
 



"Remarkable — MacNeill and his coauthors vividly demonstrate that human activities 
have become so huge that in many instances they are of the same scale as natural   
processes... Economic   activities   centered   in   the   European Community, North 
America, and Japan cast an 'ecological shadow' that is worldwide and we need to 
think in such worldwide terms when we evaluate our own performance.”  
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North American Chairman, 

Trilateral Commission 

"This book couldn't appear at a better time... Provides the most compelling economic 
as well as environmental case for... reform that I have read—The case for broadening 
the concept of national security to include [environmental] threats is compelling and 
makes the message of the book imperative at this critical time."  

Maurice Strong 
Secretary General, 

United Nations Conference on 
Environment and Development 

Beyond Interdependence shows that the interlocking of the world's economy and the 
earth's ecology is the new reality of the century. Building on the Brundtland 
Commission's landmark report Our Common Future, it extends the Commission's 
analysis of the issues of global change and the changing international politics of 
environment. It shows how industrialized nations can take unilateral and regional 
action to address environmental threats while improving microeconomic efficiency 
and international competitiveness. It takes account of recent events, including the 
tidal shift in East-West relations and the war in the Persian Gulf. With incisive 
analysis and far-reaching recommendations for policy reform, it shows how we can 
act urgently but intelligently to advance our common future. 
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Foreword 

A prominent theme in reports to the Trilateral Commission, as articulated in 
one of our very first reports in 1974, has been that "growing interdependence 
and the inadequacy of present forms of cooperation are the principal features 
of the contemporary international order." Growing economic interdependence 
is what most of us have had primarily in mind in such reports and 
discussions. In this report, Jim MacNeill, Pieter Winsemius, and Taizo 
Yakushiji ask us all to go "beyond interdependence" in this too narrow 
economic sense, and to recognize the "meshing of the world's economy and 
the earth's ecology." 

In part this is a physical point. As MacNeill and his coauthors vividly 
demonstrate, human activites have become so huge that in many instances 
they are of the same scale as fundamental natural processes. Critical global 
thresholds are being approached, and perhaps passed. And yet this is not the 
old argument of Limits to Growth—a document that the first director of the 
Trilateral Commission, Zbigniew Brzezinski, once termed a "pessimist 
manifesto." The authors instead stress the "growth of limits" through focused 
and urgent human efforts. Given the "growth imperative" evident in the 
material poverty of much of humankind, the only reasonable alternative is 
"sustainable development"—a concept that Jim MacNeill did so much to 
advance as Secretary General of the World Commission on Environment and 
Development (Brundtland Commission) in its landmark 1987 report Our 
Common Future. 

The main theme of this Trilateral report is not the physical point, however, 
but rather the structural and policy point. These issues are 
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rightly moving on to the central policy agenda. The preparation of this report to the 
Trilateral Commission—our first report focused so fully on these issues—is itself a 
reflection of this increasingly felt need for a new synthesis as we all seek to articulate 
central international policy needs. 

MacNeill, Winsemius, and Yakushiji make clear, as have so many reports to the 
Trilateral Commission, the global setting in which the principal democratic 
industrialized countries function. One of a number of fruitful concepts developed in 
this report is that of the "shadow ecologies" of Trilateral countries. Economic 
activities centered in the European Communities, North America, and Japan cast an 
"ecological shadow" that is worldwide, and we need to think in such worldwide terms 
when we evaluate our own environmental performance. A companion point is the 
argument of MacNeill and his coauthors that these issues provide "growing political 
leverage" for developing countries: 

The active participation of developing countries is essential to the success of 
several... negotiations now underway, including those on climate change. As in 
the case of CFCs and ozone depletion, any reductions in fossil fuel emissions 
by industrialized nations could soon be wiped out by increases in a few 
developing nations. China alone, with one of the largest reserves of coal in the 
world, plans 200 new coal-fired power stations in the medium term future. With 
this kind of negative power, countries do not need to be rich and militarily 
strong to influence the behavior of great states. The problem, as experience 
with the Montreal Protocol demonstrates, is not that they can prevent an 
agreement being reached, but that they can refuse to sign, ratify or implement an 
agreement unless and until their economic and other concerns have been 
addressed. 

On behalf not only of myself but also of Georges Berthoin, European chairman of 
the Trilateral Commission, and Isamu Yamashita, Japanese chairman, I commend this 
report to a wide range of readers in the Trilateral regions and beyond. While the views 
expressed in this report are put forward by the authors in a personal capacity and do 
not purport to represent those of the commission or of any organization with which 
the authors are associated, the chairmen of the commission hope that the report will 
contribute to informed discussion and treatment of the issues addressed. One 
particularly prominent event 
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on the horizon is the "Earth Summit"—the United Nations Conference on 
Environment and Development—which will take place in Rio de Janiero in 
June 1992. MacNeill, Winsemius, and Yakushiji look toward the Rio meeting 
in the concluding chapter of their remarkable book. 

David Rockefeller 
North American Chairman 
The Trilateral Commission 



Introduction 

In June 1992 world leaders will meet in Rio de Janeiro for the largest summit 
conference ever held, the first truly Earth Summit. This book by Jim 
MacNeill, Pieter Winsemius, and Taizo Yakushiji provides a lucid exposition 
of the fundamental questions that prompted the United Nations General 
Assembly to convene the conference and of many of the difficult political 
and substantive issues that it will face. 

The authors demonstrate that the world has now moved beyond economic 
interdependence to ecological interdependence—and to an in-termeshing of 
the two. They argue persuasively that this interlocking of the world's 
economy and the earth's ecology "is the new reality of the century, with 
profound implications for the shape of our institutions of governance, national 
and international." They provide a fresh analysis of the implications of this 
new reality from a vantage point that combines breadth of vision with 
experience in real decision-making at the highest levels of government, 
industry, and international organizations. I am not surprised. I know them all 
and I have been privileged to work closely with the principal author, Jim 
MacNeill, for over two decades. He was one of my advisors when I was 
secretary general of the Stockholm Conference on the Human Environment 
in 1972. We were both members of the World Commission on Environment 
and Development and, as secretary general, he played a fundamental role in 
shaping and writing its landmark report, Our Common Future. He is now 
advising me on the road to Rio. 

This book couldn't appear at a better time, with the preparations for the 
Earth Summit moving into high gear. No conference has ever faced 
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the need to make such an important range of decisions, decisions that will 
literally determine the fate of the earth. It can build on a number of 
foundation stones, in particular the Stockholm Conference on the Human 
Environment, which put environmental issues on the global agenda, and the 
work of the World Commission on Environment and Development. Our 
Common Future, which is now available in over 20 languages, has sparked a 
global debate on sustainable development. 

