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Abstract

As the world population moves toward 10 billion people over the next 50 years environmental
decline seems inevitable unless changes are implemented. Issues of ecology, sustainability and
the city are now being recognised as critical. The systemic and holistic nature of the problem
means that sustainable policies must address a wide range of social issues, political attitudes,
economic practices and technological methods. Volume One offers a wide-ranging and
comprehensive review of Environmental Problems and Sustainability and seeks to map out both

the historical and contemporary basis for a widespread transition towards a more sustainable
society.

The world's cities now offer the critical context within which sustainable strategies can be
developed and tested. Much current academic and policy literature describes a range of
sustainable development models representing radically different views of how the processes
leading towards the planning and implementation of cities needs to be realised. Volume Two
describes Paolo Soleri's Arcology Model and the Arcosanti Laboratory as a relevant
methodology and case study. The arcology model attempts to address issues of sustainability by
advocating a balanced relationship between urban morphology and performance within cities
designed to conform to the complexity - miniaturization - duration (CMD) paradigm. The
methodology recognises the need for the radical reorganisation of urban sprawl into dense,
integrated compact urban structures in which material recycling, waste reduction and the use of

renewable energy sources are part of a sustainable strategy aimed at reducing the flow of
resources and products through the urban system.

As governments, eager to deliver major environmental improvements, press on with, as yet,
untried and untested ‘centrist’ urban policies, there is a need to research relevant models of
compaction. Over the last ten years, as the criteria of urban sustainability have become more
widely accepted and understood the relevance of the Soleri’s model has become clearer.
Arcosanti in Arizona , begun in 1970, offers a laboratory for testing the validity of the theory.

Volume Two concludes by critically reviewing arcology and Arcosanti in the context of the
discourse on sustainability offered in Volume One. Since the energy crisis of the mid-1970s

efforts at Arcosanti have been directed toward the definition and testing of various architectural
effects that, when combined, could offer a response to many of today's environmental problems.

But today progress is painstakingly slow. Lacking the level of funding and resources that would
enable it to be convincing, it now represents not so much a specific prototypical solution but an
activist engaged strategy that advocates the possibility of building our dreams and visions. In a

world plagued by so many problems, and so few alternatives, it continues to offer a beacon of
hope for a sustainable future.

Xvi
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A1m and structure of the thesis

The aim of this thesis is to firstly appraise the notion of ecological limits to population,
economic and urban growth and to examine the implications of exceeding growth limits, both on
a global scale and in relation to generic problems associated with local urban environments, 1n
developed and developing nations. An analysis of social, political, economic and technological
aspects of sustainability will provide the context for a review of contemporary sustainable urban
planning and development issues and for a synopsis of the current debate on urban compaction
versus decentralisation. In the final part of the work the aim 1s to locate the arcology theory, as
an alternative model of urban development, and the laboratory at Arcosanti in Arizona, within
the context of the current debate on urban sustainability and to describe and critically review its

theoretical and practical response to today's social, ecological and environmental problems.

Having lived, worked and studied at Arcosanti for a few years 1n the late 1980s, and having then
researched and taught ecological aspects of architecture and urban sustainability at Strathclyde
University during the 1990s, it seems appropriate to draw the strands of my own experience

together with the growing theoretical body of knowledge in the area of environmental studies.
The work is structured into two volumes encompassing nine chapters.

Volume One Environment Problems and
Sustainability
Part 1 The Global Environment

Part 1 reviews various historical and contemporary accounts of global environmental limits to

population, economic and urban growth and examines the implications of going beyond such
limits.

A mismatch currently exists between the global green agenda on the one hand, relating to world
wide problems of resource depletion, loss of biodiversity, accelerating pollution, and global
warming, and the urban brown agenda on the other, involving social and environmental
problems within growing cities. The approach taken here is to distinguish between them for the
purposes of study, while recognising that they are essentially interrelated and inseparable.
Ultimately by focusing more on the urban environment the argument is not for less attention to
be paid to global concerns, but for the recognition that urban and global concerns are inter-

related, and planning and policy measures aimed towards sustainability must, of necessity,
address both.

Chapter 1 - focuses on issues relating to maintaining the balance and integrity of the
biosphere, while highlighting the scale and extent of specific green agenda problems.

Chapter 2 - looks in more detail at the Limits to Growth thesis and examines its implications in
both the developed and developing nations of the world.

XVil
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Part 2 The Urban Environment

Part 2 focuses on the scale and character of contemporary urbanisation and the rapid growth of

cities, particularly within the developing nations, and examines associated urban environmental
problems.

Historical and current patterns of rural-urban migration and urban demographics are discussed
within the present context of the emergence of huge mega-cities and the economic, political, and

socio-cultural re-structuring of modern life implied by the phenomenon of globalisation. The
question arises as to whether an urban revolution of such scale and celerity is sustainable,

particularly in the context of urban convergence theory suggesting that globally cities are
becoming more alike in their most problematic characteristics. Along with the current pattern of
growth of large cities has come a whole host of brown agenda problems relating to issues of
human health and well being and environmental degradation, such as unemployment and
poverty, inadequate shelter, sanitation and water supplies, congestion, and increased air

pollution. Urban lifestyles and consumption patterns within today's cities account for the
majority of the world's energy burden and natural resource depletion.

Chapter 3 - focuses on the process of urbanisation and urban growth.

Chapter 4 examines some of the social and environmental problems associated with current
urban development patterns.

Part 3 Sustainability

Part 3 reviews the growth of ecologism and the ecological paradigm as a response to global and
urban social and environmental problems and describes recent proposals, planning objectives

and policy measures aimed at achieving sustainability at both the global and urban scales.

We, in the developed world, continue to grow at the cost of others' ability to develop.
Sustainable development policies, in recognising that the world's problems are interconnected
and interdependent, must be implemented in a holistic process that addresses simultaneously the
social, political, economic and technological aspects of sustainability. Building an urban culture
of sustainability that will promote environmental (and economic) stability and ecological sanity
and, at the same time, emphasise the well-being of people throughout the world and their long
term needs 1s a fundamental challenge of the twenty-first century. Human self-interest demands
that sustainable relationships between the city and the biosphere are established. But this will not
happen unless we make profound changes to the value systems underpinning our cities,

including adopting new political attitudes, economic practices and technological methods within
a social milieu that promotes spiritual and ethical growth, and values quality over quantity.

Chapter 5 - investigates the emergence of ecologism and traces the ideology's historical and
modern roots.

Chapter 6 examines the social, political, economic, and technological aspects of the ecological
paradigm for a sustainable society.

Chapter 7 reviews recent frameworks, planning strategies, and alternative models for
sustainable urban development.
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Volume 2 The Arcology Model and the Arcosanti
Laboratory

Volume?2 examines arcology (architecture and ecology) as a relevant methodology and

Arcosanti as an urban laboratory that attempts to confront the most critical areas of
sustainability.

By advocating an urban system and structure that adopts a balanced relationship between its
morphology and performance arcology offers a theoretical response to problems of population
expansion, scarcity of land resources and energy, pollution, technological mindlessness, waste,
greed, cultural, social and spiritual deprivation. The arcological model of sustainable urban
development sees, in the contraction and greater sophistication of the city (including all its

equipment, machinery, infrastructure, services, etc.), both the efficient possibility of achieving
more with less and the chance of reaching new levels of spiritual development. Such

transformation involves a radical revision of the current social, cultural, political and economic
structure. The systemic nature and complexity of the sustainability imperative requires that we
explore alternatives that might offer a community-wide holistic response to ecological, social
and environmental problems. At the urban laboratory at Arcosanti, in Arizona, Paolo Soleri has
been exploring such an alternative since 1970, by attempting to build and operate a working

prototype arcology. Volume 2 concludes by critically reviewing Soleri's model in the context of
the discourse on sustainability offered in Volume One.

Chapter 8 examines the arcology model, traces its 20" century genealogy and describes its
subsequent evolution.

Chapter 9 relates the history, development and current status of the Arcosanti project.

X1X



Environmental Problems

and Sustainability

Volume One offers a wide-ranging and
comprehensive review of ecological limits to
growth, describes global and urban environmental
problems, and seeks to map out both the historical

and contemporary basis for a widespread transition
towards a more sustainable society.
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The Global Environment

Part One reviews various historical and contemporary
accounts of global environmental limits 1o

population, economic and urban growth and
examines the implications of going beyond such

limits.

Figure (a) Repairing the Earth

Chapter 1 - focuses on issues relating to
maintaining the balance and integrity of the
biosphere, while highlighting the scale and extent of
specific Green Agenda problems.

Chapter 2 - looks in more detail at the Limits to
Growth thesis and examines its implications in both
the developed and developing nations of the world.
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The Global Environment

At 1.24 am, New York time on October 12 the United Nations Secretary-General will declare that
there are 6 billion people alive.'

India has now joined China as an official member of the "one billion club”. Demographers
estimate that today in India a baby is born every two seconds, making it virtually impossible to
say with any certainty where, or when, the billionth birth actually took place.? But the exactitude
of the timing of Koft Annan's statement to the world press was intentionally dramatic. It took
almost all of human history for the global population to reach 1 billion, sometime around the
turn of the nineteenth century. While it took well over another century to increase to 2 billion

(1927), succeeding increments of 1 billion have been added in only 33 years (1960), 14 years

']. Vidal, ‘Overcrowded world faces battle for scarce resources’, The Guardian (Au gust 14 1999),p 3
2 UN Population Division (UNPD), World Population Estimates and Projections, 1998 Revision (UN,
New York, 1998). The UNPD and Washington based Worldwatch Institute give August 15 as the date.

India’s Health Ministry suggests September 1999. The US Census Commissioner gives a date of May 11
2000
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(1974) and 13 years (1987) respectively.? The five billionth human has only recently become a
teenager.

Historically there have been three main waves of population growth, all of them coinciding
with the introduction of new technology and science. The first began around a million years ago
when humans discovered tool making, triggering an increase in world population from a few

hundred thousand individuals to 5 million. The second revolution, which began about 10,000

years ago, came with the discovery of agriculture and the domestication of animals and plants.
This time the population grew to S00 million. The third period of rapid population expansion is

attributed to the Industrial Revolution. From the middle of the eighteenth century to the

beginning of the twentieth global population increased by around by about one billion (1,000
million) people.

These ‘explosions’ are mere blips, however, when compared with the scale of growth
experienced during the twentieth century, The world population i1s currently growing at 1.3

percent each year, representing an annual net addition of around 78 million people (which is

more than the entire population of the United Kingdom [58 million] and Australia [18 million]
or equivalent to a new Scotland [5 million] each month). The United Nations Population

Division (UNPD) estimates that rapid population growth will gradually slow down reaching 7
billion in 2011, 8 billion in 2025, 9 billion in 2041, and 10 billion in 2071. Eventually it may

level off at around 12 billion sometime in the twenty-second century.*

The doubling of the global population during the last 40 years has been deeply and unequally
divided. Today 8 out of every 10 people live in the , so-called , 'developing world' and because
of the high birth rates in these nations, 95 out of every 100 births occurs in the underdeveloped
nations of Africa, Asia, and Latin America. If this trend continues these regions will comprise 84

percent of the total global population by 2025.

According to the U.S. Bureau of Census, China contained around 21 percent of the world
population 1n 1996. China's 1996 population of 1.2 billion, combined with India's (at 952 million

in 1996) easily makes Asia the most populous region of the world, home to 3.3 billion people in
total and 57 percent of the global population. More than half of the world's population (51
percent) lives in only six countries - China, India, the United States, Indonesia, Brazil, and
Russia. Given that the population of India is expected to increase by more than 300 million over

the next 25 years, against an increase of some 200 million predicted for China, India's population

* Based on data fron} the Umited Nations Population Division’s Department of Economic and Social
Information and Policy Analysis, World Population From Year 0 to Stabilization.
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will approach China's by 2025, and is expected to surpass it by 2040. Africa has the highest
projected population growth rate during the next twenty-five years when its population is

expected to increase from 600 million to almost 1 billion.

In addition to "natural increase” through demographic transition (ongoing changes in fertility

and mortality rates), migration is a significant factor in determining a nation's population. In
general, population growth 1s largely determined by natural increase in the developing nations,
while international migration plays a significant role in increasing populations within the

developing nations. The United States remains the world's favoured destination for immigrants,

having recetved around 6 million since 1990.

According to its government China's population at the end of 1996 was 1.2 billion people
meaning that almost one in every four humans on Earth live in China. In that same year the
Chinese economy was the seventh largest in the world. Some analysts predict that it will
outperform the United States to become the largest economy by 2010.° Incomes in China have
doubled since Deng Xiaoping introduced market reforms in 1979 and, in the period since, the
environmental effects have been devastating. Americans today have more of an impact on the
environment as a result of simply living their daily lives than have any other society in history.
As more of the world's population tries to emulate the Western pattern of consumption the
prospect of environmental nemesis becomes more real. If the emerging economic success of

China alone was translated into the same level of hyper-consumption ‘enjoyed' by typical

Americans today, ecological collapse would be all but guaranteed.S

Five of the world's ten most polluted cities are in China. Sixty to ninety per cent of the
rainfalls in the southern province of Guangdong at the centre of China's economic boom, are
acid rain. Since almost all of China's petrol is leaded and around 80 per cent of its coal is not
"washed" before burning a huge volume and variety of poisons find their way into people's lungs
and nervous system. According to the World Bank water and air pollution are killing more than
two million people each year. Lung disease accounts for one in every four deaths among the
Chinese. Together with soil erosion, suburban sprawl claimed thirty-five million hectares of
farmland between 1950 and 1990 (equivalent to all the total amount of farmland in Germany,

France, and the United Kingdom). These losses have raised questions regarding China's ability

* UNPD, (1998). A total of 8.9 billion people is thought most likely although some forecasters have
predicted 12 billion by the year 2050*

>J. P. Quinlan and K. L. Stevens, 10I Trends Every Investor Should Know About the Global Economy
(Contemporary Books, Chicago, 1998)

°P. Kennedy, Preparing for the 21* Century (Random House, New York, 1993), p. 33
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to feed its population in the coming years, particularly as raising incomes lead towards more
meat-intensive diets.
China's new found wealth is whetting its population's appetite for more. The Chinese are

flocking to swell the ranks of the rapidly growing global middle class. They want to buy cars, to

refrigerate their food, to live with air conditioning, to watch television, to travel by air.

Consumer demand is already causing chronic electricity shortages. The Chinese government
plan to build one hundred new power stations by 2006, adding 18,000 megawatts of capacity
every year. Their coal consumption is projected to double (if not triple) by 2025. This situation
will not only worsen the country's own environmental problems by increasing acid rain and air

pollution but it will also endanger the global population by accelerating ozone depletion and

global warming.

