born is the fact that 
we are beginning to know our own story – from 
the Big Bang up to now, including indications of 
the future. All religions agree that God is a creative 
mystery. God increasingly engages us in creation 
and thus in joint responsibility for the outcome. 
In the past He spoke to us through prophets. 
In modern times He might be communicating 
something very substantial through scientific 
knowledge.

In order to eliminate risks, harm, and suffering 
as much as possible on our path to controlled 
evolution we need to change course. “Changing 
course”, says Gerald O. Barney, “will require an 
immense amount of energy. Not the energy that 
comes from coal, gas, oil, or even nuclear fuel, but 
rather spiritual and emotional energy, enough 
to change the thinking and lives of more than 7 
billion people.”

For me there is only one way to live. To 
soar, ascend high until there opens, over 
the labor chaos of singularities, no matter 
how painful they may be, a view of a major 
regularity of a great lot of humankind.

Pierre Teilhard de Chardin

I contemplated over my hitherto life, wrote 
THANK YOU on a piece of paper, and slid it 
among rocks.

Ludvík Vaculík

Fig. 94: Level of self-organization in the 
universe  
(adapted from Svoboda, 2006)
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9 ePilogue
The present hurried times provide little time to write thick books and even fewer opportunities to 
read them. It is said that the renowned poet Goethe was the last all-knowing polymath, since whom 
no one could master the width and range of the contemporary fields of science. No doubt this is true. 
Even scientists themselves specialize within their disciplines. It is, nevertheless, necessary to sum up 
individual branches and all the more to synthesize the key pieces of human knowledge. The fact that we 
can acquire such a broad perspective on the reality around us now is thanks to information technology. 

The philosopher Kant was astonished by the starry heavens above his head, a thing citizens of large 
cities can hardly ever see nowadays. Separated from nature, in the convenience of their homes, the 
same citizens today can feast their eyes on the images of distant galaxies, supernova explosions, and 
the birth of new stars of whose existence Emanuel Kant had no notion. The images are brought to their 
TV screens by a signal from the Hubble telescope placed on the orbit. What a pity though that we are 
less amazed by the dizzying and dramatic scenes from deep space than when Kant wondered at the 
sky planted with shining stars in the still clear atmosphere of the 18th century. 

Similarly, a successful high school graduate of today might and should know incomparably more 
about physics, chemistry, and biology than the polymath Goethe. In this, we have gained several levels of 
knowledge over the scholars of the 18th and 19th century. The new breathtaking discoveries indicate that 
as yet we are only on the onset of our journey to the ideal of omniscience. “All-knowledge”, intellectual 
erudition, is now democratically available to everyone. Each of us may become sufficiently familiar with 
the basic achievements of science and be “all-knowing” at this level, in other words be able to conceive 
a contemporary image of the world (and how it works) and competently participate in controlling it. 

The comprehensive text of the book you have just finished reading or at least browsed through with 
interest, may serve as a useful guide. It provides a complete view of the physical and social reality of 
the present world, offering hundreds of cited sources for those interested in deeper immersion. It is a 
wide and synoptic canvas of the modern teaching on macro and microcosm and the world around, 
including us. 

The book opens with “Adam”, the genesis of the universe, the origin and evolvement of life up to a 
being that began to, first unintentionally and later purposefully, change its environment. While human 
being is a wanted child of nature, it is also “enfant terrible”, a problem child.  Although intelligent, even 
brilliant, yet as a species is still immature and callow, it  has notoriously acted harmfully and destructively 
to the detriment of itself and its environment. “Sustainable Development” takes us through the biological 
and cultural history of this unusual member of biosphere, its monumental achievements as well as 
dreadful moral falls and transgressions.  

Partially in its defense, we could say that like the other species of this live planet, this being, too, has 
always behaved purely ecologically. Darwin’s concept treats it is as if it was the only species in the world. 
Already the primitive humans wasted their sources of sustenance and devastated the environment 
they were living in. By wiping out the game, burning out vegetation or excessively depleting their 
favorite food. Once the area ceased providing enough sustenance, people instinctively moved to another, 
hitherto untouched place. After some time, the disrupted nature regenerated. Unlike other species, 
humans were endowed with higher intelligence, enabling them to expand the means and source of 
sustenance, to adapt to various environments and tolerate varying climates. Thanks to that, the clever 
rather than wise humans (Homo “sapiens”) quickly expanded all over the planet, without experiencing 
a species subdivision.