Twenty years after Stockholm, world leaders will meet in Rio as a direct 
result of the commission's recommendations. Rio will be the largest summit 
conference ever held, and it will have the political capacity to produce the 
basic changes needed in our national and international economic agendas and 
in our institutions of governance to ensure a secure and sustainable future for 
the world community. By the year 2012, these changes must be fully 
integrated into our economic and political life so that the world will not be 
forced to confront the deepening crises that will inevitably result if we fail to 
make the transition to sustainability. 

This book extends the World Commission's analysis of the complex 
relationships between the environment and the economy, the changing 
international politics of environment (including the growing political leverage 
of the South), and the issues of global change. It takes account of recent 
events, including the Second World Climate Conference in November 1990 
and the war in the Persian Gulf in early 1991. 

The Earth Summit will be asked to adopt an Agenda for the 21st Century, 
setting out an internationally agreed work program, including targets for 
national and international performance on several critical issues. This 
"Agenda 21" cannot escape the question of reform of policies that now rig the 
world marketplace against both the economy and the environment. Beyond 
Interdependence provides the most compelling economic as well as 
environmental case for such reform that I have read. The Earth Summit will 
be asked to address new international conventions on climate change, forestry, 
and biodiversity. The authors clearly present some of the key options before 
the negotiators, and they discuss the danger that leaders will be tempted to 
adopt empty framework conventions, leaving their successors with the hard 
choices and the problem of finding the funds to finance sustainability 
measures. The options are discussed in some detail together with an analysis 
of their probable costs based on the latest studies. The summit will be asked to 
provide developing countries with access to additional financial re- 
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sources to cover these costs and environmentally sound technologies to enable 
them to implement the conventions and to integrate environment into their 
future development. It will also be asked to consider far-reaching reforms of 
the international system. 

The summit's agenda may seem to be a tall order far removed from existing 
political realities, particularly at a time when the attention of governments and 
people has been preempted, at least temporarily, by pressing crises such as the 
conflict in the Gulf. But this is unlikely to shake the deepening concern over 
the state of the environment. As the authors point out, the use of 
environmental destruction as a weapon in the Gulf war could serve to 
heighten the growing conviction that environmental risks pose the greatest 
threat to our common security, indeed to our very survival. The case made for 
broadening the concept of national security to include these threats is 
compelling and makes the message of the book imperative at this critical 
time. 

The Earth Summit must succeed. There is no plausible alternative. Western 
leaders will have to find the political resources to demonstrate enlightened 
leadership. They can initiate the restructuring of international economic and 
political relationships needed to reverse the tragic flow of capital from the 
poorer to the richer countries and to ensure that developing countries get 
equitable access to the technologies needed to support sustainable 
development. Failure in these two areas, as the authors point out, would mean 
the failure of the summit, and that would likely cripple prospects for a new 
global alliance to secure the future of our planet. Beyond Interdependence 
should make a solid contribution to the success of the summit. 

Maurice Strong 
Secretary General 

United Nations Conference on 
Environment and Development 
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The Growth Imperative and 
Sustainable Development 

The last decade of the twentieth century is a time of great promise, great risk, 
and great complexity. Events are accelerating on several fronts 
simultaneously—economic, ecological, and political—and are forcing 
profound changes in the relationships among peoples, nations, and 
governments. 

The gains in human welfare over the past few decades have been 
breathtaking and, if we continue to avoid world-scale conflict, the potential for 
future gains is even more awesome. Many new and emerging technologies in 
biology, materials, construction, satellite monitoring, and other fields offer 
great promise for increasing the production of food, developing more benign 
forms of energy, raising industrial productivity, conserving the earth's basic 
stocks of natural capital, and managing the environment. With global 
communications and ever-greater access to information, people can now 
begin to exercise responsibility for every part of the planet. 

Past gains, however, have been accompanied by vast increases in the the 
scale of human impact on the earth. Since 1900, the world's population has 
multiplied more than three times. Its economy has grown twentyfold. The 
consumption of fossil fuels has grown by a factor of 30, and industrial 
production by a factor of 50. Most of that growth, about four-fifths of it, 
occurred since 1950. Much of it is unsustainable. Earth's basic life-supporting 
capital of forests, species, and soils is being depleted and its fresh waters and 
oceans are being degraded at an accelerating rate. Even the ozone shield that 
protects all life from the 
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sun's more deadly rays is being slowly consumed. And now the earth is 
threatened by a rapid rise in global temperatures and sea levels— greater, 
perhaps, in the next century than in the 10,000 years since the last ice age. 

Since World War II, governments have been preoccupied with economic 
interdependence, the coupling of local and national economies into a global 
system. But the world has now moved beyond economic interdependence to 
ecological interdependence—and even beyond that to an intermeshing of the 
two. The earth's signals are unmistakable. Global warming is a form of 
feedback from the earth's ecological system to the world's economic system. 
So is the ozone hole, acid rain in Europe, soil degradation in Africa and 
Australia, deforestation and species loss in the Amazon. To ignore one system 
today is to jeopardize the others. The world's economy and earth's ecology are 
now interlocked—"until death do them part," to quote one of Canada's 
industrial leaders.1 This is the new reality of the century, with profound 
implications for the shape of our institutions of governance, national and 
international. It raises fundamental questions about how economic and 
political decisions are made, and their implications for sustainability. 

The tidal shift in East-West relations should make it easier to address this 
new reality. For more than 40 years, world affairs have been dominated by the 
contest between East and West. The goal of each was to contain the 
expansion of the other, and that goal was pursued at enormous cost in human 
and financial resources and in opportunities foregone. The end of the cold war 
raised the possibility that money once used for military purposes could be 
channeled into constructive cooperation between the superpowers and their 
allies on international development, the protection of the environment, and 
the building of a durable peace. Instead, the 1990s commenced with growing 
concern about political and economic instability in Central and Eastern 
Europe (including the Soviet Union) and a major conflict in the Persian Gulf. 
These events have postponed at least temporarily the possibility of significant 
new resources for the critical issues of development and environment. Yet, 
public concern about the environment is intense and continued ecological 
decline in the Soviet Union and Eastern Europe and the use of environmental 
destruction as a weapon in the Gulf could intensify the pressure for action. 

The issues of development and environment are beginning to reshape 
national and international affairs and they could well become even more 
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critical during the next two decades. If human numbers do double again, a five- 
to tenfold increase in economic activity would be required to enable them to 
meet their basic needs and minimal aspirations. Aspirations are just as 
important as needs. A five- to tenfold increase translates into a colossal new 
burden on the ecosphere and raises the question of sustainability. Is there, in 
fact, any way to multiply economic activity a further five to ten times, without 
it undermining itself and compromising the future completely? Can growth on 
these orders of magnitude be managed on a basis that is sustainable? The 
question of sustainability has been forced front and center by the acceleration 
of events. It will preoccupy governments, industry, and our institutions of 
higher learning well into the next century. 