Today few issues attract more controversy than the question of the impact of population

growth on the environment and human well being. Debate revolves around two key questions: Is
population growth threatening to overwhelm the Earth’s capacity to sustain life? Or will human
ingenuity overcome the resources shortages, environmental degradation, and other problems that
come about through population growth and development? It has long been accepted rapid
population and economic growth and the associated per capita increases in resource use and
pollution levels, contribute directly or indirectly to many serious global environmental problems

including global warming, ozone layer depletion, deforestation, exhaustion of non-renewable

resources, and the loss of biodiversity. Now there 1s also a great deal of evidence that
environmental problems are linked to the persistence of mass poverty and large-scale rural-urban
migrations. We now know that the physical urban problems of air and water pollution,

inadequate waste management, the lack of basic services and green areas, declining

infrastructure, and poor housing conditions, relate directly to the social issues of health, crime,
violence, and exclusion.

The starting point for contemporary thoughts about sustainable society is that aspirations of
ever-increasing growth and consumption cannot be realised because to spread Western

consumption levels to the rest of the world’s expanding numbers is impossible. Today
environmentalists argue that the concept of scarcity is rooted in the realities of a finite planet,

which 1s ruled and limited by entropy and ecology. Ecologism links itself to the idea of limits to
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growth because of the fundamental message it contains; that present industrial practices are
“programmed to collapse by virtue of their internal logic”.’

The infinite pursuit of material wealth through industrial expansion and economic growth 1s
incompatible with the Earth’s finite resource base. In recognising this the 1972 Limits to Growth
report from the Club of Rome argued that if the trends in world population, industrialisation,
pollution, food production, and resource use continued the planet’s carrying capacity would be
exceeded within one hundred years. This in turn would trigger a situation of ‘overshoot and
collapse’ leading to ‘eco-catastrophe’, famines, and wars. According to the Limits thesis the
fundamental problem, is that global growth in resource use, industrial output, population and
pollution is exponential.

Those who seek to create a sustainable, environmentally sound, society generally start from
the Malthusian premise founded on a fundamental commitment to the principle of scarcity as an
insurmountable fact of life, and the consequent limits to growth imposed by a finite system.
Malthus believed that populations expand just far enough to consume the resources that are
available and that growth was therefore controlled primarily by the limited amount of food
available. A balance between a population and food supply was maintained, he said, either
through ‘positive checks’ such as famine, disease and violence, or by ‘preventative checks’ such
as late marriage, moral restraint and chastity. Modern population specialists hold that the world
population is now held in check through a process of demographic transition involving changes
in levels of fertility and mortality. They point out that as countries develop, their population
numbers tend to stabilise. Although many question inherent scarcity and the idea of there being
limits to growth, there are others who point to crowded living conditions, shortages of food,
widespread famine, exhaustion of natural resources, and life threatening pollution as evidence

that while he may have been wrong in detail, the thrust of Malthus' argument remains intact.
Predictions of incredibly high future populations are rightly viewed today with scepticism but it
1s true that there are now more people in the world than ever before and they are consuming
more resources than ever before. Global consumption has expanded at an unprecedented pace
over the twentieth century. Today's higher levels of consumption are undermining the
environmental resource base and exacerbating human inequalities as the dynamics of the
population - economy - environment nexus accelerate.

In what some argue is an unhappy vindication of Malthusian doctrine, overpopulation,

famine, pestilence and war, continue to ravage underdeveloped countries. Here the global

successes mask urgent, sometimes worsening, problems at the local or regional level. While

" A. Dobson, Green Political Thought, 2™ Edition (Routledge, London, 1995), p. 79
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some countries are moving towards population stability others are still growing rapidly.’ In
Africa, Asia and Latin America this rapid population growth is fuelling urban environmental
problems that threaten to overwhelm the capacity of municipal authorities to provide even basic

services. These people have not shared in the economic and social progress experienced by the

majority and still live in poverty. And their numbers are growing.

The future of human population growth has been determined, and is now largely being
decided, in the world's less developed nations. The youthful age structure of these countries
means that their absolute populations will continue to grow even when the rate of increase has
declined significantly. The United Nations (UN) predicts that around another 3 billion people
will be added over the next 50 years. The total world population was around 800 million at the

time of Malthus. Today it is estimated that there are more people than this (about 840 million)

who are chronically hungry. Although his views have been much maligned, Malthus' 1deas have

renewed relevance within the current sustainability debate.

Richard Douthwaite (1992) asks how we could have progressed along the path of economic
growth, technical innovation and increasing efficiency for so long and yet end up with massive
unemployment, wide spread poverty and the fear of economic collapse. His answer 1s that

“economic growth has enriched the few, impoverished the many, and endangered the planet”.’
He argues that as economic growth continues it takes more and more resources to achieve
additional increments of growth. The whole process, 1n etfect, becomes progressively more

inefficient.

Increasingly today people are becoming suspicious of economic totalitarianism. In Blueprint

for a Green Economy (1989), Pearce et al suggest that green economics, starts from the
assumption that scarcity exists, sustainability is an imperative and that economic development
should be about human fulfilment, involving all round development, not just material growth.
Conventional economic growth, they argue, is not the ultimate good. Economics should be
redefined within a sustainable society that seeks more than the bottom line mentality. Pigou's
(1920), concept of negative external effects looked at environmental problems from an economic
point of view before they emerged as a critical societal problem. He refuted Smith's 'invisible
hand' theory believing it necessary that "an authority of wider reach should intervene”.
Influenced by Pigou, Mishan, Daly and others have criticised traditional economies for their

ignorance of environmental issues and denounced conventional economic growth policies based

® United N6ati0ns Population Fund (UNFPA), The State of World Population 1995 (UNFPA, New York,
1995), p.1

”R. Douthwaite, The Growth Illusion (Council Oak Books, Oklahoma, 1992)
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on easily measurable parameters such as employment levels, income levels, public debt, the
exchange rate, and so on. These, they argue, make it easier to overlook and neglect other
relevant, but less obvious, issues. The Limits to Growth theory applies thermodynamic laws to
economics, after economist Georgescu-Roegen. These imply that all production that uses
material and energy eventually transforms them into a more random, chaotic, or disordered,
state. A contemporary exponent of this perspective, Herman Daly advocates that there 1s a limit
to the use we can make of scarce resources. Waste, he says, is an inevitable by-product of the
extraction and use of resources. Economic growth in the conventional sense is more of a
problem than a solution because it damages the environment and leads to social injustice. But the
idea that we need to abandon the constant craving for material wealth and redefine our notion of
growth is an anathema to many. Modern environmentalists nevertheless argue for the necessity
of an ecological society based on a comprehensive set of sustainable policy objectives that cover
all aspects of our lives; economic, social, cultural, political, technological and environmental.

Such a society will be constructed on the basis that there are ecological limits to material growth.
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Chapter |
1.0 THE BIOSPHERE

The Age of Nations 1s past.
The task before us now,

if we would not perish,

is to build the earth.’

Figure 1.1 Earth from Space: the hiosr

' P. Teilhard de Chardin, Building the Earth (Geoffrey Chapman, London, 1965), p. 16
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1.1 The biosphere and the noosphere

The term biosphere was coined by Jesuit priest and palaeontologist Pierre Teilhard
de Chardin (1881-1955) to describe the relatively thin film of earth, water, and air

which envelopes the Earth, and which 1s humanity’s present and, as far as we are able to predict,

future habitat. De Chardin used the word to help explain his idealistic conception of the

universe, in which the Earth is also surrounded by a noosphere, or realm of mental and spiritual

connections. In 1947 de Chardin described the noosphere as:

...nothing less than the manifestation of a particular kind of super-Brain, capable of attaining mastery
over some super-sphere in the universe and in the realm of thought...Something is purposefully
stirring, as in a living being. No one can deny that a network (a2 world network) of economic and

psychic affiliations is being woven at ever-increasing speed, which envelops and constantly penetrates
more deeply within each of us.’

He believed that the "transformative power of love”, through noogenesis (the concentration

and collective march forward of human thought), 1s pushing human consciousness to reach up

and achieve a new level at "Omega point” and was convinced that humankind had embarked on

“the greatest period of change the world has ever known”.

The ills from which we are suffering have had their seat in the very foundations of human thought.

Today something is happening to the whole structure of human consciousness. A fresh kind of life is
starting.”

Following Hegel’s view of history as a process of emerging world spirit, de Chardin saw
humankind as the culmination of the whole movement of matter and life. Unlike the medieval
cosmology, which had located man at the static geometric centre of the universe, his worldview
saw the “human phenomenon” as passionate, dynamic and ceaselessly moving, the “supremely

characteristic form of the cosmic phenomenon”. His famous dictum is unequivocal in this
regard:

Man is the ascending arrow of a great biological synthesis.*

De Chardin's monistic Christianity told the story of creation in such away as to dispense with

dualisms between mind and matter, and the spiritual and the material, so that the inner spiritual
nature of things evolved intimately with their material aspects. For him everything had intrinsic
value regardless of its value to humans and yet his assertion presents us simultaneously with the
view that we are both part of, and distinct from, the rest of nature. Within this new paradigm

* P, Teilhard de Chardin, The Future of Man (Collins, London, 1964)
3 Teilhard de Chardin (1965), p. 23
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“Man, the finished prototype whose perfection makes everything prior to him seem like a rough
sketch” is better placed to understand his title to the “sovereignty of the Universe”. This view of
our place in relation to nature has immense moral significance. Our values may be transformed
because of it. De Chardin described the critical world events prior to the outbreak of World War
II as marking “a turning point” as well as “a crisis in our understanding of progress”.’

The noosphere (system of conscious minds) has evolved from the biosphere (material living

matter) that, in turn, had evolved from the geosphere (non-living matter). To de Chardin human

progress was primarily about constructing the noosphere, an activity that he believed would lead
to progress for the whole of nature. During the latter half of the twentieth century, however, the
biosphere, has been put under increasing pressure from forces of 'progress’ in the form of
exponential population and economic growth. It is becoming apparent that within a finite
system, like the Earth's ecosystem, there are ecological limits to material growth. Our planet is
now being stretched to its limits by a rampant form of materialism that continues to waste

resources and pollute the Earth. More and more people are realising that the way we live

modern lives is unsustainable.

1.2 A small and finite Earth
Among the most significant characteristics of the biosphere are its relative smallness,

and the limited nature of the resources it has to offer. Its thickness, at less than 20 miles, is
minute relative to the radius of the Earth (around 4,000 miles at the equator). The Earth, in turn,
is a relatively small planet in our solar system. At its centre, the Sun has a radius of
approximately 430,000 miles and an ‘atmosphere’ consisting of a ‘chromosphere’ which extends
to about 6,000 miles above its surface. Our planet is around 95 million miles from the Sun.
There is no real way that the human mind can comprehend the dimensions of the universe.
The Sun is just one star among a vast number (around 100 billion) existing in our galaxy, the
Milky Way. And the Milky Way is only one cluster of stars floating in a vast universe consisting
of 100 billion to a trillion ‘known’ galaxies. Light takes 2 million years to reach us from our
nearest neighbouring galaxies, M33 and M31.¢
Our solar system 1s around four and a half billion years old. The biosphere, the only one in
the solar system, having come into existence when Earth’s crust cooled allowing its gaseous

components to liquefy and solidify, is much younger. It 1s possible that other suns have planets

4 Ibid., p. 9
> Ibid., p. 25
®J. Gribbon, In Search of the Big Bang (Penguin, London, 1998), p. 67
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which, like ours orbit their sun at a distance, which allows them too grow biospheres around

their surface but we have yet to discover one.

1.3 Fossil fuel, ozone depletion, and global warming
Limited in its volume the biosphere contains a limited stock of resources on which
various species, including humans, draw in order to survive. Some of these resources are

renewable, for example, timber, while others are non-renewable, for example, coal, oil, and

natural gas. Any species that overdraws on 1ts renewable resources, or exhausts its non-

renewable resources condemns itself to extinction. There are three distinct components of the

biosphere:’

e matter that has not yet come to life through acquiring an organic structure;

e living organic matter,
e matter that was once alive and still retains some organic qualities and powers.

The film that is now the biosphere once consisted entirely, like the majority of the Earth, of
completely inanimate and unconscious matter. This non-organic component is massive and has

provided us with an invaluable resource for the maintenance of human life. Coal is a carbon

based mineral, the product of the compaction of partially decomposed plants and trees. Oil and

natural gas are also ex-organic matter deriving from hydrogen and carbon. Collectively we
describe these as fossil fuels.

The Earth has an atmosphere containing around 78 percent nitrogen and 21 percent oxygen at

an average temperature of 15 *C (89 °F). Oceans cover two thirds of its surface. Contained in the
oceans and air are simple chemicals like ammonia, hydrogen, methane and water which, under
certain atmospheric conditions, like the build up of heat and pressure and lightening, combine to

form chemical compounds such as amino acids, one of the primary constituents of single cell

organisms. The material constituents of the biosphere are spatially redistributed and chemically
reconfigured as a result of the interaction of these living organisms with inorganic matter. Some
of these primitive organisms constitute a filter through which the radiation that is constantly

bombarding the biosphere (from the Sun and elsewhere) is reduced to levels, that are not only

tolerable, but also conducive to ‘higher’ life forms, like ourselves.

Though the biosphere is finite it is not self-sufficient. Life is created through a cosmic
process whereby physical energy, in the form of radiation, is transmitted from the Sun (and to a
much lesser degree from other stars) to the receptive biosphere. Among other things this energy

is used by green plants to create complex substances from CO2 and water via photosynthesis. As
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long as there is no change in either the source of radiation or the filtering characteristic of the

biosphere the process will continue. But our Sun, like every other in the dynamic universe 1s
changing constantly. It is conceivable that at some point in the future that these changes will

alter the amount of radiation being transmitted to the extent that the biosphere will become

uninhabitable.

Such a catastrophic event should it ever happen, would be beyond our control, and (probably)
beyond our ability to provide a counteractive technological response. Nevertheless our own

material power is now considerable and has reached a level that could, without any external

influence, render the biosphere uninhabitable. Human activity has always imposed burdens on

the Earth's ecosystems but as Bookchin (1930) points out:

The power of this society to destroy has reached a scale unprecedented in the history of humanity -

and this power is being used, almost systematically, to work an insensate havoc upon the entire world
of life and its material base.®

At the end of the twentieth century we humans can now destroy ourselves, in one of two
ways. We can do it quickly through nuclear weapons, or slowly through environmental

degradation. For many of my own generation our psychological and emotional lives have been

defined by the constant threat of nuclear war during the 1960s, 70s and 80s. While in the post-
Cold War years we may have become more optimistic that we can avoid nuclear annihilation,
the threat posed by global warming, excessive population growth and other forms of
environmental destruction have replaced the old fear. Environmental problems, because they are
tied to population and economic growth, and technological choices that have positive as well as
negative aspects, seem somehow more complex and much more difficult to solve,

The explosion of the Soviet Union's Chernobyl nuclear power plant in 1986 was arguably the
most significant and destructive accident in industrial history. The fallout from the blast left the
surrounding countryside uninhabitable for decades and brought death and disease to thousands
of people. The fact that changing wind patterns could send most of the radiation across western

Europe attracted a lot of concern and brought the environment into sharp focus. Public opinion

changed and people began to take environmental issues more seriously. Chernobyl made clear
the irrelevance of national borders to modern environmental problems, a theme embedded in
Pigou's (1920) concept of negative external effects and underlined by other key developments of

the 1980s. Since 1974 scientists had suspected that the stratospheric ozone layer a thin life-

" A. Toynbee, Mankind and Mother Earth (Oxford University Press, London, 1976), p. 10
® M. Bookchin, Toward an Ecological Society (Black Rose Books, Montréal, 1980), p. 35
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protecting layer fifteen miles above the Earth’s surface which absorbs harmful ultraviolet

radiation, was being damaged by man-made chemicals.