What it was that caused the radical change, a literal explosion in the intellectual capacity that soon 
singled humans out of the others, even closest beings in evolution, is subject to research and various 
hypotheses - but remains a mystery. There is no doubt that since the very beginning, people have felt 
different and in danger in their environment. Before they began to build shelters, they would retreat to 
caves. Subconsciously they commenced to separate and dissociate from other animals. Humans have 
been and continue to be different from other beings on Earth to such a degree that it substantiates the 
persuasion of many that we are of an extraterrestrial origin. 

It is believed that similarly to pre-human ancestors, even the primeval people lived in a “harmonious 
unity” with the surrounding nature (Man in Nature). However, they gradually changed into beings 
that stood up “against nature” (Man against Nature). A challenge and an objective of the modern, fully 
emancipated humans is to restore good relations “with nature” (Man with Nature), but at a new level of 
quality.   No more nature over humans or humans over nature but humans with nature towards a new 
mission… Sustainable development constitutes the substantial and uncompromising first phase of this 
open-ended  scale of progress. 

Since the beginning, nature has been practicing the method of sustainable development at the 
following three levels:

1. In cosmogony. The Big Bang released an incredible amount of energy, which spread with absolute 
speed in all directions from the very onset. A small amount of this energy “materialized” in atomic nuclei, 
from which the visible universe emerged (see Chapter 2.1). Little emphasized is the fact that each atom 
represents a knot of potential energy that can be released and used. Our sun and stars are gigantic 
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batteries of this potential energy, the release of which is timed or quite literally programmed for many 
billions of years. Over time the stars burn out, collapse inward, and their potential energy nears zero, but 
when they are burning, they represent a shining example of how reliable and sustainable whole cosmic 
systems are. The origin of life and its development were preconditioned by a reliable and sustainable 
source of solar energy.

2. In evolution. Biosphere is an incredibly conservative system. Although there are always new types 
of microbes, plants, and animals emerging and perishing, Gregor Mendel and his laws of genetics 
govern 99.99 percentages of individuals of the immense quantity  of the plant and animal communities 
and populations. Only a miniscule fraction of a percent of these populations is affected by a genetic 
change invoked by random mutations, which might lead to the emergence of a new species. Was it 
not for Mendel’s “stability of species”, the evolution would collapse. Even a small increase in the rate  
would prevent the establishment of a new species, as  no sufficiently large populations would be able 
to develop.  Similarly to assessing the precision of planetary constants, even small deviations in the 
mutation incidence would bring chaos into evolution. Here, too, nature finely balances between stability 
and the evolutionary change. With a permanent but dynamic sustainability it ensures a balance between 
unproductive stagnation and a runaway evolution of its live systems. 

3. In biological and ecological systems. The public is inadvertently kept believing that it is necessary 
to protect endangered species of plants and animals: the mountain gorilla from being killed off by 
poachers, the polar bear from the climate warming, even sharks from hunters who are interested only 
in shark fins for gourmets in Chinese restaurants. All these are creditable efforts but the problem of 
nature protection and saving these animal species lies deeper, in preserving entire communities and 
their complex ecosystems. Just as a particular species is the product of a long evolution, the generic 
representation and their organization into relatively stable communities, too, is a product of long-term 
adaptation and fine tuning.  Here, too, sustainable development is strictly applied. Each species and 
its population have their place (niche) in it, playing a specified part. Once the balance is violated, the 
particular ecosystem tries to “remove the defect” and reestablish balance. It behaves like a live organism. 
Despite the fact that individual species represented by populations of their individuals act mainly in their 
own interest, they serve the whole as well. Their sphere of influence is limited. If it was not the case, the 
natural ecosystem would get rid of them after a while. 