In June 1992 world leaders will assemble in Rio de Janeiro at the U.N. 
Conference on Environment and Development for an Earth Summit. Their 
objective will be to launch a gradual shift to more sustainable forms of 
development. What issues will confront them? Are there solutions to these 
issues? Can future development be made more sustainable? What is the cost of 
action—and inaction? Can we marshall the political resources to act? These 
and many other questions are addressed in the pages that follow. 

The Growth Imperative 

The world is on history's fastest growth track. As noted, population will very 
likely double within the next half century. Governments could act to stabilize 
population at lower levels, but with one-third of the world's people under 15 
years of age, even the most vigorous policies will not avert rapid population 
growth and the accompanying need for large increases in production. 

How large an increase? If current forms of development were employed, a 
further five- to tenfold boost in economic activity would be required over the 
next 50 years to meet the needs and aspirations of 10 billion people.2 Such an 
increase may appear colossal, but it reflects the continuance of annual growth 
rates of 3.2 to 4.7 percent. While difficult to maintain, political imperatives 
make it impossible for most governments to aspire to less. And few 
opposition parties can promise less if the government fails. In fact, in many 
developing countries these 
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growth rates are hardly enough to keep up with projected rates of population 
growth, let alone to reduce poverty levels. 

Many governments today fail to enable their people to meet even their 
most basic needs. Over 1.3 billion lack access to safe drinking water; 880 
million adults cannot read or write; 770 million have insufficient food for an 
active working life; and 800 million live in "absolute poverty," lacking even 
the most rudimentary necessities. Each year 14 million children—about 10 
percent of the number of children born annually—die of hunger.3 

In part this reflects the fact that during the past 40 years economic growth 
has been concentrated in the North. With 25—soon to be 20— percent of the 
world's population, industrialized countries consume about 80 percent of the 
world's goods.4 That leaves more than three-quarters of the world's 
population with less than one-quarter of its product. And the imbalance is 
getting worse, increasing tensions with the South and leaving increasing 
numbers of people poor and vulnerable. 

To reduce rather than increase mass poverty during the first part of the next 
century, developing countries would have to increase per capita income by a 
minimum of 3 percent per year (see Appendix 1). In addition, they would need 
to pursue vigorous policies to reduce presently wide and growing income 
disparities. Per capita income growth of 3 percent a year would require 
overall national income growth of around 5 percent a year in the developing 
countries of Asia, 5.5 percent in Latin America, and 6 percent in Africa and 
West Asia. 

During the 1960s and 1970s, many countries in these regions experienced 
growth of this magnitude, and a few still do. During the 1980s, however, the 
situation in many developing countries changed dramatically for the worse, 
not just economically, but also ecologically. Population growth outstripped 
economic growth and two-thirds of these countries suffered falls in per capita 
income, some as great as 25 percent. Deteriorating terms of trade, including 
unstable commodity prices, growing protectionism in developed market 
economies, and stagnating flows of aid all combined to force attention on 
short-term crises rather than long-term development. 

Crossing Critical Thresholds 

In face of the finiteness of the earth's ecosystems, we must ask whether 
economic growth of the magnitude required over the next half century 
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TABLE 1 Resource Dependence of Selected Developing Countries 
 

 Agricultural
Production as a 
Percentage of 
GDP 

Employment in
Agriculture as a 
Percentage of Total 
Employment

Exports of
Products

Percentage 
Exports

Primary 
as a of 
Total 

Economies 1965 1986 1965 1980 1965 1986 

LOW INCOME       
Burma 35 48 64 53 99 87 
China 39 31 81 74 54 36 
India 47 32 73 70 51 38 
Indonesia 56 26 71 57 96 79 
Sri Lanka 28 26 56 53 99 59 
Ethiopia 58 48 86 80 99 99 
Ghana 44 45 61 56 98 98 
Kenya 35 30 86 81 94 84 
Nigeria 53 41 72 68 97 98 
Tanzania 46 59 92 86 87 83 

MIDDLE INCOME       
Bolivia 23 24 54 46 95 98 
Colombia 30 20 45 34 96 82 
Costa Rica 24 21 47 31 84 65 
Thailand 35 17 82 71 95 58 
Senegal 25 22 83 81 97 71 
Zimbabwe 18 11 79 73 71 64 

INDUSTRIAL MARKET      
Canada 6 3 10 5 63 36 
Japan 9 3 26 11 9 2 
Spain 15 6 34 17 60 28 
United States 3 2 5 4 35 24 

Source: Compiled from World Bank, World Development Report, 1988, Oxford University Press, 1988. 
The agricultural sector is comprised of agriculture, forestry, fishing and hunting. Primary products, in addition 
to agriculture, include fuels, minerals, and metals. 

is possible at all. As can be seen from Table 1, the economies of most Third 
World countries, and parts of many industrialized countries, are based on 
their natural resources. Their soils, forests, fisheries, species, and waters 
make up their principal stocks of economic capital. The overexploitation and 
depletion of these stocks can provide them with financial gains in the very 
short term, but will result in a steady reduction of their economic potential over 
the medium and longer term. 

Even at present levels of economic activity, there is growing evidence 
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that certain critical global thresholds are being approached, perhaps passed. 
The evidence comes first from comparing the total scale of material and 
energy flows from human activities with the scale of corresponding flows in 
natural systems; and second from cataloging the nature and magnitude of 
environmental changes that are attributable to human activity. Both people and 
natural systems transport and transform vast quantities of carbon, nitrogen, 
and other materials, as well as energy. People do it through large-scale 
economic activities such as agriculture, mining, energy use, and waste 
disposal. Natural systems do it by transforming the sun's energy into plant 
growth and decay, and by cycling materials through atmospheric and ocean 
currents. 