The discovery, in 1985, that there was a huge hole opening up in the layer over Antarctica
caused great international concern. Satellite information has confirmed that ozone levels were
also dropping ominously over the Northern Hemisphere by almost 1 percent per year in some
areas. Epidemics of skin cancer and weakened immune systems are among the potential
consequences of ozone layer destruction.” It could also results in the withering of important
food crops and the deaths of animals crucial to the food chain.

When scientists finally proved that chlorofluorocarbons (CFCs), commonly used as a
refrigerant, posed a clear and immediate danger to the ozone layer, thirty-one nations signed the
Montreal Protocol on ozone depletion in 1987, a historic agreement, aimed at phasing out CFCs
and other ozone-destroying chemicals entirely by the year 2000. Despite the mandate and the
fact that the use of ozone-depleting substances has been reduced been by around 70 percent
since 1987 the hole in the ozone layer above Antarctica has grown to around the size of the
United States (1n 1997). The reason is that with ozone depletion, as with population growth and
other environmental problems such as climate change and global warming, there is a long lag
time between cause and effect. Problems like these can acquire such a momentum that they
cannot be halted, let alone reversed quickly. CFCs remain in the atmosphere for decades.
Assuming everyone obeys the protocol, it will be the middle of the twenty-first century before
atmospheric concentrations of CFCs return to the levels of the late 1970s. Meanwhile the ozone

layer is still not safe and the phase out of CFCs and other ozone-destroying chemicals is far from

complete. There is also evidence that a significant black market in illegal CECs has sprung up,
endangering some of the gains already made.

Global energy use, which has increased nearly 70 percent since 1971, is projected to increase at
more than 2 percent annually for the next 15 years.' This increase will bring more energy
services such as refrigeration and transportation to people but it will also raise greenhouse gas
emissions about 50 percent higher than current levels unless a concerted effort takes place to
increase energy efficiency and move away from today's heavy reliance on fossil fuels." The low

price and familianity of fossil fuels mitigates against the switch to renewable energy sources,

? The U.S. Environmental Protection Agency estimated in 1991 that some 12 million Americans would
develop skin cancer over the next 50 years.

'* International Energy Agency, World Energy Outlook, 1995 (OECD, Paris, 1995), pp. 35-9

"' World Resource Institute (WRI), World Resources: A Guide to the Global Environment (Oxford
University Press, New York, 1996)
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such as wind, solar, geothermal, hydro, and others, but these ‘clean’ energy sources are
nonetheless undergoing considerable expansion and technical progress.

In a paper written in 1896 the Swedish chemist Svante August Arrhenius correctly theorised

that the carbon dioxide (CO2) released when fossil fuels were burned could have a warming

effect on the planet's atmosphere.'” Like glass in a greenhouse CO2 traps heat from the Sun that

would otherwise reflect off the Earth and back into space. Arrhenius considered global warming

a positive effect, which might produce "more equitable and better climates” but modern science
has disproved this part of his theory."”
Scientists have shown that higher global temperatures could melt glaciers and expand oceans,

causing sea levels to rise and flooding low-lying areas. The threat of global warming was clearly

laid out in the UN's 1995 Intergovernmental Panel on Climate Change (IPCC), representing the
authority of 2,000 scientists from around the world. The report presented a grim tale of planetary
collapse if CO2 levels continue to rise and the chances of severe climate change are increased:
one-third to one-half of the world’s mountain glaciers could melt, one-third of all ecosystems

could be radically disrupted, sea-levels could rise by 15 to 90 centimetres by 2100, 92 million

people in coastal areas would be at risk. Millions could die as malaria and other diseases spread

and starvation could be widespread as agricultural areas turn into dustbowls and deserts.

Since many nations are heavily dependent on oil and coal, CO2 levels (already the highest in

150,000 years) will continue to rise steadily well into the twenty-first century. Although

scientists now almost universally believe that the greenhouse effect can raise global temperatures

to dangerous levels in the short-to-medium term, nations continue to drag their feet on CO2
reductions.

Millions of years of evolution have left humans capable of responding to immediate
environmental threats - as when the rustling of leaves signals the approach of a predator - but we

are less inclined to react to a continuous threat, particularly one which spells danger in the
distant future. The more time that passes without taking sufficient action against environmental
hazards like global warming and ozone depletion the more difficult it will be to change our
course towards a sustainable path. In The Naked Ape (1967) Desmond Morris observed that

humans "suffer from a strange complacency that...we are somehow above biological control"**

and that our role as Earth's dominant species is therefore assured. This complacency as Morris

12 Cited in M. Hertsgaard, Earth Odyssey: Around the World in Search of our Environmental Future
(Abacus, London, 1999), p. 10

'* Intergovernmental Panel on Climate Change, Climate Change 1995 (Cambridge University Press,
Cambridge, 1999)

“D. Morris, The Naked Ape (McGraw Hill, New York, 1967), p. 240
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pointed out flies in the face of our knowledge of the natural world. The biological essence of life

involves ceaseless competition - against the elements and between and among species. In the
history of life on Earth ninety nine per cent of species have been unable to survive such
competition and have ended in extinction. Homo sapiens are among the millions of species that
have survived so far against the odds. But survival is a constant struggle. Sceptics and defenders
of the status quo discount environmental warnings as overwrought and unproven. They have
argued that the approach of the new century has stirred up millenarian apocalyptic prophecies.

And there are those who perhaps take the warnings more seriously but question the findings and

predictions of scientists whose analytical tools, of necessity, contain uncertainties. But
uncertainty can work both ways. We have accumulated an impressive body of knowledge about
the environmental crisis but there is a lot more that we do not know. Hubert Reeves, the director
of research at the French government's main science institute, the Centre National de la

Recherche Scientifique warns that like the wizard's assistant who borrows the master's tricks

only to make a mess and end up fleeing for his life:

... We are playing the sorcerer's apprentice with the planet...There are those who point to the

uncertainties to argue against taking action, but this, I think, is a dangerous approach. If you smell
smoke you don't wait until your house is on fire to look for the reason."

When global warming begins visibly to disrupt the world’s weather and ecology it seems
likely that currently reluctant countries (like the United States) will become concerned enough to

take action, by, for example, levying a "carbon tax”, or completely phasing out the burning of
fossil fuels.

14 The rise of the ‘human empire’

In evolutionary time the rise of the “Human Empire” has been, like the origin of the
Universe, instantaneous and spectacular. If the four and a half billion years of this planet's
evolution were compressed into one week, then at the very beginning of the week cosmic dust
and hot gases would have condensed to molten rock, which as it cooled, would become
enveloped in a thin film of air, soil and water. This is the cosmological soup, we know as the
biosphere but it would take two more days (around a billion years) for the first si gns of life to
appear. Eventually some species of the original sulphur-based single cell organisms would begin
to give off oxygen and make it possible for air-breathers to develop. A number of these primary

bacteria would evolve into plants and then, towards the end of the week, fish would appear.

' Hertsgaard (1999), p. 14
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In this compressed view, it would take another five days, for pre-humans to diverge from the
great apes and thus pave the way for the arrival of the conscious human being. And all that's
happened in recorded history would have taken place in the last few seconds. The twentieth
century would have come and gone in a fraction of a second and, now, a full week later, in the
blink of an eye, the human species would have become “masters and possessors’™ of nature.

The competition and conflict that have characterised the progression of life have caused the
extinction of around one million species of living beings. Humans have been the most successful
of all the species in mastering the other constituents, both animate and inanimate, of the
biosphere. By a process of selective domestication of certain plants and animals and the
destruction of many others deemed of little practical use (or through ignorance) we have
substituted a form of human selection for natural selection and, in so doing, drastically reduced
the number of surviving species. We must assume that, all things being equal, nature will
eventually extinguish the human line. It is, therefore, in our self-interest to learn how to prevent

extinction; eventually we might need such knowledge to save ourselves.

1.5 Loss of biodiversity

Life on Earth has been differentiated into a number of distinct genera and species, and
each species 1s represented by a number of specimens. The abundance and diversity of life has

been the precondition for ‘the chase of the organism’ in the progression of life from 'simple and
weak' to ‘complex and potent’ organisms. This progression has at best been parasitic (animals on
vegetables; humans on animals; humans on vegetables) and at worst predatory (animals on
animals; animals on humans; humans on animals; humans on humans) The price of progress has
been competition and disharmony. Throughout the history of life the various battles for the

biosphere’s resources have been waged both berween different species and within species among

different specimens. Humans though are the only species that fight each other to the death and
commit the kind of atrocities witnessed in war.

Toynbee (1976) argues that the progression of life in the biosphere reveals itself in two ways
that are hostile and contrary to one another and that this is expressed in good and evil acts. Evil

and goodness are exclusively human concepts but, he argues, because we are part of the

biosphere - one of the products of life’s progress - our consciousness, ethics and morality are

also part of its reality. De Chardin believed that “the consciousness of the Universe” resides in

the human being. If we assess ascent in terms of power, the progression of life has produced an

ascending series of species with humankind as the most potent. But as far as we know humans

are unique in that we are the only species capable of being both good and evil. This is because,
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again as far as we know, we are the only species conscious of our actions and thus able to make

deliberate choices.

Tyger! Tyger! Burning bright

In the forests of the night,

What immortal hand or eye

Could frame thy fearful symmetry?

William Blake was horrified at God’s creation of the tiger. But, unlike a human being, the
tiger is 'innocent’. When it satisfies its hunger by killing and eating its victim it feels no remorse.
But it would have been an evil act if God had created the tiger to prey on the lamb, and the
human being to kill the tiger. The biosphere exists and survives through a delicate self-regulating
and self-maintaining balance of animate and inanimate matter. The constituents of the biosphere
are interdependent and, in this regard, we humans are no exception. Through our thought
processes we might distinguish ourselves from our fellow humans, and from the rest of nature,
but our human nature, including human consciousness, is located within the biosphere.'

Although, in 1758 the Swedish botanist, Carolus Linnaeus (1707- 1778) estimated global
species to number around 9,000 we now know that this figure was wildly inaccurate. To date
around 1.4 million species have been described and it is estimate that there could be up to 30
million different species, as yet unidentified. It has been suggested that we humans rely upon

approximately 10 million other species for our continued survival and well being.!” Ecosystem
and species diversity serves as a vital reservoir of genetic material for the future development of
agriculture, forestry, and pharmaceutical products. Around the world, for example, a large

proportion (around one third) of the world’s food supply relies either directly or indirectly on

effective insect pollination." Yet with each passing day many species are eliminated because of

increasing human activities and population, including deforestation, soil and water pollution,
pesticide use, urbanisation, and industrialisation.'

In the recent past, the level of biological diversity was the highest the world has ever seen. It
has taken around three and a half billion years for this biodiversity to evolve but in one human

life span we are rapidly destroying it. Whereas the natural rate of extinction is estimated at

16 ‘ . ' ‘ . ‘
There is no scientific evidence to suggest that humans have lived, or can ever exist, beyond the

biosphere. As far as we know if our habitat could no longer support life we would suffer the same fate as
other life forms by becoming extinct.

""" M. Sagoff, ‘Carrying Capacity and Ecological Economics’ in BioScience 45 (9), (1995), p. 610-620

' C. O'Toole, ‘Diversity of Native Bees and Agroecosystems’ in J, LaSalle and 1.D. Gault (eds.),
Biodiversity (CAB International, Oxford, 1993)

YE. O. Wilson , The Diversity of Life (Harvard University Press, Cambridge, MA., 1992), p. 132
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around 1 species per year, the actual rate has been estimated at around 1 species becoming
extinct per hour.”

"Of the species living now, very few will transmit progeny to a far distant future” 2 The
reasons for extinction have changed greatly since Darwin wrote Origin of Species. In prehistoric
times, natural disasters and competition between species were the main causes. Later

overexploitation and the introduction of exotic species caused further disappearances but, in

more recent times, the main causes have been the destruction of habitat and pollution. Almost all
of the losses are now caused by human activities, primarily through the destruction of tropical
forests. Due to the ‘slash and burn’ policies of some developing nations these are being
destroyed at a rate of 40,000 square miles per year (smoke from the forest fires in Indonesia is
visible from space).2 Other habitats — temperate forests, deserts, wetlands, and coral reefs - are
also being destroyed at alarming rates, either for profit or to make room for housing, agriculture

and other human activities. A 1995 study commissioned by the UN found that 25 percent of

mammal and amphibian species, 11percent of birds, 20 percent of reptiles and 34 percent of fish
species are threatened. Estimates suggest that we have lost 1 million species and many millions
more will become extinct in the first few decades of the twenty-first century. ¥ Whereas other
environmental problems could conceivably be repaired in a matter of generations, the loss of

biodiversity on this scale could take millions of years to correct. Some therefore argue that it is

the single most important problem now facing the world.*

1.6 Consumption of natural resources

Consumption of the biosphere’s natural resources by modern industrial economies is

very high - in the range of 45 to 85 metric tons per person annually when all materials (including

soil erosion, mining wastes, and other ancillary materials) are counted. It currently requires
about 300 kilograms of natural resources to generate US$100 of income in the world's most
advanced economies. Given the size of these economies, this volume of materials represents a

truly massive scale of environmental alteration. For this reason, extending this kind of resource-

2 R.S Kellert and E.O Wilson, The Biophilia Hypothesis (Island Press, Washington DC, 1993)
21 Charles Darwin, The Origin of Species, sixth edition (Murray, London, 1885)

2 S. Schwartzman, Fires in the Amazon: An Analysis of Satellite Data, 1996-97 (Environmental Defence
Fund, 1997)

B R. T. Watson et al, Global Biodiversity Assessment (UNEP and Cambridge University Press,
Cambridge, 19935)

# E. O. Wilson, Naturalist (Island Press, Washington, DC, 1994), p. 355
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intensive economic model to developing nations as is now occurring around the world 1s not

viable in environmental terms.”