The sustainability and development of ecosystems and the entire eco-biosphere is based on a three-
dimensional concord of all organisms, from the trees’ roots to crown. A tropical forest is the most complex 
and in terms of species the richest ecosystem on our planet. Below the top vault of the branches of tall 
trees that are spreading towards the sun there are distinct decks inhabited by different types of birds, 
mammals, reptiles, and insect. It is possible to find here thousands of relations among individuals of the 
same or different species, from bacteria and the web of soil mycelium, through root capillaries, to massive 
roots holding all the majestic architecture above the ground. The links and bonds continue along the 
trunks up into the crowns with their blooms and fruits. All are directly or indirectly united in a mystical 
polyphony of the exchange of substances and energy, various information, smells, etc. With its myriad 
inhabitants, a tropical forest is a civilization of its own kind. “We be of one blood, ye and I”, Black panther 
Bagheera greets Kaa the giant python in Kipling’s The Jungle Book. Everyone knows about everyone else 
and respects them, despite the necessary food chain that keeps the whole animate complex running.

The geo-historical ecosystems hold together in terms of structure and function also due to a fine 
system of connections (synapses) and control mechanisms perfected for millions of years. They are 
resistant, self-sufficient, and powered by clean solar energy. They recycle nearly all of their waste and 
products. Consuming a great amount of carbon dioxide, they supply the atmosphere with oxygen. As a 
whole they represent an evolutionary achievement equaling the development of the blood and neural 
systems of complex organisms.  Could there be a more fitting example of sustainable development? 
Current human communities have a long way to go before they can simulate Mother Nature in the 
productivity, purposefulness, efficiency, austerity, economy, and organization of their civilization 
centers and subjected territories. There is no doubt that humankind has been extremely successful in 
confidently asserting itself. The entire planet is now oppressed by human plenitude, expansion, and 
unscrupulousness. Homo sapiens are (is) the only species that does not have a predator, yet it ends 
up threatening its own future with its destructive behavior. People have transformed biosphere into a 
homosphere, a poorly managed domain of its Homo genus. However, the situation is changing owing 
to global communication and accumulated knowledge. We no longer blindly cause harm to biosphere 
but are aware of the consequences of our actions. Now it is up to us, the inheritors of the infamous past, 
to research and agree on which direction to take. The choice will not be an easy one. We will surely head 
in various directions, of which some will take us to a blind alley and others to the edge of a precipice.    

Any progress will, nevertheless, be possible only after we put our house, the homosphere, in order. 
After we achieve sustainable development. That will require a thorough cleaning up. In other words, 
ceasing to waste, eliminate pollution, prevent disastrous contamination (see the oil spill in the Gulf 
of Mexico in spring 2010), radioactivity leakage from nuclear power plants, etc. We will need to stop 
massive deforestations and the burning of fossil fuels (which imperil the climate system), and expand 
protected nature areas to halt the extermination of entire species and decrease the pressure on the 
surviving ecosystems. We could go on enumerating the tasks but the goal is to achieve a concordance 
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of the human presence and nature around us. Let us reserve the next hundred years for this. First a truce, 
then a peace treaty, and in the end… 

In case we accept the proposition that human being is a wanted child of nature, a valid question arises: 
why has nature brought us into this world? Clearly so that once grown and matured as a species, we 
would advance the cosmic evolution beyond the possibilities of nature itself. This is not a contradiction 
but an intuitive gift of trust. Human beings are “programmed” for the supernatural. 

In an attempt to penetrate the universe, human society dispatches its representatives, astronauts, 
into space. For the time being, only some of us are allowed where is unavailable to most.  People are the 
astronauts of nature, commissioned to continue evolution beyond the limitations of natural selection. 
For the task they have been endowed with an intellect and moral imperative. They learn about the world 
and themselves what the “world” knows not about itself. Space travels are a material result of the human 
exceptionality, opening up a boundless space and new horizons. A careful and sensitive management 
of earthly resources is a prerequisite. This will no longer be a case of the limiting boundaries of Earth 
or breaking out of the solar system, but of the future flourishing of human community “nurtured” by 
a well-managed planet. Space probes, whether manned or not, carry a deep symbolic meaning.  They 
represent a challenge to lift oneself, humankind, and all that lives above the limiting gravity of not only 
the planet but also matter itself. As Pierre Teilhard de Chardin says: “We are not human beings having a 
spiritual experience; we are spiritual beings having human experience!”

Josef Svoboda, May 2011
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