Throughout history, the scale at which people transformed energy and 
materials has been minuscule in comparison with nature. Recently, however, 
this has changed and the relationship between human society and the planet 
has been transformed profoundly. Human activities have become so huge that 
in many instances they are of the same scale as fundamental natural 
processes. Plant products, nitrogen, and carbon provide the most striking 
examples. Humans now take or transform for their use almost half of the plant 
material fixed by photosynthesis over the earth's entire surface.5 When it 
comes to nitrogen, humans today fix almost as much nitrogen in the 
environment as does nature, largely because of artificial fertilizers.6 We are 
also altering the carbon cycle, having increased the carbon dioxide content of 
the atmosphere by 25 percent in the past 130 years. Currently, we are putting 
carbon into the atmosphere at the rate of about 7 to 8 billion tons per year, 
about 7 percent of the total natural carbon exchange between the atmosphere 
and the oceans.7 

When human and natural processes approach similar magnitudes, human-
induced disruption of global systems becomes a serious probability. We would 
expect to observe increasingly complex, possibly irreversible syndromes of 
environmental degradation, and, indeed, we are now observing just that. 
Pollution problems that were once local are now regional and even global in 
scale (e.g., acid rain, involving the entire continents of North America and 
Europe). Environmental effects that once appeared simple and trivial are now 
seen to be complex and substantial, slowly changing ecological systems critical 
to economic development and to life itself (e.g., the dispersion of chemicals 
in soils and water and their concentration in the food chain). Acute episodes of 
reversible damage which were once thought to affect mainly the current 
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generation are now seen to affect seriously the health and welfare of 
generations yet unborn (e.g., chemicals in body tissue, radiation exposure, the 
loss of genetic resources). Cities and settlements that once grew in response 
to employment generation and in pace with basic services are now exploding 
in developing countries, overwhelming both jobs and services.8 

The loss of forests provides a stark example of the scale and rapidity of 
human transformation of the earth's land surface. Since 1850 the earth's forest 
cover has been reduced from 6 billion to 4 billion hectares. During the past 
four decades, the rate of deforestation has accelerated sharply, especially in 
developing (mostly tropical) countries, where about 60 percent of the 
remaining forests are found. Forty years ago, Ethiopia had a 30 percent forest 
cover; twelve years ago, that had fallen to 4 percent; today, it may be 1 
percent. Until this century, India's forests covered more than half the country. 
Today, they are down to 14 percent. In 1961 Thailand's forests covered 53 
percent of the country. Fifteen years later (1986) they were down to 29 
percent—and going fast. In 1988 tropical forests were disappearing at a rate 
estimated conservatively at over 20 million hectares per year, about the size 
of the United Kingdom. Brazil alone may be losing over 8 million hectares 
annually.9 

Many of the 24 advanced industrialized nations of Western Europe, North 
America, and Austral-Asia (Japan, Australia, and New Zealand) that belong to 
the Organization for Economic Cooperation and Development (OECD) are 
experiencing net forest loss through a combination of overcutting, bad forest 
management, and damage from acid rain. So are all of the nations of Eastern 
Europe. Forest loss due to acid rain damage is particularly severe in Europe. 
More than 50 million hectares (35 percent) of Europe's forests are damaged, 
dead, or dying. In 1988 the U.N. Economic Commission for Europe (ECE) 
reported that in 22 areas (mostly nations), 30 percent or more of the forests 
were damaged, and that in eight areas (again mostly nations), 50 percent were 
damaged.10 The evidence is not all in, but many reports show soils in parts of 
Europe becoming acid throughout the tree-rooting layers.11 Large parts of 
Western and Eastern Europe may be experiencing irreversible acidification, the 
remedial costs of which could be beyond economic reach.12 

The destructive effects of forest loss on both the ecology and economy are 
becoming increasingly evident. The removal of upland forests is 
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linked directly to increased lowland flooding and silting of rivers and 
reservoirs. This is a growing problem in both developed and developing 
countries, but it is especially acute in areas such as the lowland plains of 
Pakistan, India, and Bangladesh, where the welfare of more than 400 million 
lowland people depends on how 46 million hill dwellers manage their land. In 
Europe and North America, too, deforestation can trigger a chain reaction 
leading to increased erosion, silting of rivers, and flooding of valley farmlands 
and towns. Many believe that the most serious consequence of disappearing 
forests and other wildlands is the loss of habitat for species and the 
accelerating and irreversible destruction of genetic diversity. Estimates of the 
total number of species on earth range from 5 to 30 million, with estimated 
losses by 2000 of 15 to 30 percent of the total. This mass extinction robs 
present and future generations of genetic material from which to provide 
medicines and with which to improve crop varieties to make them more 
resistant to pests, disease, and climate change. Deforestation also results in a 
net release of carbon dioxide from vegetation and soil, as these carbon 
reservoirs undergo burning and decomposition. 

The loss of soils and growing shortages of water in the face of escalating 
world food needs provide an equally stark picture. An area larger than the 
African continent and inhabited by more than 1 billion people is now at risk of 
turning into desert. Recent studies estimate that 6 to 7 million hectares of 
agricultural land are lost annually to erosion, and about 1.5 million more, 
mostly irrigated land, is lost to waterlogging, salinization, and alkalization. 
Every year the world's population increases by 90 million; and every year 25 
billion tons of topsoil are lost, roughly the amount that covers Australia's 
wheatlands.13 Water use has doubled at least twice in this century and could 
double again over the next two decades. Yet, in 80 developing countries, with 
40 percent of the world's population, water is already a serious constraint on 
development. Land degradation and water shortages have created millions of 
environmental refugees worldwide, leading to large destabilizing flows across 
borders and into already overcrowded Third World cities. In 1984-1985 there 
were 10 million such refugees, two-thirds of all refugees worldwide.14 

Perhaps the most sobering indications of human-induced environmental 
stress are the changes occurring in the atmosphere. Chlorofluo-rocarbons 
(CFCs) and other gases released by humans are consuming the protective 
ozone layer, which serves to prevent the sun's harmful 
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ultraviolet rays from reaching the surface of the earth. CFCs are also one of 
the more significant "greenhouse gases," accumulations of which are 
increasing the heat-trapping ability of the atmosphere, threatening major 
disruptions of the world's climate. 

In 1988 scientists reported that the average global concentrations of ozone 
in the stratosphere had fallen by approximately 2 percent between 1969 and 
1986. The decline varied by latitude and season, but the most heavily 
populated regions of North America, Europe, and the Orient experienced a 
year-round decline of 3 percent and a winter decline of 4.7 percent.15 The 
consequences are life threatening: exposure to increased ultraviolet radiation 
not only promotes skin cancer, but also reduces crop yields. It also threatens 
oceanic life-support systems because of the sensitivity of phytoplankton to 
ultraviolet rays. 

Greenhouse gases come mostly from natural sources but, as noted, man-
made sources have become significant. About half of the human-induced 
increase comes from carbon dioxide (CO2), principally from fossil-fuel 
burning (coal, oil, natural gas) and deforestation (see Table 2). CFCs used in 
foams, aerosols, refrigerants, and solvents are responsible for about one-
quarter of the human-induced greenhouse effect. Methane (CH4) from 
wetlands, rice paddies, livestock, and fossil fuels is also a significant 
contributor, as is nitrous oxide (N2O) from fertilizers, deforestation, and—
again—fossil fuels. Other trace gases include carbon monoxide (CO) and 
ozone (O3). 