1.7 Deforestation

Deforestation continues to shrink and degrade world forests, with deforestation rates in
most countries surveyed increasing from 1990 to 1995 despite a surge of public awareness about
the loss of forests, especially in the tropics. Deforestation in the Amazon doubled from 1994 to
1995 before declining in 1996, and forest fires in both Indonesia and the Amazon took a heavy
toll in 1997. The world has lost half its forests over the past 8,000 years through conversion to
farms, pastures, and human settlements or commercial sites. % According to data from the U.S.
National Aeronautics and Space Administration (NASA) from 1997, around 55 percent is caused

by 'slash and burn' agriculture, while logging accounts for 20 percent, roads and infrastructure

construction for 15 percent, and cattle ranching some 10 percent.” The main impetus for

deforestation is not too many people but inequality. Land-hungry peasants migrate to the

rainforests because land is not available elsewhere. In Brazil, for example, 1 percent of the

landowners occupy around 40 percent of the land. So ninety percent of the farmers have to make
do with 10 percent of the land.”

The burning of the rainforests intensifies the greenhouse effect by adding carbon to the

atmosphere and by eliminating the counterbalances to the build up of greenhouse gases.

Deforestation accounts for around 235 percent of all global CO2* emissions and an estimated

extinction rate of twenty seven thousand species every year.”

1.8 Food and agriculture

Although global food production is generally adequate to meet human nutritional needs,

problems with distribution mean that currently global food shortages are critical, with more than
2 billion people undernourished - the largest number ever recorded.” In 1992 the World Health

Organisation estimated that 40,000 children were dying each day from diseases involved with

3 WRI (1996)
 Ibid
27 Schwartzman (1997)

B M. C. Eakin, Brazil : The Once and Future Country (St. Martins, New York, 1997), p. 106

® N. Myers, ‘Tropical Forests: The Main Deforestation Fronts' in Environmental Conservation 20 (Spring
1993)

% Wilson (1992), p. 197
% World Health Organisation (WHO), Bridging the Gaps (WHO, Geneva, 1995)
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malnutrition.”® These problems have intensified as more people compete for a finite resource
base. World food production is still rising, but several trends will make it more challenging to
feed an additional 3 billion people over the next 30 years. Yields of the major grain crops are
rising more slowly now than in the past, and post-harvest losses remain high. Soil degradation
from erosion and poor 1rrigation practices continues to harm agricultural lands, jeopardising
production in some regions. In general, without a transition to more resource-efficient and less

toxic farming methods, it will be difficult to meet world food needs in the future without

increasing agriculture's environmental burden.”

1.9 Water

There is no more fresh water on the planet than there was 2,000 years ago when the
world population was less than 3 percent of its current size. Humanity's use of water quadrupled
between 1940 and 1990. Today global water consumption is still rising rapidly, and the
availability (or scarcity) of water 1s likely to become one of the most pressing and contentious
resource issues of the twenty-first century. One third of the world's population lives in countries
already experiencing some form of water stress. Some 1.3 billion people have no access to clean
water. Some predict that almost 3 billion people will be severely short of water within the next

50 years.” Of course although supplies of land and water might not expand, more efficient use

of these resources could have the practical result of expanding supply.

1.10  The future of the biosphere and ecosystems

These trends paint a troubling picture of the future of the biosphere. Accumulating

environmental harm ultimately puts at risk the ecosystems and environmental processes such as

climate that form the basis of human health and wellbeing. Yet, since they differ greatly in terms
of scale, effect, and the time frame in which they operate, environmental trends are not always
easy to interpret and establishing priorities for action requires care. There are differences in the

nature of the response needed to address the local and immediate threats of deforestation and the

global-scale, long-acting threats such as climate change. We can, however draw some important
conclusions from the trends sketched above:

*2 World Health Organization (WHO), Our Planet. Our Health: Report of the WHO Commission on
Health and Environment (WHO, Geneva, 1992)
3 WRI (1996)

*R. Engelman and P. LeRoy, Sustaining Water: Population and the Future of Renewable Water Supplies
(Population Action International, Washington, DC, 1993)
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o Changes to natural ecosystems and the biosphere are occurring on a larger scale than ever
before, involving entire landscapes. Such large-scale landscape changes - through
deforestation, expansion of agricultural land, and urban and suburban growth - is likely to
dictate the physical condition and extent of terrestrial ecosystems in the coming decades.
The progressive fragmentation of the world's remaining forests; build up in coastal areas;
and the sprawl of cities, suburbs, and attendant roads and infrastructure over once-rural areas
will do much to degrade the habitat and watershed values of these areas.

e The scale of these changes, as well as the increasing intensity of industrial and agricultural
processes, are inducing changes in the global systems and cycles - such as the atmosphere
and the nitrogen cycle - that underpin the functioning of ecosystems and the life-giving
qualities of the biosphere. These changes in what are called the "global commons” represent
long-term environmental threats of a profound and far-reaching nature. Global warming
from the build up of greenhouse gases is the best-known example, with the potential for
large-scale disruption of natural ecosystems, agriculture, and human settlements due to
changes in rainfall and temperature patterns and rising sea levels (the recent flooding 1n

Mozambique is a tragic example). Disruption of the global nitrogen cycle through extensive
use of fertilisers, the burning of fossil fuels, and other activities also has the potential to

change the structure and composition of terrestrial and aquatic ecosystems.

Threats to biodiversity from all sources are quickly reaching a critical level that may
precipitate widespread changes in the number and distribution of species, as well as the
functioning of ecosystems. Current extinction rates are 100 to 1,000 times higher than pre-
human levels, and projected losses of habitat from land conversion, as well as increasing

competition from non-native species, will probably push this rate higher still.

1.11  The high frontier?

Boulding, in describing The Economics of the Coming Spaceship Earth (1973), suggests

that we are in the middle of a long process in which our self-image and our idea of our
environment is slowly changing. Primitive humans and those in early civilisations imagined
themselves to be living on a virtually infinite plane. There was always somewhere beyond the
known limits of human habitation and for most of human history there has existed the notion of

the 'frontier' as a place to go when things got too difficult at home (either through environmental
or social problems).”

* K.E. Boulding, 'The Economics of the Coming Spaceship Earth', in H. E. Daly (ed.), Toward a Steady-
State Economy (W. E. Freeman and Company, San Francisco, 1973), pp. 121-32
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Boulding presents the image of the frontier as one of the oldest of mankind's history and one
that we find difficult to shake off. Throughout the twentieth century there have been those who
have considered the possibility of life beyond the Earth’s boundary (for example, Tsiolkovsky
1923, Bernal, 1929; Dyson, 1971; Bond, 1973; and O’Neill, 1977). In the context of the recent
discourse on sustainability and on the limits of the Earth's carrying capacity, ideas on the
feasibility of exploring the high frontier in space have re-emerged. A recent analysis conducted

in Canada reviewed the concept of carrying capacity and demonstrated that, based on the
consumption rates of the Canadian population, the area of productive land needed to maintain

the world population is three times the current capacity of our planet.

The implication is that it would require an additional Earth or two with existing technology to provide
for the present world population at Canada's ecological standard of living.*

When we consider that the UN Population Division does not forecast a levelling off of the
global population until it reaches 12 billion sometime in the in the twenty-second century then
our need for more resource rich planets is more acute.’” But when we think that the nearest
potential biosphere to our own may be hundreds of millions of light-years away, the idea that we

might discover one such planet (let alone four), transport people there and then efficiently mine

its resources is unthinkable. And yet there are those who refuse to give up on the possibility.

The Moon, our nearest satellite is relatively close at ‘only’ 250, 000 miles away but it took
the huge and magnificent scientific, technological and social effort of thousands of people to
land a few men the Moon. Even if it had proved to be rich in resources, the mining of them
would have been economically prohibitive. Because the physical structure of the human body is
designed for the gravitational pull of Earth’s mass and the specific pressure of its air, and we
need food in the form of organic substances the long-term colonisation of the Moon by humans
is not practical. In fact the Moon is not habitable for any form of life. Its inanimate matter, which
could be a resource would have to be mined in extremely inhospitable conditions and then

transported back to Earth. Although the Moon and the other planets in our solar system are

unsuitable for inhabitants of our biosphere it is possible that other suns in other galaxies, have
other planets that would be able to sustain our kind of life.

**W. E. Rees, 'Ecological Footprints and Appropriated Carrying Capacity: What Urban Economics Leaves
Out', in Environment and Urbanization 4, no. 2 (October 1992), p. 129
TUNPD (1998)
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J. Desmond Bernal was a scientific polymath who believed that nature needed to be “attacked
from many and unexpected sides”.* In The World, the Flesh and the Devil (1929) he wrote
about the colonisation of space and the restoration of Earth to a more natural state. He saw
humanity’s emancipation from the Earth arising from a self-directed evolution, where the
majority of people would live in man-made globes (initially hollowed out asteroids), 10 miles in
diameter containing around 25, 000 people, which would orbit the Sun, living off its wasted
solar energy.

Early twentieth century science-fiction writers had anticipated Bernal's visions, notably the
Russian Konstantin Tsiolkovsky (1903) who, in Nauchnoe Obozrenie described the probing of
space by liquid-fuelled jet devices. By 1920 he had outlined the construction of a large manned
space station which would rotate to create artificial gravity by centrifugal force and within which
undiluted sunlight would be harnessed for factory processes, including the growing of plants for
food.” Tsiolkovsky’s ideas influenced the novelist Alexsei Tolstoy’s Aelita (1923) which placed
a Red Army man on Mars to bring about a revolution against a decadent society there.

Freeman Dyson, is best known for his idea of building an artificial biosphere around the Sun.
Expanding on Bernal’s ‘solar’ theme the proposal for the Dyson Sphere consisted of a large
number of artificial space cities each pursuing an independent orbit around the parent star.
Together they would exploit virtually all of the Sun’s available radiant energy. In one sense
construction on the sphere has already begun with the launching of artificial satellites and space
probes powered by in-built solar collecting panels. As for a habitable Dyson Sphere, his own

view was that it would not begin with a big architectural design but would evolve by a slow
accretion. He said,

We will go into space, as I hope, in large or small groups in different kinds of structures. Some of us
will colonise asteroids, some of us will colonise planets, some of us may colonise comets. And so we

will gradually distribute ourselves in more and more places...One has to envisage some kinds of traffic
laws — streaming of artificial space cities with orbits co-ordinated so they don’t bump into each other.”

In the early 1970s a group of scientists and engineers led by Alan Bond of the British
Interplanetary Society completed a five year research project aimed at designing a craft they

called Daedalus,! ‘populated’ by computers and robots, which would journey beyond our Solar

*® More specifically he was the founder of X-ray crystallography. Bernal also made the first X-ray
analyses of biochemical crystals and viruses opening the road to the advent of molecular biology.

¥ K.E. Tsiolkovsky, ‘Beyond the Atmosphere: A 1923 Essay’, Spaceflight, 9 (1967), p 9-11

“ Freeman Dyson cited in N. Calder (ed.), Spaceships of the Mind (BBC, London, 1978), p. 22

41 1.B.S. Haldane wrote Daedalus, or Science and the Future (1923), one of a commissioned series of
eighty-six volumes which exhaled such scientific optimism that Betrand Russell countered it with Icarus,
or the Future of Science (19235). In Greek mythology Icarus, the offspring of Daedalus, in escaping from
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System travelling at speeds of up to 24,000 miles per second, to visit the planets of nearby stars.
Launched by thermonuclear explosions produced by compressing and heating pellets of heavy
hydrogen (deuterium) and light helium (helium-3) Daedalus, was viewed as a prototype of a

craft which one day contain human travellers. It was to be a structure comparable in size and
mass with an ocean liner — 600 feet long and 54, 000 tons — but looking “more like a Byzantine
Church”. Most of the bulk was to consist of the pellets of thermonuclear fuel and the payload of

around 400 tons (plus the energy expended in dispatching it) would be the equivalent of four

years’ production of energy by the entire human population in 1970.

In 1977 in The High Frontier Gerard O’Neill proposed a concept for hollow spinning space
settlement called Bernal Sphere inside which 50,000 people would live with their feet pointing

outwards away from the axis. Looking up in this inverted world they would see the roofs of the

houses on other side of the settlement some 1,600 feet overhead. A system of mirrors would
guide sunlight in past cosmic ray shields causing it to fall with suitable intensity on the living

areas. The darkness of night was to be simulated by adjusting the mirrors. O’Neill used fictional

letters written by an imaginary inhabitant to describe life in a comparatively modest settlement

to be built for the early stages of manufacturing in space:

We live in Bernal Alpha, a sphere about five hundred metres in diameter, with a circumference inside
its ‘equator’ of nearly a mile...Our apartment is about the same size as our old house on Earth and 1t

has a garden...Ballet in 1/10 gravity is beautiful to watch: dreamlike and very graceful... There are
almost as many different kinds of local government as there are national styles within the colomes

ours happens to be a town-meeting style...fresh vegetable and fruit are in season all the time.*

O’Neill, whose work was heavily influenced by science fiction, was the first scientist to
suggest that space settlements were a feasible project for his own generation and then try to
describe engineering methods for their construction but not the first to propose building habitats

in space. One of the twentieth century’s chief exponents of science fiction, Ray Bradbury,

presented the imperative for space colonisation in an interview in 1978:

...Don't let us forget this: that the Earth can die, explode, the Sun can go out, will go out. And if the
Sun dies, if the Earth dies, if our race dies, then so will everything die that we have done up to that
moment. Homer will die, Michelangelo will die, Galileo, Leonardo, Shakespeare, Einstein will die, all
those will die who are not dead because we are alive, we are thinking of them, we are carrying them
with us. And then every single thing, every memory, will hurtle into the void with us. So let us save

them, let us save ourselves. Let us prepare ourselves to escape, to continue life and rebuild our cities
on other planets: we shall not be long of this Earth: And if we really fear the darkness, if we really

Crete flew so high that the Sun melted the wax with which his wings were fastened to his body. Although

Russell agreed that ‘science offers the possibility of far greater well-being for the human race than it has

ever known before’, he insisted that this could only be brought about by the even distribution of ultimate
power, the abolition of war, and the limitation of population growth (Armytage, 1968).
2 G. O’Neill, The High Frontier: Human Colonies in Space (Corgi, London, 1977)
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fight against it, then, for the good of all, let us take our rockets, let us get well used to the great cold
and heat, the no water, the no oxygen.”

But even if we could find a habitable planet it seems unlikely that we could ever reach it. If
either the Bernal Sphere, or the Dyson Sphere, or Daedalus could be built, the distances are so
great, that generations would need to survive the physical and psychological harshness of space,
over a period of many decades or centuries. They would need to be stocked with so much air,
food, and water to keep them alive on their long journey that it is doubtful that they could escape
the Earth’s gravitational pull, let alone be propelled through space. Even if it were possible, for
those who survived the trip and finally arrived on another planet, in another biosphere, there
would be no assurance that they would find air to breathe, water to drink and food to eat, nor a
favourable gravitational pull, and a suitable pressure of air, that would make life bearable.

Since it seems improbable that although they may exist we can ever reach or colonise other
biospheres, we must conclude that our present one is the only physical habitat we are likely to
have and therefore we need to concentrate our thoughts and efforts on its continued habitability.
We need to consider its past, forecast its future prospects and do everything in our power to

maintain its life giving qualities until these qualities are diminished by cosmic forces outwith our
control.

Boulding described how it was that a few ancient Greeks perceived that the Earth was a
sphere but it took the circumnavigation and geographical explorations of the fifteenth and
sixteenth centuries for the fact to be widely known and accepted. Similarly he argues that we are

far from making the moral, political and psychological adjustments implied in the idea that the

Earth is not an infinite plane but a "closed sphere of human activity".*

1.12  The turning point

We can no longer underestimate our social or technological achievements, or our ability
to destroy the biosphere. Although we share the same Earth with millions of different kinds of
living creatures, we also inhabit a world to which no other species has access. Consciousness and
the development of language and technology have assured us our unique position in the web of
life.

It may be, as Toynbee (1976) suggests, that we became social animals in the act of shifting
our habitat from the security of the trees to the relative danger of the open plains, where safety in

numbers may have increased our chances of survival. Certainly our social evolution would have

> Ray Bradbury cited in Calder (1978), p. 141
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prefigured the development of language. Our ability to communicate symbolically through
language, and to inhabit a shared virtual world full of abstractions, stories and memories,
separates us from other species. Terence Deacon (1997) suggests that this divergence can be
traced to events that took place within the last two million years. In discussing the evolution of
language Deacon suggests that the idea of progress in evolution is clouded by seeing the world
in terms of some grand design and reflects an over attachment to the model of technological

progress in Western societies. Technological change has been a cumulative process of adding

“more and more titbits of know-how to the growing mass of devices, practices, and records™ on a
regular basis.*

Biological evolution is not additive. Although we humans are at the upper limit of species’
body and brain sizes this is not because new organs have been added, but rather existing ones
have been modified and enlarged. Evolution involves an increasing diversification and
distribution. Like entropy, it is about spreading out to whatever possibilities, or niches, are
unoccupied and within reach of a little more variation. This diversification happens in all
directions but there are more options available in some directions than in others. Like the Arctic
fish with anti-freeze in its blood or the electric eel that uses electricity to sense its way through
the muddy Amazonian water, the human evolutionary direction is toward niches where doing a
lot of information processing is an efficient way of passing on our genes.*

We humans are also unique in the sense that we are the only species we know of that has
acquired the power to destroy the biosphere and annihilate ourselves. In the two hundred and
fifty years since the outbreak of the Industrial Revolution the systematic pursuit of scientific
research and its application in the advancement of technology, and our ability to harness latent
physical energy from the Earth’s natural resources have been responsible for a significant

increase in our power to affect the biosphere. We now stand at a turning point in the long history

of the biosphere, and the relatively shorter history of humankind.

The biosphere has existed thus far as a life giving entity because of a self-regulating

association of mutually interdependent components. Historically the biosphere was the most
potent force on Earth and no single component, until now, has ever been powerful enough to
disturb its equilibrium. Pre-human species of life that went against this balance (through
incompetence or aggression) became extinct long before they came anywhere near to threatening

the rhythm on which the life of all other species depended. But collectively the human species is

“4 K.E. Boulding, in Daly, (1973), pp. 121-32

*T. Deacon, The Symbolic Species (Penguin, London, 1997), p. 29
% Ibid, p. 30
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now more powerful than the biosphere. Consciousness, language and technology have provided

human beings with an armoury of self-defence to be deployed against the liquidating threat of a

nature "red in tooth and claw”. They have, at the same time, offered us the ability to make

choices. We can survive until we have completely destroyed the biosphere although if this is the
path we choose we cannot escape its nemesis. We will be destroying ourselves and most

probably denying the future possibility of any form of life on Earth.

In the biosphere we are sentient beings in a world that is material and finite. On the physical
plane of our modern existence our aim has been to master the non-human world. In this regard
we have been highly successful, although it may prove to be a hollow success. But there is
another world that we humans occupy that 1s non-material and infinite, and where our aim 1s not
to take possession of nature but to take spiritual possession of ourselves. Living simultaneously
as we do in the physical world of biosphere and the spiritual world of the noosphere we are
amphibious’ creatures whose allegiance is divided between two realms with different objectives.
If the aims prove to be mutually exclusive, and we can only, in Heidegger’s terminology, “live

authentically” by given primacy to one of them, which of the two alternatives is to be chosen?

Passmore’s (1980) reading of the Old Testament suggests that everything exists to serve
humanity. The Book of Genesis, 1ssues the classic and unambiguous directive to humans to be
fruitful, multiply, subdue the Earth, and rule over “the fish of the sea and the birds of the
air...and over all the creatures that move along the ground” (Genesis 1:24). But the conflicting
objective in the realm of the spirit is just as clearly stated in the New Testament book of Mark
when Jesus proclaims the imperative of self-denial and asks what is to gained if we possess the
whole world yet lose our own soul? (Mark 8: 34-7). Jesus was predicting his own death in the

midst of an “adulterous and sinful generation™ but he was also describing the essence of

humanity as an awareness of the spiritual realm that lies behind the physical world. If we lose
our soul we stop being human.

The spirit of the New Testament was expressed by the sixth century Chinese philosopher,
Lao-Tzu, in the Tao-Té-Ching. Lao-Tzu presented a view of the Universe as having an ultimate
wholeness. The Tao (‘the Way’) was the reality underlying surface appearance, which was
ceaselessly moving, expanding and contracting. What appeared to be opposites were (like male
and female, Heaven and Earth, cold and hot) simply different facets of the same thing, as in ying

and yang, that needed to be in balance.* According to this perspective our social and
technological achievements are a trap:

*'D. Pepper, Modern Environmentalism (Routledge, London and New York, 1996), p. 23
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The more sharp weapons there are,
The more benighted will the land grow.
The more cunning craftsmen there are,

The more pernicious contrivances will be invented.
The more laws are promulgated,

The more thieves and bandits there will be.®

Lao-Tzu’s Tao-Té-Ching constitutes perhaps the first great rebellion of thought against the
civilised order. It saw in a pre-civilised world a realm of the self and the community that had
escaped the “system of domination”.* Clark (1993) has described the book as the original
Utopia of Freedom, “the most dialectical and poetic of all the classics of world literature”. It
depicts and Empire in which all sentient beings are allowed to follow their Tao or “natural
course of development and results in a world in which society is in harmony with the rest of
nature. The Taoist Utopia is to be achieved through an “ontology of unity-in-difference” that
rejects the hierarchies of Civilisation (reason over desire, form over substance, soul over body,
male over female, adult over child, humanity over nature, civilised man over primitive man) and

replaces these with a form of unity-in-diversity in which self-realisation 1s paramount.”

1.13  Council of perfection?

The debate over which of the antithetical positions to adopt, has probably been implicit

throughout the history of humanity but it was explicit in India during Buddha's generation

around 500 BC and in the West in the generation of St. Francis of Assisi during the thirteenth

century.s ' Toynbee (1976) describes how the choice for our generation has become one that

society as a whole must make.

The 'cyberspace revolution’ has created a new economy via advances in telecommunications,
the Internet and the World Wide Web. This is currently generating new wealth that, in turn, is
financing a new wave of materialism, thanks to the ongoing process of production and
consumption. Paradoxically the noosphere may be in danger of authoring the nemesis of the
biosphere.”2 Architect and visionary Paolo Soleri (1996), founder and designer of Arcosanti,

warns that there is a potentially dark side to cyberspace in which "Homo Carbonis might be

engaged in self-extinction via the Homo Siliconis he is inventing".>® He sees that there is a

8 Lao-Tzu, Tao-Té-Ching , Ch. 57, in A, Waley (trans.), The Way and its Power (Allen and Unwin,
London, 1934), p. 211

917, Clark, ‘Utopian Dreams and Nightmares’, in L. Sekelj (ed.), Anarchism: Community and Utopia
(Filosoficky ustav, Prague, 1993), p. 16

*Ibid, p. 19
' Toynbee (1976), p. 19

z P. Soleri, ‘Six Paradoxes of the Silicon Cyberspace Revolution', (Cosanti Foundation, Scottsdale, 1996)
Ibid
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danger in putting all our passion and creativity into cyberspace i1f we "turn our back the real
world, where your body must live in the coming millennium” >*In an age in which the Earth's
ecological limits are being stretched by patterns of production and consumption that assume a
limitless supply of cheap resources, Soleri argues that new meanings need to be assigned to the
concepts of ‘development’ and 'progress’. He also suggests that certain core objectives, which
have hitherto appeared to give structure and meaning to our lives and society, need to change.
Instead of looking for "more" we need to search for "better", to seek out quality, instead of

quantity. At Arcosanti he promotes the idea that what we need is a lean alternative.

Our generation's mastery over the biosphere now threatens to defeat our objectives in both the

physical realm and the spiritual world by destroying our habitat and along with it the potential

for life on Earth. Francesco Bernardone was the thirteenth century saint who gave up his
lucrative family business to follow a spiritual path and a life of asceticism and frugality. But
since the Industrial Revolution our modern society has relentlessly pursued the objectives set out

in the Book of Genesis. As long as we continue to hold to the maxim that ‘greed is good’, and

that. for economic necessity, “fair is foul and foul is fair”* our current plight will continue. If we

choose to try to turn things around there are many fundamental questions that will need to be
asked, for example: Can society direct itself towards a more sustainable way of life? And can we
undergo a collective change of heart towards a more frugal and spiritual existence of the sort
preached and practised by people like St. Francis, and which until now have been regarded as
utopian councils of perfection? If we cannot it seems our ecological nemesis is assured. Teilhard
de Chardin, who has had a major influence on Paolo Soleri's arcology theory, understood that

ultimately the nature of the problem is such that it can only be intellectualised up to a point.

We hold the Earth’s future in our hands. What shall we decide? A common body of knowledge brings
together nothing but the geometrical point of intelligences. A common aspiration, no matter how
ardent, can only touch individuals indirectly and in an impersonal way that is depersonalizing in itself.

It is not a téte-a-téte or a corps-a-corps that we need; it is a heart-to-heart. This being so, the more 1
consider the fundamental question of the future of the Earth, the more it appears to me that the

generative principle of its unification is finally to be sought, not in the sole contemplation of a single

Truth or in the desire for a single Thing, but in the common attraction exercised by a single Being.
[emphasis in original] *

* P. Soleri, cited in L. Miller, 'A city where the Net meets the future', USA Today (22 September 1999)

* Lord Keynes, 1930, cited in E. Schumacher, Small is Beautiful: A Study of Economics As If People
Mattered (Sphere Books, London, 1973, p. 19

* P. Teilhard de Chardin ‘Thoughts on Progress’, extracts from a lecture given at the embassy in Peking,
30 March 1941. Translation first published in The Furure of Man (London, Collins, 1964)
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Chapter 2
2.0 LIMITS TO GROWTH

Since we are moving towards 10 billion people we had better think of what that might mean to a
culture based on the private home, and the American Dream. We find that this is a catastrophe.’

We are convinced that realisation of the quanttative restraints of the world environment and of
the tragic consequences of an overshoot is essential to the initiation of new forms of thinking that

will lead to a fundamental revision of human behaviour and, by implication, of the entire fabnc
of present day society.’

4 " -- ."‘, e
Figure 2 .1 People
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*D. S. Mayne (ed.), Soleri's Cities: Architecture for the Planet Earth and Beyond (Public Media
Incorporated, Home Vision Video Production, 1993)
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2.1 Scarcity and desire in a finite system

r I \he principle of carrying capacity establishes that there are limits to population,

economic and technological growth. This is premised on the fact that, within a

finite system, scarcity is a fact of life. In The Adventurer (1753), discussing “the plenty and ease

of a great city”, Samuel Johnson (1708-84) recounts Socrates’ walk through the streets of Athens

and raises the question that many others have asked 1n the centuries that followed.

As Socrates was passing through the fair at Athens, and casting his eyes over the shops and customers,
‘how many things are here’, says he, ‘that I do not want!®

Johnson, like Adam Smith twenty years later, 'sensibly’ answers the question in favour of a
civilised society, in which the poorest citizen can be better provided for than “many an African
king, the absolute master of the lives and liberties of ten thousand naked savages”.* This moved

against the then fashionable idea presented by Jean-Jacques Rousseau (1712-78) that civilisation

is a fall from nature, and that expansion of human desire is a loss not a gain, since it removes the

possibility of satisfaction. In On the Origin of Inequality Among Men (1754) Rousseau expanded
his idea and went on to attack the whole fabric of civilisation as a monstrous distortion of nature.
In so doing he established a precedent for many revolutionary ideas that followed and set down
some of the Romantic roots of modern green thinking. Uncorrupted by the complications of

civilised life and within a ‘new social contract’, ‘natural man’ could be ‘free’ to develop a

renewed love of nature — of mountains, deserts, woods, lochs, the sea, and the solitude in which

to rediscover his own inner life undisturbed by human society.

One of the starting points for contemporary thoughts about the ecological society is that

aspirations of ever-increasing growth and consumption cannot be fulfilled. This is because as,
Irvine and Ponton (1988) have pointed out, “to spread such [American] consumption levels to
the rest of the world’s expanding numbers would require over 130 times the world output of

1979”.° They argue that the concept of scarcity is rooted in the biophysical realities of a finite
planet, ruled and limited by entropy and ecology.® Dobson (1995) argues that radical green

thinking rightly links itself to the idea of limits to growth because of the fundamental message it

contains; that present industrial practices are “programmed to collapse by virtue of their internal

*D. H. Meadows et all, The Limits to Growth (Earth Island, London, 1974), p. 190
*Dr. S. Johnson, 'The Plenty and Ease of a Great City', in The Adventurer, No. 67 (26 June, 1753) cited in
A. Clayre (ed.), Nature and Industrialization (Oxford University Press, Oxford, 1977), pp. 3-7

* A. Smith, An Inquiry into the Nature and Causes of the Wealth of Nations, E. Cannan (ed.) (Methuan,
1904)

3S. Irvine and A. Ponton, A Green Manifesto: Policies for a Green Future (Macdonald Optima, London,
1988), pp. 24-5
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logic”.’ Buttressed by this ‘scientific’ element, the green position moves beyond Rousseau’s
‘noble savage’ and the Romantic response to the challenges of industrial society. It recognises
that the pursuit of wealth through industrial expansion and economic growth is ultimately
incompatible with the Earth’s finite resource base. Central to this approach is the view that the

Earth’s resources should be used as capital rather than as income, otherwise humankind is

merely consuming what rightly belongs to future generations.® This, in turn, involves the concept

of "right livelihood", wherein consumption is based on human need rather than human greed.”

2.2 The Limits to Growth thesis

The 1960s and 1970s were marked by an intensification of concern about pollution and

an awareness that environmental problems arise within the context of a complex

interrelationship between humans, their resource base, and the social and physical

environments.'’ Consequentially questions about the objectives and strategies of conventional

growth policies were brought to the forefront of public debate.

Initially this was followed by a call for zero-growth economic strategies inspired by

nineteenth-century liberal philosopher John Stuart Mill, who proposed the idea of the ‘stationary

state’ as a counterpoint to the relentless selfish and competitive drives at the heart of

capitalism.! Mill's critique of the capitalist system, anticipating green sentiments, was argued in

terms of its effects on nature and the alienation of humans from the natural world.