During the 160,000 years prior to the Industrial Revolution, the amount of 
carbon dioxide in the atmosphere did not exceed 280 parts per million. For 
thousands of years prior to the mid-1800s, it remained around 275 ppm. Since 
then, however, it has increased to 350 ppm and it is presently increasing at 1.8 
ppm or 0.5 percent per year. Concentrations of the other greenhouse gases are 
also increasing: methane at 1 percent per year, CFCs at 4 percent, and nitrous 
oxide at 0.25 percent per year. 

According to present scientific knowledge, the increase in greenhouse gases 
since the 1850s should have caused a 0.3 to 0.7 degree Celsius rise in average 
global temperature to date and a commitment to a 0.7 to 1.5 degree centigrade 
rise in the future. This distinction is important, because the warming of the 
earth is a slow process, mainly due to the effect of the oceans. In its recent 
scientific assessment, the Intergovernmental Panel on Climate Change (IPCC) 
projected increases in all greenhouse gas emissions over the next century 
assuming various scen- 



 
TABLE 2 Major Greenhouse Gases Affected by Human Activities 

 

 Carbon 
Dioxide 
(ppmv) 

Methane 
(ppmv) 

CFC-
11 
(pptv)

 CFC-
12 
(pptv)

Nitrous 
Oxide 
(ppbv) 

Pre-Industrial 
(1750-1800) 
Atmospheric 
Concentration 

280 0.8 0  0 288 

Present Day 
(1990) 
Atmospheric 
Concentration 

353 1.72 280  484 310 

Current Rate of 
Change/Year 

1.8 
(0.5%) 

0.015 
(0.9%) 

9.5 
(4%)

 17 
(4%)

0.8 
(0.25%) 

Atmospheric 
Lifetime 
(Years) 

(50-200)* 10 65  130 150 

Current 
Greenhouse 
Contribution 
(percent) 

55 15 17(CFCs 11 & 12) 7 
(other CFCs) 

6 

Principal 
Sources 

Fossil fuels 
(coal, oil, 

natural gas) 
deforestation 

Wetlands, 
rice 

paddies 
fossil fuels,
livestock 

 Foams, 
aerosols, 

refrigerants,
solvents 

 Fossil 
fuels, 
fertilizers, 
deforestation 

Sources: Intergovernmental Panel on Climate Change, Climate Change: The Scientific Assessment, Report 
Prepared for IPCC by Working Group I, Editors, Houghton, Jenkins and Ephraums, Cambridge University 
Press, 1990. 
*No single value can be given because of complex way CO2 is absorbed by the biosphere and oceans. 

Ppmv= parts per million by volume; ppbv = parts per billion (thousand million) by volume; pptv = parts per 
trillion (million million) by volume.
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arios of economic activity. If no steps are taken to limit greenhouse gas 
emissions, that is, if we continue with "business as usual," global mean 
temperatures will increase between 2.6 and 5.8 degrees Celsius over the next 
century, and sea levels will rise between 30 and 100 centimeters, or up to one 
meter.16 

This does not reflect the full range of possible global warming and sea 
level rise in the twenty-first century. In 1987, a workshop of experts estimated 
the uncertainty associated with rates of temperature change and sea-level rise. 
Their estimates, which are based on slightly different scenarios than those 
employed by the IPCC, are shown in Figures 1.1a and b.17 In each case, the 
middle scenario reflects a continuation of present emission trends except for 
CFCs, where the experts assumed the implementation of the 1987 Montreal 
Protocol of the Vienna Convention on the Protection of the Ozone Layer.18 The 
upper scenario represents the change that could result from a radical 
expansion in the use of fossil fuels and other activities emitting greenhouse 
gases. The lower scenario represents the changes that could result from a 
strong global effort to reduce greenhouse gas emissions. As regards rates of 
temperature change, estimates range from a low rate of 0.06 degrees Celsuis 
per decade to a high of 0.8 degrees per decade, with a middle scenario of 0.3 
degrees. As regards rates of sea-level rise, the corresponding estimates range 
from a drop of 1 centimeter per decade to a rise of 24 centimeters per decade, 
with a middle scenario of 5.5 centimeters per decade.19 

These wide ranges reflect the uncertainties associated with future patterns 
of fossil fuel use, rates of deforestation, and other activities leading to 
greenhouse gas emissions. They also depict the response of climate systems to 
a given level of greenhouse gas emissions, but do not include uncertainty 
from all of the possible feedbacks in the climate system as a result of global 
warming.20 In the judgment of the experts, there is a 50 percent chance that the 
actual path of climate change could lie below the middle scenario and a 90 
percent chance that it will fall between the upper and lower curves. The 
possibility remains, however, that unforeseen circumstances could lead to 
climate change outside the curves depicted in the figures. 

Even a few tens of centimeters of sea-level rise can have serious 
consequences, particularly when coupled with the possibility of increased 
storm surge (see Figure 1.2). The nations of the Caribbean, for example, 
depend heavily on their beaches, for employment and foreign 



FIGURE 1.1 Scenarios of temperature and sea-level rise: (a) Global temperature 
change (°C); (b) Global sea-level change (cm) 

 
Source: Jill Jaeger, "Developing Policies for Responding to Climate Change," a summary of the 
discussions and recommendations of the workshop held in Villach on September 28-October 2, 
1978, and Bellagio on November 9-13, 1987, under the auspices of the Beijer Institute, 
Stockholm. World Meteorological Organization and United Nations Environment Programme, 
April 1988, pp. 4-5. Courtesy of World Meteorological Organization. 
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exchange. Their beaches average only 20 meters in width, and will withdraw 
by one meter for every centimeter rise in sea levels. A rise of up to 1 meter 
by the end of the century, near the upper end of the IPCC's projection, would 
be catastrophic for many nations. Many small island nations could virtually 
disappear. Prime Minister Bob Hawke of Australia has offered the residents of 
several threatened South Pacific island states the opportunity to be resettled in 
Australia. Other countries could lose coastal areas that support much of their 
population and economic infrastructure. The projected increase in 
temperatures and sea levels, of course, does not stop at the end of the century. 
It will continue unless governments can marshal the political resources 
required to institute strong limitation measures. 