Stretch a bow to the very full,
And you will wish that you had stopped in time.!?

An important modern inspiration for the zero-growth argument was the 1972 publication of

the Club of Rome (the name given to an ‘invisible college’ of scientists, researchers,

industrialists who conducted the research) report, The Limits to Growth, outlining the

° Ibid
" A. Dobson, Green Political Thought 2 Edition (Routledge, London & New York, 1995), p. 79

® E. F. Schumacher, Small is Beautiful: A Study of Economics As If People Mattered (Abacus, London,
1973), p. 12-14

’ D. Richardson, ‘The politics of sustainable development’, in Baker ef al (eds.) The Politics of
Sustainable Development (Routledge, London and New York, 1997), p. 45

¥R, K. Turner, Sustainable Environmental Management: Principles and Practice (Belhaven, London,
1988)

" H. E. Daly, “The Steady-state Economy: What, Why, and How” in Pirages (ed.) The Sustainable Society
(Praeger, New York, 1977)

2 Lao-Tzu, 'Tao-Té-Ching' in A. Waley's translation of The Way and its Power (Allen and Unwin,
London, 1934), p. 152
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“predicament of mankind”."” In neo-Malthusian fashion the report argued that if present growth
trends in world population, industrialisation, pollution, food production, and resource use
continued, then the planet’s carrying capacity would be exceeded within a hundred years,
bringing about a disastrous ‘overshoot and collapse’ leading to ‘eco-catastrophe’, famines, and
wars. The researchers created a computerised world model of the variables associated with the
concern, i.e. industrial output per capita, population, food per capita, resources and pollution;
and programmed the computer to output images of various scenarios given changes in the
variables. Anticipating future criticisms of inaccuracy and incompleteness the report admitted
that the model was “imperfect, oversimplified, and unfinished”.'* Several scenarios were

developed feeding different assumptions into the model, each time the world model adapted to

respond to the immediate cause of the previous collapse:

e Business as usual - the first computer run assumed there to be “no major change in the
physical, economic, or social relationships that have historically governed the development

of the world system”. In this case the limits to growth were reached “because of non-
renewable resource depletion”."

Doubling the amount of resources economically available - although the resource depletion

problem was ‘solved’, collapse occurred again because of excessive pollution brought about

by the rapid industrialisation that resulted from the availability of new resources. Here the

group concluded *“the economic impetus that such resource availability provides must be
accompanied by curbs on pollution if a collapse of the world system is to be avoided” .'°

Technological strategies - the next run involved not only a doubling of resources but also a
series of technological strategies to reduce the levels of pollution to one-quarter of its pre-

1970 level. This time the limits to growth are reached because of a food shortage produced

by the pressure on arable land overtaken for “urban-industrial use”. "’

L]

The model was progressed by developing technological responses in all areas of concern.
Eventually they were all filled in:

The model system is producing nuclear power, recycling resources, and mining the

most remote-reserves; withholding as many pollutants as possible; pushing yields from the land to
undreamed-of heights; and producing only children who are actively wanted by their parents.'®

But even this does not solve the problem of overshoot and collapse:

¥ Meadows et al. (1974)
“ Ibid, p. 21

3 Ibid, p. 124-125

6 Ibid, p. 133

' Ibid, p. 136-137
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The result is still an end to growth before the year 2100. In this case growth is stopped by three
simultaneous crises. Overuse of land leads to erosion and food production drops. Resources are

severely depleted by a prosperous world population (but not as prosperous as the present [1970] US

population). Pollution rises, drops then rises again dramatically, causing a further decrease in food
production and a sudden rise in the death rate."

The fundamental problem according to the Limits thesis, is that global growth in resource

use, industrial output, population and pollution is exponential. The report explained that “A
quantity exhibits exponential growth when it increases by a constant percentage of the whole in
a constant time period”.” This kind of growth (like Davis’s attenuated ‘S’ curve for urbanisation
[3.1.2]), displays a gentle and gradual curve for a long time but then rapidly shoots up in a very

short period. Translated to the arena of industrial production, resource depletion, and pollution,

what seems an innocuous rate of use and waste disposal can quickly result in dangerously low

levels of available resources and dangerously high levels of pollution.

Environmentalists have pointed to the rapid growth in industrial production during the
twentieth century and asked whether this can be sustained. A similar question is being asked of

the current process of urbanisation and urban sprawl. The Limits report refers to a relevant

French riddle for school children, which states:

Suppose you own a pond on which a water lily is growing. The lily plant doubles in size each day. If
the lily were allowed to grow unchecked, it would completely cover the pond in 30 days, choking off
the other forms of life in the water. For a long time the lily plants seems small, and so you decide not

to worry about cutting it back until it covers half the pond. On what day will that be? On the twenty-
ninth day, of course. You have one day to save your pond.*!

2.3 Population growth limits

The roots of the modern limits to growth argument lie with the economist Thomas

Robert Malthus (1766-1834). Malthus’s main contribution to human thought lies in his attempt

to be specific and mathematical about the dilemma of population expansion. What were

unprecedented in his argument were "the ironclad ratios and his warnings of impending national

apocalypse”.? His principle states that there is a tendency for populations to increase at a

geometric rate whilst food supply can only increase at an arithmetic rate. He said that human
population:

8 Ibid, p. 141

'Y Meadows et al (1974), p. 141.
2 Ibid, p. 27

% Ibid, p. 29

?gg_sworster, Nature's Economy: a history of ecological ideas (Cambridge University Press, Cambridge,
), p. 152
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when unchecked, goes on doubling itself every twenty five years, or increases in geometrical

ratio...and the food to support the increase...will by no means be obtained with the same facility. Man
is necessarily confined in room when acre has been added to acre till all the fertile 1and 1s occupied, the
yearly increase of food must depend on the melioration of the land already in possession. This is a
fund, which, from the nature of all soils, instead of increasing must be gradually diminishing. But
population, could it be supplied with food, would go on with unexhausted vigour; and the increase of
one period would furnish the power of a greater increase of the next, and this without any limit.”

2.3.1 Principles of population

Malthus argued that a balance between a population and food supply is maintained,
either through ‘positive checks’ such as famine, disease and violence or by ‘preventative checks’
such as late marriage, moral restraint and chastity. An Essay on the Principle of Population
(1798) was written at the end of the eighteenth century and has its roots in the agricultural
society of the time and the Parliamentary Act facilitating the enclosure of the commons by

landed nobility. In the second half of the eighteenth century England's population rose

dramatically. Corn production did not, however increase in volume. This led to rising prices and,

consequently starvation for a large part of the growing population. Malthus believed that this

agricultural development was relevant to all sectors of society. His conclusion was based on the

Law of Diminishing Returns - if there are no checks on birth rates, the human population will
increase beyond the point of starvation.

His pessimism also seems to stem from contemporary accounts from travellers and explorers
of an Earth, teeming with a rich variety of life. The diversity of living organisms was deemed to
be so great and the numbers so abundant there developed a fear that a single species could
multiply indefinitely and eventually cover the entire earth. In Principles of Political Economy he
put forward the view that humans could theoretically fill, not only earth, but all the planets in our
solar system. That this had not already happened, he reasoned, was due to populations being held
in check by wars, famines, disease, and poverty, and by competition between and within species.

Population expansion became a key ingredient in Charles Darwin’s (1809-1882) theory of
evolution. Before Darwin, others had realised that there is competition in nature, but they had
considered the struggle to be between different species competing with one another. Darwin’s
insight, inspired by Malthus, was to see that the struggle was actually between different
individual members of the same species, competing for resources in the same ecological niche.

On the day that he read Malthus’ Essay, Darwin wrote in his own ‘Notebook on Transmutation
of Species’,

2 T. R. Malthus, An Essay on the Principle of Population, seventh edition, Book I, Chapter 1 (Dent,
London, 1872)
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On an average every species must have same number killed year by year with hawks, by cold, &c. -

even one species of hawk decreasing in number must affect instantaneously all the rest. The final cause
of all this wedging must be to sort out proper structure...there 1s a force like a hundred thousand

wedges trying to force every kind of adapted structure into the gaps in the economy of nature, or rather
forming gaps by thrusting out weaker ones.

Darwin's theories started a scientific revolution and laid the foundation for evolutionary
biology and ecology. He provided an insight into how certain plant and animal species have

adapted over time, and how vulnerable ecosystems are. It is only during the second half of the

twentieth century that we have begun to understand the importance of these relationships and

their influence on the entire ecological system.

Malthus wrote his Essay when industrial capitalism, fuelled by science and technology, was

beginning to predominate. The debate about the nature of progress and the underlying
philosophical questions regarding free will and determinism was already well under way. For
many his advocacy of setting limits to growth in human populations and material wealth, placed
him as a pessimist among the growing ranks of technological optimists like William Godwin
(1756-1836) who believed in unrelenting social progress via the reform of human institutions.
Expressing the revolutionary spirit of the times, Godwin’s Enquiry Concerning the Principles of
Political Justice held that our technological skills and foresight would ensure that
‘overpopulation’ could never threaten progress.

Along with John Stuart Mill (1806-73), who would write about the “evil of overpopulation”
in 1852%, Malthus was one of the ‘pessimistic economists’ associated with turning economic
thought into a ‘dismal science’ and became renowned for their morbid predictions regarding the
future of humanity. Disputing ideas of human perfectibility Malthus predicted that the human
population would grow to the point where it would impoverish itself and eventually starve. His

dark predictions were the result of debate carried on at the time about whether Britain’s
population was increasing or decreasing and had a significant influence on economic and social
policy, particularly in the first half of the nineteenth century. The political implications of his

philosophy were that systems of poverty relief were ineffective, and that the poor should be

responsible for themselves. A modern parallel can be seen in the critique of modernisation
within dependency theory [6.5.1].

In an Enlightenment challenge to the dominant Christian beliefs of the time, Malthus placed

birth control as a form of self-determination at the core of his argument. Scarcity of resources in

* From ‘Darwin’s Notebooks on Transmutation of Species’, Bulletin of the British Museum (Natural

History) (Historical Series 2, 1960) quoted in M. White & J. Gribbon, Darwin: A Life in Science (Simon
& Schuster, London, 1995), p. 200.
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the economic process and the 1nability of technological developments to make more resources
available were main ingredients in his predominantly negative view. His approach in this respect
is static. He mistakenly assumed that advances in technology would only have a modest

influence on levels of production. Of course he could not foresee the rapid advances that would

result from the use of steam engines and the availability of steel and coal.

2.3.2  The population bomb?

The rapid growth of the human population has concerned critics for over two centuries.

But the idea that human reproduction 1s ominously out of control and humans, by virtue of sheer

numbers have become a massive problem that needs to be contained, has become more

pronounced over the past 30 years or so. In 1965 a report was published in the scientific journal
Life suggesting that it would take less than 1,000 years to reach the “ultimate terrestrial limit” of

60 million billion humans. These people would be jammed together so tightly that the Earth

would “glow orange from the heat”.” This scenario, horrific as it seems, appears almost benign

when set against the apocalyptic vision presented in Newsweek a few years earlier,

The current rate of growth, continued in 600 years, would leave every inhabitant of the world with
only 1 square yard to live on. By the year 3500, the weight of human bodies on the earth’s surface

would equal the weight of the world itself. By the year 6000, the solid mass of humanity would be
expanding outward into space at the speed of light.?’

Appalled by such predictions, advocates of population control measures have for the last 30
years been calling for a reduction in the size of the human population; often adopting emotive
terms such as; ‘plague’, ‘blight’, ‘disease’, ‘bomb’ and ’explosion’ to highlight the nature of the
perceived problem. The implication of some of the literature, particularly in the 1970s, was that

the backward “Third World” was “teeming” with unnecessary lives and that population

reduction through sterilisation programmes and contraceptive education should be enforced
within the undeveloped world. Such a programme was controversially implemented in India in

the 1970s, around the time that demographer Kingsley Davis was describing population growth
as a “blight on history™.

In subsequent history the 20" century may be called either the century of world wars or the century of
the population plague.?®

B 1. S. Mill, The Principles of Political Economy, Book 1V, Chapter 7 (1852) (Routledge, London and
New York, 1968)

% ‘Population Explosion and “Anti-Babyism™, Life (Vol. 58, no. 16, April 23 1965), p. 6
*’ ‘How Many Babies is Too Many?, Newsweek, 4 (July 23 1962), p. 27

K. Davis, ‘The Climax of Population Growth: Past and Future Perspective’, California Medicine (Vol.
113, no. §, 1970) p. 33
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In 1968, in The Population Bomb, biologist Paul Ehrlich warned that “the cancer of
population growth must be cut out” or “we will breed ourselves into oblivion™.” Around the
same time a group of researchers and scientists at the Club of Rome produced a report called The

Limits to Growth (1974) that described how humans would eventually "run out of resources".”

The Limits report contained the results of a computer simulation of world economic trends

showing that rapid economic and population growth would cause exponential resource decline.
It attempted to demonstrate that if growth trends in world population, industrialisation, pollution,
food production and resource use continued, the planet’s carrying capacity would be exceeded

within 100 years. The suggestion was that, because resources are deemed to be finite, when

population overshoots earth’s carrying capacity it collapses into starvation. This ‘overshoot and

collapse’, according to Ehrlich, would inevitably lead to ‘eco-catastrophe’, famines and wars.’*
However, the report concluded, that if the signals of impending danger were heeded and
behaviour altered accordingly then a stunted (sigmoid) growth curve could bring stabilisation

below carrying capacity. But Worldwatch Institute president Lester Brown argues that this will

not happen until we have grasped the true nature of exponential population growth:

... Probably not two political leaders in a hundred understand that a three- percent annual rate of
population growth means a twenty-fold population increase in a century.>

Brown points out that if the current population growth rate were to continue for 100 years,

the world’s population would grow from 6 billion to almost 30 billion. The implication is that an
indefinite rapid population growth would very quickly lead to a crowded world. Clearly the earth
cannot continue indefinitely to sustain population growth at the current rate. Population levels
lower than the current level are central to the green view of a sustainable society, although there
is disagreement about what levels would actually be sustainable. Some believe the current total
of 6 billion is already well beyond the earth’s carrying capacity. Irvine and Ponton (1988)* put
the level for the U.K. at around 30 million (about half of the current total). Bunyard and Morgan-
Grenville (1987)** have suggested that Britain could sustain its current level of population, but

only if we could "all first be converted to vegetarianism”. Edward Goldsmith put the global

2 p, Ehrlich, The Population Bomb (Ballantine, New York, 1968)
0 Meadows et al. (1974)

3 p, Ehlrich, ‘Eco-catastrophe’ in Ramparts, 8(3), p. 24-28.

2 L, Brown, 'Reinventing Malthus for the 21st Century: A Bicentennial Event on Malthus' Original

Population Essay'. A presentation sponsored by Negative Population Growth (NPG) and The Federation

for American Immigration Reform (FAIR) held at National Press Club, Washington, DC, July 14, 1997
3 Irvine and Ponton (1988), p. 22

% P. Bunyard and F. Morgan-Grenville (eds.), The Green Alternative (Methuen, London, 1987), pp. 94-6
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sustainability figure at around 3.5 billion in 1972, which means that we have, in Ehrlich’s terms,

a 2.5 billion ‘overshoot’.*> For many greens the reduction of material consumption is at the core

of the sustainability debate, and involves issues of population reduction.®

Certain extreme views advanced by those on the fringes of the environmental movement have
hampered attempts to get green population policies taken seriously. The Earth First! group in the
United States, for example, have suggested that epidemics such as HIV/AIDS should be allowed
to run their course so as to rid us of excess population. The less draconian, mainstream green
view is that population control and reduction, although considered necessary, are a matter for
negotiation rather than imposition. The Green Party (EWNI) Manifesto, for example, rejects
“repressive and coercive population control measures”.” Jonathon Porrit has similarly described
coercive population control measures as “an unacceptable and morally repugnant infringement

of human rights”.”® This had led to a general recognition within the green movement that

reaching a sustainable population "might take hundreds of years".”

...what are the kinds of restraint, and the forms of premature death, which keep the population down to
the means of subsistence?"

In the nineteenth Malthus asked why the human population, although it was growing, was not
expanding exponentially? He suggested that the answer lay in the fact that populations expand

just far enough to consume the resources that are available and that growth was controlled by

war, disease, and famine but primarily by the limited amount of food available.

In 1650 the world population stood at somewhere around 500 million. By the middle of the
eighteenth century it had risen to almost 800 million. The bigger the population the shorter time
it takes to double in size.*’ Whereas the pre-seventeenth century world population took about 35,
000 years or 1,400 generations to double, at the present rate it will double in just one generation.
If current trends hold, the years to 2012 would see a total world population increase of 2 billion,

which would be twice the 1980 population of China and represent the largest increase ever
recorded over a 20-year period.

* E. Goldsmith, A Blueprint for Survival (Tom Stacey, London, 1972), p. 57

% W. Lutz (ed.), The Future Population of the World: What Can We Assume Today? (Earthscan, London,
1994), p. 465

*1 Green Party, Green Party (EWNI) Manifesto (Green Party, London, 1994) p. 27
8 J, Porrit, Seeing Green: The Politics of Ecology Explained (Basil Blackwell, London, 1984) p. 193

¥ A view expressed by the founder of the deep ecology movement, Arne Naess in his Schumacher Lecture
in 1987

“T. R. Malthus, An Essay on the Principle of Population, seventh edition, Book I, Chapter 1 (Dent,
London, 1872)

‘' F. Braudel, Civilization and Capitalism15th - 18" Century, 3 vols. Volume 1: The Structure of
Everyday Life: The Limits of the Possible, trans., S. Reynolds (Harper & Row, New York, 1985), p. 43
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2.3.3 Population and wealth

At the beginning of the eighteenth century, poverty and misery characterised an agrarian

society in which the average life expectancy was low and infant and child mortality was very
high. Although the impoverished circumstances didn’t stop people from having lots of children -

“a half-starved Highland woman frequently bears more than twenty children”* - few of them

survived to adulthood. In The Wealth of Nations Adam Smith (1723-90) put forward his view of

the connection between economic and population growth:

The liberal reward of labour...as it is the effect of increasing wealth, so it is the cause of increasing
population.®’

By the time Smith had completed Wealth of Nations in 1776 rapid economic and population
growth was well under way 1n Britain. By the close of the century, in the midst of the Industrial
Revolution, a widespread increase in family incomes had seen circumstances improve and death
rates fall dramatically. People were living longer and birth rates were up as fewer children died
in infancy. Industrialisation was affecting the lives of everyone, not just the élite, and population

was growing rapidly.

Before 1751 the largest percentage population increase over a ten-year period was 3 percent.

But for each of the next three decades the increase was 6 percent; then between 1781 and 1791 it

was 9 percent; between 1791 and 1801, 11percent; between 1801 and 1811, 14 percent; between
1811 and 1821, it reached its peak of 18 percent.”

In Europe as a whole, improvements in nutrition, a growing resistance to disease, and a
reduction in the effects of epidemics, contributed to a population growth from 118 million in

1700 to around 140 million in 1750, and about 187 million in 1800.% England and Wales, with

around 5 million people in the reign of Queen Anne, grew to nearly 9 million by the end of the
century. France went from 18 million at the death of Louis XIV to 26 million in 1789. In Italy it

rose from 11 million in 1700 to 16 million in 1770, Spain increased from 5-6 million to

I Imillion. Russia’s population grew from 18 to 27 million. In Sweden, Turkey and Poland the

story of unprecedented growth, particularly in cities, was the same.*

A primary cause was the rapid drop in mortality rates as a result of improvements in nutrition

and sanitation, and advancements in public healthcare. These trends occurred in developed

2 A. Smith, An Inquiry into the Nature and Causes of the Wealth of Nations (1776) cited in A. Clayre,

Nature and Industrialization (Oxford University Press, Oxford, 1983), p. 190.
Ibid p. 190.

:: M. S. Anderson, Europe in the Eighteenth Century (Longmans, London, 1961), p. 48-49
Ibid

 Ibid
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countries in Western Europe during the late eighteenth and early nineteenth centuries. Although

there are notable exceptions, these are the sort of improvements that have generally taken place
in Third World countries since World War 11.

2.3.4 Demographic transition

Today population specialists hold that the world is in the midst of a long period of
demographic transition, which has its roots in late eighteenth century industrialisation.
Demographic transition involves the changes in levels of fertility and mortality accompanying

industrialisation which cause one form population equilibrium (a characteristic of pre-industrial

societies) to be replaced by another (a characteristic of mature industrial societies). The

transition is held to involve three phases:

e apre-industrial phase, a situation in which high birth rates are balanced by high death rates,

resulting in a position of rough equilibrium;

e anintermediate phase, in which death rates fall but birth rates remain high, a phase of rapid
population growth;

e aconcluding phase, in which birth rates fall, leading to a new equilibrium.

Improvements in public health in phase 2, followed by changes in economic and cultural
orientations in phase 3, tend to lead to a reduction in preferred family size. The question arises; if
this pattern of demographic change can be seen to characterise the classic historical process of

industrialisation, is it likely to be repeated in newly industrialising societies, or societies

undergoing modernisation?

In many transitional®” (or developing) societies rates of population growth and levels of social

disruption have been greater than in the intermediate phase in earlier European patterns of

demographic transition. In some countries economic growth has proved almost impossible and

population growth has not been associated with improvements in living standards. According to
dependency theory these countries cannot repeat the experiences of their advanced counterparts
because their starting point is different. Proponents of this theory argue that Europe and the
United States have, in large part created the problems of Third World countries through
colonialism and trade domination. Their economies have been shaped by the advanced nations’
need for resources and for new markets to sell their manufactured goods. These ‘developing’

societies have contributed to the economic growth of Europe and the United States, but in so

" There is no formal definition here but the term is taken to include the successor states of the former

Soviet Union and the countries of Central Europe (Albania, Bulgaria, the Czech Republic, Hungary,
Poland, Romania, and the Slovak Republic)

42 Limits to Growth



The Global Environment

doing have developed internal structures which make industrialisation (and economic growth)

virtually impossible. It remains to be seen whether a new population equilibrium can be

established under these very different circumstances.

2.3.5 The growth of the "MTV generation”

One of the world's most significant global demographic trends concerns young people 1n
the developing nations. Half of the population in the developing world is under the age of 23,
which is why many multinational corporations are targeting the young as the last big commercial
frontier. According to the World Bank the global "MTYV Generation" now numbers over 1.6
billion. By far the largest concentration of youths is in Asia. The desires, tastes, and spending
habits of Asia's youths are crucial, not only for the long-term prospects of many multinationals
like McDonalds and General Electric, but also to the ecological wellbeing of the whole planet.
Today's MTV Generation are growing up in an entirely different era, and under largely different
social paradigm, than did their parents and grandparents. Rebuilding war-torn nations after the
destruction of World War Il required a generation committed to building, one that largely valued
production over consumption. But in an era of relative prosperity such as ours, children in the
developing nations have become predominantly consumers, more attuned to Western goods and
Western norms defining leisure time, convenience, individualism, and spending. The new
generation are better educated and more willing and able to travel abroad. In China and India,
the number of people aged 10 - 24 1s over 300 million, a figure greater than the total population
of the United States, where around 20 percent of the population are within the MTV age group.

By 2050, if current trends hold, Africa will be the youngest region of the world, with twice as
many children as elderly.

2.3.6 Global greying

But overall the fastest growing segment of the world's population, in both the developed
and developing nations, 1s not the young but the old. Over the next 25 years, the age structure of
world population will continue to shift, with older age groups making up an increasingly larger
share of the total world population. For example, during the 1998-2025 period, the world's

elderly population (ages 65 and above) will more than double while the world's youth

(population under age 15) will grow by only 6percent. As a result, the world population will
become progressively older into the twenty-first century.
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In 1996 the median age of the world population was 26. By 2025 it is expected to have risen
to 31.“® While "global greying" is an indication of progress in medical science it also represents
one of the most important challenges for societies around the world. Because of population
ageing, old-age dependency ratios will rise in every major world region during the next 25 years.
And the world community as a whole will face an elderly support burden nearly 50 percent
larger in 2025 than in 1998. * Preparing for older populations has become one of the most
pressing issues that confronts the world economy with Europe set to continue to be the region
most affected by ageing. The Population Institute forecasts that by 2050 1 in 3 people in Europe
will be over 60 years of age.

World population now at 6 billion is growing more slowly than experts predicted just a few
years ago but is still expected to increase substantially before stabilising. Nearly all of this
growth is expected in the developing world. The Club of Rome’s Beyond the Limits (1992)
report argues that human use of natural resources and pollution generation have surpassed rates

that are “physically sustainable”, Without significant reductions they have predicted an

“uncontrollable decline” in food production, energy use, and industrial pollution. In their Green
Manifesto, Irvine and Ponton (1988) clearly stated the green position on population growth and

sustainability, “the only long-term way to reduce consumption is to stabilise and then reduce the

numbers of consumers, The best resource policies are doomed to failure if not linked to
population policy.”” The general green view that the present population levels, let alone
projected future levels, are unsustainable is still unpopular and the population reduction option

remains contentious. The fact that some countries consume much more than others suggests that

arguments for across the board reductions are too simplistic.

2.3.7 Life and death in the third world

...India’s population is growing faster than the demographers can count it: 15.5 million babies

born every year, or one every two seconds. That adds up to a colossal failure of the first family
planning programme in the developing world.**

The United Nations Children’s Fund (UNICEF) Progress of Nations Report for 1998
concluded that approximately 40 million births per year (about a third of all births) go

* OECD Soxial Policy Studies, Ageing in OECD Countries: A Critical Policy Challenge 20 (OECD,
October 1996)

“ The Population Institute (TPI), 1998 World Population Overview and Outlook 1999 (TPI, December
1998)

® Irvine and Ponton (1988), p. 29
>t S. Goldenberg, ‘Where a baby is born every two seconds’, The Guardian (August 14 1999),p 3
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unregistered. It is hardly surprising that no one, not even the UN secretary general, can say
exactly what the global population is at any particular time, let alone what it will be in the future.
Demographers though can tell us, with some certainty, that somewhere in India a child is born
every two seconds.”® If it survives it will join 1 billion people in a country where half of all
adults are illiterate, more than half of the children are undernourished, and more than a third of
the population live below the poverty line.> By the time it celebrates its first birthday, another
15.5 million babies will join the 338 million children currently under the age of 15 already 1n the
country.** Although generations of children have grown up with the mantra of family planning,
Hum do, hamare do (We are two, we have two), India’s population is increasing by 1.6 percent
per year. China, which hit the 1 billion mark in 1980 has a growth rate of 0.9 percent. Between
them they account for one third of the world’s population. By the year 2050, UN demographers
project that India will have added another 530 million people to make a total of 1.5 billion.> If it

continues on the demographic path as predicted it will overtake China by 2045, becoming the
world's most populous country.>

Well before it had reached the 1 billion mark, India's shrinking forests, deteriorating
rangelands, and falling water tables were indications that the demands of the expanding
population had overwhelmed its natural resource base. Grainland productivity has slowed during
the nineties threatening food security, as the amount of cropland per person continues to shrink.
Of India's 3,119 towns and cities, only 8 have full wastewater treatment facilities. >’ The
International Water Management Institute estimates that withdrawals of underground water are
double the recharge rate. These falling water tables are set to reduce future grain harvest by 25

percent, further threatening the countries food production and perhaps leading to the kind of

rising grain prices that could not only destabilise the market but possibly the government itself.
By trying to provide education for all the new children of school age, finding employment for
all those now entering the job market, and dealing with environmental problems such as

deforestation and soil erosion, human and economic resources in India are being stretched to the

limit. After many years of rapid population growth, some suggest that the government is

suffering from "demographic fatigue"*; when a new threat occurs, the authorities are unable to

respond effectively. Some also see evidence of this syndrome in the rising death rates in Africa,

32TPI, (1998)

** The World Bank, World Development Indicators 1997 (The World Bank, Washington, D.C., 1997
* UNFPA, (1995)

3 UNPD, (1998)

% Ibid

TWHO, (1992)

% Vidal, (1999),p 3
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where governments, overwhelmed by several decades of population growth, have not been able
to respond to the HIV epidemic. Some forecasters predict that a rise in the death rate in India,
due to a decrease in water supply and a resultant drop in food production, is imminent.

It is has been estimated that more than one third of India’s population, more people than were
in the entire country in 1947 when it achieved independence, are too poor to buy basic foods.
390 million people are barely surviving on less than 2,444 rupees (£35) a year, or less than 68
pence a week. It has the largest population of illiterates in the world today, where some 465
million people, the vast majority women, cannot read. Nearly 700 million people live in homes

without a toilet, and over 900 million do not have a television. Such social statistics can be
viewed politically, not as evidence of the failure of successive governments to look after their
people, but as a brake on prosperity and a blight on India’s international image. Poverty, it might
be argued, is the result of the poor having too many children, rather than the failure of social
policy. But experience tends to suggest that the link between population growth rates and overall
economic performance is a weak one. Several countries in East Asia and Latin America have

managed to reduce poverty and develop strong industry despite historically high birth rates.

2.3.8 Population control

The modern push for reducing population growth began in the 1950s and 60s. In his
best selling book from the 50s, Road to Survival, William Vogt attributed Asia’s population

growth to “untrammelled copulation” by the “backward billion”.”” A few years later, in an article
published in the Journal of the American Medical Association, A.J. Carlson warned that, “if we
breed like rabbits, in the long run we have to live and die like rabbits”.® The idea that human

beings could be likened to a plague, and that the poorer parts of the world were dragging down

the richer parts was also at the root of the 1959 book Too Many Asians in which John Robbins
states.