A rise of 1.5 to 2.0 meters would flood 20 percent of the land in 
Bangledesh, inundate most of the islands of the Maldives, and threaten nearly 
half of the population and economic production of Thailand. A Commonwealth 
prime ministers' task force report, completed in 1989, speaks of "far-reaching 
social and economic effects on low-lying areas, as in Guyana. . . Kiribati, 
Tuvalu, and other Commonwealth countries. . . . They face the prospect not 
only of flooding from the sea and greater risk of storm surges, but deeper 
flooding on inland plains. . . . There are potential implications ... for 
agriculture; fresh water supply threatened with salinization; the siting of towns, 
factories, power plants and airports; and hazardous waste disposal."21 

Global warming will also increase the probability of severe droughts in the 
agricultural heartlands of Australia, Europe, North America, and the Soviet 
Union, disrupting areas that provide a large proportion of the world's cereal 
harvests. Changes in the hydrological cycle may render billions of dollars of 
water management and hydroelectric projects prematurely obsolete. Climate 
change brings into question the economic viability of hundreds of billions of 
dollars worth of investment now planned on the implicit assumption of stable 
climate patterns. Changes in both temperature and precipitation patterns could 
totally undermine elaborate plans for the "sustained yield" management of 
forests, since climate changes may advance faster than some forest species 
can migrate. Overall, climate change could provoke "potentially severe 
economic and social dislocation . . . which will worsen international tensions 
and increase the risk of conflicts among and within nations. These. . . 
changes may well become the major non-military threat to international 
security and the future of the global economy."22 
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As indicated by figures 1.1a and b, there are substantial uncertainties about 
the projected rates of global warming and sea-level rise. Disagreement exists 
as to the adequacy of the data base, the significance of the models' omission 
of realistic ocean-atmosphere coupling, the time lags between changes in 
atmospheric concentration of greenhouse gases and changes in climate, the 
feedback from clouds (which could either increase or decrease the rate of 
warming), and whether or not the temperature record of the past 100 years 
already shows greenhouse warming. But the basic science is not in dispute. 
The heat-trapping properties of the greenhouse gases are well known, and 
their buildup in the atmosphere is well documented. 

There are good reasons to take atmospheric models very seriously. They 
have been tested on their ability to predict large changes in climate, and they 
have performed well. They predict accurately the seasonal variations in 
climate between the Northern and Southern hemispheres, and are even more 
accurate at predicting the radically different climates of Venus and Mars. More 
significantly, perhaps, the record of the earth's climatic history that can be 
reconstructed from the evidence of fossils and glaciers shows a nearly perfect 
correlation between carbon dioxide concentration and temperature. Figure 1.3 
shows the CO2 and temperature record constructed from air bubbles trapped 
in an Antarctic ice core. 

Uncertainty is a two-edged sword. The presence of uncertainty in the 2.6 to 
5.8 degree range, and even in the wider range shown in figures 1.1a and b, 
means that climate change may be less and come later than we think, as 
advocates of inaction assert; but it also means that it may be more and come 
sooner, as was the case with models predicting rates of stratospheric ozone 
depletion. Uncertain science cannot be taken as a reason for inaction. It is 
irresponsible to focus on "worst-case" results in order to justify major policy 
changes, but it is equally irresponsible to focus on "best-case" results in order 
to justify a complacent "wait-and-see" posture. 

We take huge risks if we continue to increase concentrations of greenhouse 
gases at the present rate and, in the face of uncertainty, the prudent course is to 
take some action early in the hope of cutting off the worst possible outcomes. 
The imprudent course is to do nothing, awaiting a complete confirmation of 
the models. As a recent World Bank paper states: "When confronted with 
risks which could be menacing, cumulative and irreversible, uncertainty argues 
strongly in favour 



 

Source: Stephen H. Schneider, "The Changing Climate," Scientific American, September 1989. Courtesy of 

Stephen H. Schneider. 

Carbon dioxide and temperature have been very closely correlated over the past 160,000 years. This record is 
based on evidence from Antarctica and shows how the local temperature (the more jagged line) and atmospheric 
carbon dioxide concentrations rose nearly in step as the ice age receded, beginning about 130,000 years ago, fell 
almost in synchrony at the onset of the new glacial period, and rose again as the ice age retreated about 10,000 
years ago. 

of prudent action and against complacency."23 The IPCC estimates that a 
reduction of over 60 percent in carbon dioxide emissions would be required to 
stabilize atmospheric concentrations at 1990 levels. Even greater reductions of 
CFCs (70-85 percent) and nitrous oxides (70-80 percent) would be necessary, 
along with a smaller (15-20 percent) reduction in methane.24 The measures 
needed to achieve a reduction in 
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FIGURE 1.3 Carbon dioxide and temperature change.
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fossil fuel emissions of carbon dioxide and nitrous oxides are well known and 
could be justified largely by the reductions in air pollution and acid rain that 
would follow, as well as the increases in macroeconomic efficiency. The 
industrialized nations have already agreed to phase out most CFCs by 2000 but, 
as yet, we do not know how to reduce methane. To be effective, the measures 
to reduce CFCs and CO2 must be initiated now, and research on methane must 
be stepped up. Both the physical and political systems involved are huge and 
complex. There will be long lags both between a change in political rhetoric 
and any real change in policies, and between policy change and any real 
effect on rates of climate change. 

Conditions for More Sustainable Forms of Development 

Contrasting the scale of the world's developmental needs with the evidence of 
the earth's environmental limits presents governments with a paradox. The 
growth required over the next few decades to meet human needs and aspirations 
translates into a colossal new burden on the ecos-phere. If, for example, nations 
were to employ current forms of energy development, energy supply would 
have to increase by a factor of 5 for developing countries, with their present 
populations, to experience the level of consumption now prevailing in the 
industrialized world.25 Similar factors can be cited for food, water, shelter, and 
the other necessities of life. Critical life-support systems would probably 
collapse long before those levels were reached. 

Can growth on the scale needed to meet future needs and aspirations be 
managed on a basis that is sustainable? This question, the question of 
sustainability, has been forced front and center by the acceleration of events. 
The answers to it are not evident. The horizon may glow with technological 
opportunities, but the obstacles to sustainability are not mainly technical; they 
are social, institutional and political. Given the constraints on social, 
institutional and political change, no one can rule out a future of progressive 
ecological collapse. The Four Horsemen of the Apocalypse—war, famine, 
pestilence, and death—are galloping through parts of Africa, Asia, and Latin 
America, and they will surely remain active, spurred on by increasing poverty 
and greed, and by policy and institutional failures. Threats to the peace and 
security of nations from environmental breakdown are increasing at a 
frightening pace. 
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Conflicts based on climate change, environmental disruption, and water and 
other resource scarcities could well become endemic in the world of the 
future. 

Overcoming the obstacles to sustainable development will require political 
vision and courage in policy and institutional change on a scale not seen in this 
century since the aftermath of World War II. The concept of "sustainable 
development"—not the type of development that dominates today, but 
development based on forms and processes that do not undermine the integrity 
of the environment on which they depend— may provide the needed guide for 
this vision, as well as a pragmatic approach to the paradox of growth and 
limits. 