It is easy to imagine the United States or Canada or Brazil...supporting twice its 1960 population on a

reasonably decent standard of living. But how can twice as many Asians hope to live on even today’s
miserable scale?”'

In the 1950s, due to a naturally high birth-rate and the massive influx of refugees from the
Chinese civil war (1946-49), the density of Hong Kong had rapidly expanded to 2,000 people

per acre, and these people were reportedly all living in single storey huts without sanitation. An

Z Cited in W. McGurn, ‘Population and the Wealth of Nations' in First Things 68 (December 1996)
Ibid

° Ibid
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American newspaper at the time proclaimed that the colony was “dying” and the government
were in despair. The government’s annual report in 1954 put every problem facing the

administration down to this rapidly increasing population. They described the living conditions

that these people were moving into:

Virtually every sizeable vacant site . . . was occupied, and when there was no flat land remaining,
[people] moved up to the hillsides and colonized the ravines and slopes which were too steep for

normal development. The huts were constructed of such matenal as they could lay hands on at little or
no cost flattened sheets of tin, wooden boarding, cardboard, sacking slung on frames. . . . Land was

scarce even for the squatters and the huts were packed like dense honeycombs or irregular warrens at

different levels, with little ventilation and no regular access. The shacks themselves were crowded
beyond endurance. . . .%

Robbins and other observers forecast that the state of “super-saturation” in Hong Kong was a
sign of things to come throughout Asia. But the predicted apocalypse never came. Instead Hong

Kong witnessed the greatest economic boom of its history and now boasts a population of
around 6 million - around five times what the government in 1954 declared to be the country’s
‘carrying capacity’. As it turned out the doubling of the Asian population sparked a new
industrial revolution whose impact on human life proved radical by virtually any measure of
infant mortality, literacy and life expectancy. Real income per capita quadrupled in Japan and
the Four Tigers (Hong Kong, Singapore, Taiwan, and South Korea) from 1960 to 1985. In Asia

Rising the economist Jim Rohwer points out that, from 1970 to 1990, the number of East Asians
living in poverty, fell from 400 million to 180 million, even while the population in these

countries was growing by 425 million. The World Bank refers to this as the “East Asian
Economic Miracle”.

The nature of the relationship between people and wealth that this suggests is equally as

applicable to modern China as it was to the emerging Western industrial nations of the 18"

century. In two hundred years the West’s population has quadrupled and per capita income has

increased five-fold. The biggest economic story of the 1990s has been the emergence of

Mainland China, the world’s most populous country, as one of the most dynamic economies, not
only of Asia, but also of the world. Since 1979, following its turn toward the West, China has
seen its economy rise by almost 9 percent per year. Per capita incomes, while still low, have

nearly quadrupled in the past 15 years and some suggest that China is on course to emerge as the

largest economy in the world by the middle of the next century.

Wars, famines and epidemics have occurred throughout the world and throughout history and

the modern world is no different. The recent wars in Rwanda, Liberia, Burundi and Iraq have

52 1bid
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contributed to an increased mortality rate in the less developed regions of the world but globally

the main cause of death is disease. In 1992 the World Health Organization (WHO) warned that

combined population growth and environmental degradation was resulting in increasing serious

infectious diseases like AIDS and cholera.®

The spread of the human immunodeficiency virus / acquired immunodeficiency disease
(HIV/AIDS) epidemic continues to be an important cause of death in several less developed
countries and the decline in life expectancy caused by AIDS is projected to continue through the
year 2000.” About 4 million people in India are now estimated to be living with HIV, making it
the country with the largest number of infected people in the world. The spread of AIDS,
particularly in sub-Saharan Africa has been so vast and rapid that the UNPD has now lowered its
medium-variant population projection for the world for the year 2050 from 9.4 billion to 8.9
billion.”

HIV/AIDS has had, and continues to have, substantial and sometimes dramatic impacts on
mortality levels in countries most seriously affected. However, AIDS will not overcome the
momentum of population growth at the regional level, even in Africa. This will be true
particularly if changes 1n behaviour, already observed in some settings, bring about an early
curtailment of HIV infections in affected countries. As dramatic as the effects of the disease
have been, it has not had a significant impact on population growth in overall terms. It has been
calculated that all the national and regional disasters on record since 1850, as devastating as they
have been, have delayed the growth in world population by no more than about ten years.”* In

other words had there been no wars, famines or epidemics since 1850, the world's population
might have been 6 billion in 1989 instead of 1999.

2.3.9 Human rights

While a reduction in population levels remains an important principle for many this has
become one of the most controversial areas of debate within the environmental movement. The
emphasis on the ‘evils of overpopulation’ has been challenged by development specialists who
argue that rising levels of population in the world’s less developed countries are not the cause of
environmental degradation and social squalor but the consequences of these factors. In many
countries, producing a large family has become a rational, economic strategy to increase income,

Some argue that, rather than proposing a reduction in population levels, greens should campaign

% WHO, (1992)

% World Health Organization (WHO), Report on the Global HIV/AIDS Epidemic (WHO, Geneva, 1998)
3 UNPD (1998)
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against the vast inequalities that exist between the developed and the non-developed worlds and

within developing nations.

1998 was the International Year of Human Rights and the 50" anniversary of the Universal

Declaration. It carried the motto, “all human rights for all”. During the previous year, however,
U.S. AID gave Kenya $13.5 million to promote family planning compared to $4 million in
humanitarian assistance. Today some critics argue that by making humanitarian assistance to

developing countries conditional on population control measures, the Western aid agencies may

be in breach of articles 16(1) and 16(3) of the declaration on human rights, namely that:

Men and women of full age, without any limitation due to race, nationality or religion, have the right
to marry and to found a family.

And

The family is the natural and fundamental group unit of society and is entitled to protection by society
and the State.

The ability to impose its will on undeveloped nations by controlling aid and its application is

a power which Western nations misuse at their own peril. To avoid arousing resistance,
advocates of population planning have tended to adopt their own set of justifications suggesting,
for example, that sex education will overcome ‘ignorance’ and ‘fears and anxieties’, and that the

adolescent programmes will in turn ‘reduce teenage pregnancy and prevent abortion’. Jacqueline

Kasun (1988) suggests that the truth behind these family planning programmes, frankly
admitted, is “the limitation of population”. And yet the results of government programmes, as

she points out, show no improvement in the psychological well-being or physical health of the

young, and there has been no reduction in pregnancies, abortions or fertility rates.

What the programs have achieved, and to a frightening degree, is the power and influence of the clique

advocating government family planning, which it well understands is an essential step toward
comprehensive population control.®’

2.3.10 Is the global population imploding ?

An emerging concept in the mix of divergent views on global population growth is that

of "population implosion," modelled on the sustained low fertility of some European countries.

Several analysts and journalists cite the UN low variant projections as evidence of "alarming

% Ibid

°" J. Kasun, The War Against Population: The Economics and Ideology of Population Control (Ignatius
Press, San Francisco, 1988), p. 206.
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declines” in global population beginning around 2040. In a recent article entitled The Population

Explosion is Over, Ben Wattenburg (1997) talks about the “birth dearth™ and asks whether the

rest of America will soon resemble Manhattan. At 48 percent it has the greatest concentration of

people living alone, “except for a former leper colony in Hawaii”.

Never have birth rates fallen so far, so fast, so low, for so long around the world. The potential

implications — environmental, economic, geopolitical and personal are both unclear and clearly
monumental, for good and ill.%*

Demeny (1986) describes the current ‘demographic transition’ as involving the move “from
high fertility and high mortality to low fertility and low mortality, with lots of complicated and

contradictory things going on in the middle”.” Among the factors identified as helping the

transition towards modernisation are,

...more education for women, legal abortion, higher incomes, unemployment yielding lower incomes,
greater acceptance of homosexuality, new aspirations for women, better contraception, (including
“morning-after pills”, endorsed by new Food and Drug guidelines), later marriage, difficulty

conceiving at older ages, more divorce and vastly lower infant mortality rates. When parents know
there children will survive, fertility rates plummet,”

In 32 countries, including Britain, France, Japan, and Spain, population growth is at or near
zero. The populations of Germany, Italy, Russia, Hungary and Ukraine are actually shrinking.
Another 39 countries, including China and the United States, have average families of fewer
than two children, but will go on growing for another few decades because they have many

young people about to enter their reproductive years. Some forecasters predict that in 50 years

time Europe’s population will have decreased by 25 percent and in Japan there will be 21 million
fewer people.”

Wattenburg (1997) also sees in declining birth rates and the eventual levelling-off of the
global population the prospect of an emptier planet creating its own set of economic and

geopolitical problems. With the world community facing an elderly support burden set to

increase by nearly 50 percent over the next 25 years, by having fewer children today, he argues,

we are eroding the population base that should pay for our pensions in old age.

“ B.J. Wattenburg, ‘The Population Explosion is Over’, The New York Times (23 November 1997)

 P. Demeny, ‘The World Demographic Situation’, in World Population and U.S. Policy: The Choice
Ahead, ed. J. Menken (W.W. Norton, New York, 1986), pp. 22-66
0 Wattenburg, (1997)

"' J. Coleman, ‘WANTED: Children. Japan Worries About Birth Dearth’, Associated Press Release
(August 2, 1998)
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Similarly government officials in Japan today fear that with fewer babies being born now it
will mean a less prosperous, more troubled and lonelier people in the future. The Health and
Welfare Ministry announced in June that the birth rate, at 1.39 births per woman, is far below
what is needed to keep the population stable. The number of children 14 or under — 19.2 million
—is at its lowest since 1920. Within a decade it is expected that the total population will begin to
fall. The trend will mean a shortage of workers to power the economy and a dearth of taxpayers
to finance the staggering pension and health care bills of the future. The cost of those and other

social services could quadruple by the year 2025. Today the Japanese are already paying taxes

imposed by leaders worried about their greying society.

In an apocalyptic projection illustrating the sense of crisis the government feels, a recent Health

Ministry report estimates that if the current birth trends hold up, the Japanese population could
disappear sometimes around 3500.™

2.3.11 The consumption bomb

The claim that population growth is no longer of major concern has led some journalists
to call for reductions in financial support for family planning programs. Critics of this view,

however, argue that, these authors are misrepresenting UN data, by focusing on the lowest

variant projection in a broad range of possibilities. They point out that even with declining birth
rates, by the middle of the next century at least two billion people will live in countries where
water shortages may constrain food production and economic development. Continued
population growth will also create pressure on land, jobs, health, and education. Continuing to
slow population growth, they argue, is essential to ensure a reasonable quality of life for future
generations.

With more than 100 million married women in the less developed countries having expressed
an unmet need for family planning, and the number of young women entering their childbearing
years increasing at a more rapid rate than world population, it has been argued that now more
than ever we need to strengthen our commitment to international family planning programs.
Issues of crowded living conditions, shortages of food, widespread famine, exhaustion of natural

resources, and life threatening pollution, are prominent on social and political agendas

throughout the world. Forecasts that have ignored demographic transition and predicted

incredibly high future populations are rightly viewed today with some scepticism but it is

nevertheless true that there are now more people in the world than ever before and they are
consuming more resources than ever before.

2 1bid
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According to the 1998 United Nations Development Program (UNDP) Human Development

Report, world consumption has expanded at an unprecedented pace over the twentieth century,
with private and public consumption expenditures reaching $24 trillion in 1998 - twice the level
of 1975 and six times that of 1950. Today's higher levels of consumption are undermining the
environmental resource base and exacerbating human inequalities as the dynamics of the
population - economy - environment nexus accelerate.

Many underdeveloped nations have not adopted improved farming techniques or new
methods of contraception. In what some argue is an unhappy vindication of Malthusian doctrine,
overpopulation, famine, pestilence and war, continue to ravage these countries. Here the global
successes mask urgent, sometimes worsening, problems at the local or regional level among
developing countries where, it has been argued, around two-thirds of humanity is chillingly close
to proving Malthus right.” These are the countries where virtually all population growth is now

happening. They point out that, although there is some convergence of death rates between
developed and developing countries, there is still a substantial difference in fertility rates.

While some developing countries are moving towards population stability’ others are still
growing rapidly. In Africa, Asia and Latin America this expansion is usually associated with
problems of poverty and limited progress for women, and by large-scale internal and
international migration. Rapid population growth is also fuelling problems in many cities, where
it can overwhelm the capacity of municipal authorities to provide even basic services. These
people have not shared in the economic and social progress experienced by the majority and still

live in poverty.

And their numbers are growing. The future of human population growth has been

determined, and is now largely being decided, in the world's less developed nations where 95

percent of world population increase ~ the difference between the number of births and the

number of deaths - now occurs, within the regions of Africa, Asia and Latin America. The
youthful age structure of these countries means that their absolute populations continue to grow

even where the rate of increase has declined significantly. Some regions are therefore closer than
others to completing the demographic transition - the point at which death rates and birth rates

are approximately equal and population growth levels off — but overall the UN expects another
2.9 billion people to be added over the next S0 years.

PFigures from the UN Population 1996 Revision stated that 4.59 billion people - 80 % of the world

pogulation - lived in the less developed regions and 1.18 billion people lived in the more developed
regions.

4 UNFPA (1995), p.16
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US government projections indicate that early in the next century, death rates will exceed
birth rates for the world's more developed countries and the difference — natural increase - will
be negative. At this point, international migration will become the critical variable determining
whether the total population of today's developed countries increases or decreases. These
projections show negative natural increase offset by net international immu gration through 2019
but, if present trends continue, the population of the world's developed countries will slowly
begin to decrease from the year 2025. As the growth rate in the world's more affluent nations

becomes negative, all of the net annual gain in global population will, in effect, come from the

world's developing countries.

The total world population was around 800 million at the time of Thomas Malthus. Today it

s estimated that there are about 840 million people who are chronically hungry. Tragically every

day 19,000 people die from malnutrition, most of them children. Two hundred years ago
Malthus wrote something that has a ring of truth about it today in the context of the population -

economy - environment nexus and the problems related to global growth and environmental
decline:

The pressure arising from the difficulty of procuring subsistence is not to be considered as a remote

one which will be felt only when the earth refuses to produce any more, but as one which actually
exists at present over the greatest part of the globe.”

24 Economic growth limits

Malthus argued that population increase would lead to a glut in the supply of labour and
hence a fall in wages. At the same time, the growing demand for food and other provisions
would inevitably raise the cost of survival. Eventually, he said, population growth would stop
due to the increased price of supporting a family. The population would then remain stagnant
until enough forest was converted into farmland. He described a cyclic process where improved
conditions would lead to an increase in numbers that in turn would nullify any improvements

already made.

Although greens tend to hold onto it, history seems to have disproved this part of Malthus’
thesis. It has been shown that along with economic growth in the West has come increased

contraception and population stabilisation. Demographers tell us that, as a nation’s wealth and

standard of living increases and death rates fall, birth rates also fall.

To Marx, Malthus' ideological message - that because of the ‘scientific’ principle of

population any attempts to improve the economic status of t