Adding the condition of sustainability to the goal of development may 
seem to state the obvious. Indeed, theories of economic development have 
always emphasized the maintenance and accumulation of capital through 
investment, which is implicitly a narrow sustainability condition. But the 
projected pace of global change indicates that a broader set of conditions must 
be met if development is to be sustainable. The World Commission on 
Environment and Development (WCED) put forward a number of such 
conditions, which they referred to as "strategic imperatives for sustainable 
development." These included growth sufficient to meet human needs and 
aspirations and a more equitable distribution of the proceeds of growth within 
and between nations. Our declining stocks of ecological capital must be 
conserved and increased, and the amount of energy and natural resources 
contained in every product must be reduced. Most of all, environment and eco-
nomics must be integrated in all of our major institutions of decision-
making—government, industry, and the home (see Appendix 2). 

In addition, the WCED stressed that sustainable development depends on a 
political system that ensures effective citizen participation in decision-making 
(in other words, human rights and democracy), an economic system able to 
generate surpluses on a sustainable basis, and an administrative system that is 
flexible, with a built-in capacity for self-correction. The productivity of 
ecosystems and environmental dynamics must also be maintained. In addition 
to changes in policies and processes of decision-making, this will require new 
and better technologies in most fields. Major global thresholds must be 
avoided by comfortable margins, to pay due respect to our ignorance and to 
ensure against external shocks. And these conditions must be satisfied over 
larger spatial scales and longer time scales than our 
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management institutions have yet developed the ability to deal with. A 
greatly improved scientific capacity to anticipate and manage risk 
is imperative.26 

At the moment, governments are moving in the wrong direction on a more 
equitable distribution of the proceeds of growth between and within nations. 
As Table 3 illustrates, the cumulative debt of developing countries surpassed 
$1 trillion in 1986, and interest payments now exceed $70 billion a year. Net 
transfers of capital to developing countries turned negative in 1982. The poorer 
nations transferred over $50 billion to the richer nations in 1989.27 And that is 
only what the World Bank counts. In addition, today's trade patterns contain a 
massive transfer of the environmental costs of world GNP to the resource-
based economies of developing countries. These costs were estimated at $14 
billion a year in 1980 (counting only pollution but not counting resource 
depletion), which was around one-half of the development assistance then 
flowing in the other direction.28 The situation has grown much worse in the 
past decade. Yet, we have just witnessed an entire round of negotiations to 
reform the General Agreement on Tariffs and Trade (GATT), the so-called 
Uraguay Round, without any serious discussion of the environment. 

Governments are also moving backward on population. A sustainable planet 
depends on a significant and rapid reduction in high rates of population 
growth, in rich and poor countries alike. The issue is not simply the number 
of people, for a child born in a rich, industrialized 

TABLE 3 The Deteriorating Financial Position of Developing Contries, Developing 
Country Debt Stocks, and Associated Financial Flows, 1980-89 (U.S.$ billions) 
 1980 1981 1982 1984 1986 1988 1989

*
Total debt stocks (year end) 572 753 819 855 1047 1156 1165 
Total debt flows        

1. Disbursements 112 124 108 97 103 108 111 
2. Principal repayments 46 49 46 50 76 88 86 
3. Net flows (1-2 = 3) 66 75 62 47 27 20 26 
4. Interest payments 47 68 65 69 65 72 77 
5. Net transfers (1 -2-4 = 5) + 19 + 6 -2 -22 -38 -52 -52 

Source: World Bank, "World Debt Tables, 1989-90, External Debt of Developing Countries," Vol. 1: 
Analysis and Summary Tables, p. 78, the World Bank 1989, Washington, D.C. 
* Projected 
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country places a much greater burden on the planet than one born in a poor 
country. The industrialized world has found that development coupled with 
access to family planning is the best means of population control. Even 
negative rates of population growth have been achieved where development 
and family planning were accompanied by urbanization, rising levels of 
income, improved education, and the empowerment of women. During the 
1990s, however, 3 billion young people— about equal to the world's population 
in 1960—will enter their child-bearing years, most of them without access to 
dependable means of birth control.29 In spite of this, some Western nations are 
reducing rather than increasing their contributions to population programs and 
restricting rather than facilitating the distribution of new family planning tech-
nologies. Some are even supporting fertility programs! Unless Western 
countries, and in particular the United States, provide massively increased 
financial and political support for population programs, it is unlikely that 
currently unsustainable rates of population growth can be reversed. 

A critical condition for sustainable development is the maintenance of a 
community's or a nation's basic stock of natural capital. Is this a reasonable 
condition? Can the world's expanding economies begin to live off the interest 
of the earth's stock of renewable resources without encroaching on its capital? 
There is no doubt that, at the moment, nations are consuming their natural 
capital at an accelerating pace, but the question is open. If use of the earth's 
basic economic capital is to be brought within the capacity of natural systems 
to generate it, governments will need to increase by several orders of magnitude 
their support for strategies aimed at abating pollution, protecting and preserving 
critical stocks of natural capital, and restoring and rehabilitating those assets that 
have already been depleted. 

What does this condition mean for nonrenewable resources, where 
extraction and use must reduce the capital available? It is often assumed that 
the supply will ultimately limit the use of nonrenewable resources. This may be 
the case for some nonrenewable resources, but for others, such as coal, it 
seems more probable that their use will be limited by their negative impacts 
on renewable resources—soils, waters, forests, and the atmosphere. 
Increasingly, therefore, the extraction, use, and disposal of nonrenewable 
resources will have to take into account their impacts on renewable resources. 
The rates of depletion of nonrenewable resources should also take into account 
the criticality of the resource, 
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the availability of technologies for minimizing depletion, and the likelihood of 
substitutes being available. 

If nations are to stop depleting their basic stocks of ecological capital, 
governments will need to reform those public policies that now actively 
encourage the infamous des: deforestation, desertification, destruction of 
habitat and species, decline of air and water quality. Virtually all governments 
today pay lip service to the market. And then they intervene to distort it in ways 
they find politically convenient. Subsidies, tax abatements, fiscal incentives, 
price supports, tariffs, and trade quotas of all kinds can distort prices and 
trading patterns in ways that are economically perverse and encourage 
unsustainable forms of development. They often rig the market not only 
against the economy, but also against the environment and, ultimately, against 
development itself. 

Take deforestation. Forests in developing countries are being rapidly 
converted due to tax concessions, "sweetheart leases," and direct subsidies that 
encourage increased cultivation of land, cattle ranching, timber production, 
and export. In some developed countries, incentives to expand timber 
production are very powerful, and tree-planting programs, which are seldom 
well-funded, cannot begin to compete.10 

Agriculture provides a similar picture. The taxpayers and consumers of 
OECD's 24 member countries spend over $250 billion a year on agricultural 
subsidies. These subsidies not only encourage farmers to expend their basic 
farm capital—their soils, water, and trees—they also promote overproduction. 
This gives rise to demands for trade protection and export subsidies to enable 
food to be dumped in developing countries, thus undermining their agriculture 
as well. Again, small, underfinanced soil and water conservation programs are 
too weak to compete with these subsidies.31 

Energy provides another case in point. In many OECD countries 
conventional energy sources—coal, oil, and nuclear—attract enormous 
subsidies at various points in their development cycles from research, through 
exploration, construction, production, transportation, use, and waste disposal.32 
Total energy subsidies in the United States alone have been estimated at more 
than $40 billion annually." Again, end-of-pipe technologies to improve safety 
or reduce emissions, where they are available, cannot begin to compete with 
the opposite effects of these huge direct and indirect subsidies. Economically 
and ecologically perverse government interventions in the market are 
discussed at greater length in chapter 2. 
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Another condition for sustainable development concerns the nature of 
production. If growth rates of 3.2 to 4.7 percent are to be maintained, a 
significant and rapid reduction in the energy and raw material content of every 
unit of production will be necessary. This condition calls into question a long-
favored assumption about what constitutes a "healthy" economy. Most 
governments, corporations, and voters assume that a healthy economy is one 
that uses increasing amounts of energy, materials, and resources to produce 
more goods, more jobs, and more income. This assumption still dominates 
policies in energy, agriculture, and other resource sectors. It is a holdover 
from the mass economy of the industrial age, which was marked by a steady 
expansion in the production of energy, the depletion of resources, and the 
degradation of the environment. During the past two decades, economic and 
technological changes have resulted in a leveling off of, or an absolute 
reduction in, the demand for energy and some basic materials per unit of 
production.34 The link between growth and its impact on the environment has 
also been severed. A new economy has begun to emerge, one that is more 
efficient and potentially more sustainable, marked by people producing more 
goods, more jobs, and more income—but using less energy and resources for 
every unit of production, and more information and intelligence (see Figure 
1.4). 

The transformation to a more efficient economy is the result of a complex 
combination of factors such as new technologies and changes in historic 
relationships between capital, labor, and resources. Nowhere has it been more 
marked than in energy. Following the first oil shock, between 1973 and 1983, 
the 24 OECD nations improved their energy productivity on average by 1.3 
percent annually. Prior to the last oil shock, when prices fell sharply, some 
countries, including Japan and Sweden, had reached increases in productivity 
of more than 2 percent per year.35 The same trends are evident in many other 
areas, such as water, steel, aluminum, cement, and certain chemicals.36 

The shift has been most evident in market economies open to change. 
Industries, pressed by the rising costs of energy, materials, and capital, found 
that they could invent products that use lighter and more durable materials and 
require less energy to produce. They found that they could redesign production 
processes to require less and more flexible capital plant and to recycle and 
reuse by-products internally—with benefit to their bottom line. They also 
found that, when they reduced the energy and material content of their 
products, they saved on overall costs per 
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FIGURE 1.4 Energy intensity and efficiency improvements of selected national 
economies 

 

Source: Compiled from International Energy Agency, Energy Conservation in IEA Countries, 
OECD, Paris, 1987. 

unit of production and reduced environmental emissions and wastes. This 
often proved to be a far more effective way of reducing emissions than 
expensive end-of-pipe technologies that served no other purpose. Moreover, 
the environmental benefits of resource reduction and recycling extend back to 
the beginning of the production cycle. They manifest themselves in decreased 
mining and mining wastes, decreased water consumption and water pollution, 
and decreased air pollution, deforestation, and erosion. 

Increasing the energy and resource efficiency of industrial plants or 
communities adds up to increasing the efficiency and competitiveness of the 
national economy. Those countries that have already achieved considerable 
progress in this direction are at the top of the international list of economic 
performers.37 Between 1973 and 1984 the energy and raw material content of 
a unit of Japanese production dropped by 40 percent. The difference in energy 
intensity alone between the American and Japanese economies, for example, 
creates a cost advantage of the order of 5 percent for the typical Japanese 
export.38 Nonmarket economies in Eastern Europe and the developing world 
did not share in this 
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efficiency revolution, and many now suffer from both severe environmental 
degradation and serious competitive disadvantage.39 

A rapid reduction in the energy and material content of growth is not only 
possible, it is essential if Western nations are to play a leading role in 
addressing threats to global security. Whether in satellites or stoves, truck 
transport or toasters, forestry or farming, society can use information and 
other technologies to reduce the size, cost, energy, and resource requirements 
of products while making them more intelligent and more environmentally 
sustainable. Productivity gains of 1 to 2 percent a year are quite realizable 
and, in the case of energy, would buy the time needed to increase the use of 
renewable forms of energy and to develop some new and more benign forms 
of power.40 

The problem is that while technology, driven in part by market forces, has 
made this possible, our public and private institutions lag far behind, as do 
many of the key assumptions underlying the economic policies guiding these 
institutions. Falling oil and commodity prices have removed the pressure to 
increase efficiency, but they have not been replaced by compensating public 
policies. Industrial development grants, agricultural subsidies, water pricing, 
and forest and mining leases continue to encourage the extraction and use of 
more rather than less. Tax and fiscal incentives, pricing and marketing policies, 
and exchange-rate and trade-protection policies do the same. They influence 
the environment and resource content of growth in the wrong way. As a 
result, the momentum created during the period 1973-1985 has been reversed. 
World energy demand, for example, jumped 3.7 percent in 1988, after a 2.8 
percent rise in 1987. The International Energy Agency (IEA) predicts that, if 
current policies are maintained, five years into the next century the world will 
be burning 50 percent more fossil fuels than it was in 1988. These figures are 
the building blocks for a global disaster. The Gulf war may drive energy prices 
higher or lower. Whatever the result, it can be only temporary: large 
fluctuations will continue, turning efficiency on and off. There is no substitute 
for basic reform of public policies.41 

The environment and the economy must be integrated in our major 
institutions of decision-making: government, industry, and the home. This is 
perhaps the most important condition for sustainable development. Too often, 
the policies, prices, and investment decisions that drive the economy act 
directly against the requirements of sustainability. The environment is 
introduced into decision-making only after a prob- 



The Growth Imperative and Sustainable Development 27 

lem has developed. At that late date, the options are usually limited to various 
add-on investments for end-of-pipe technologies to recapture emissions from 
waste streams and put them somewhere else. This leads to the still-dominant 
mentality that a conflict exists between a healthy economy and a healthy 
environment. Environment and development can obviously be mutually 
destructive. They can also be mutually reinforcing. If they are to be the latter, 
integrated decisions have to be made at the front end of the development cycle 
when societal goals and policies are being set, not at the tail end after society 
and the economy have already incurred the costs of unsustainable 
development. Achieving this goal will require a fundamental reorganization 
of economic policies and priorities, as discussed in chapter 2. 

A transition to more sustainable forms of development does not mean 
returning the planet to a hypothetical "natural" state in which human activities 
have no impact.42 People cannot live on the earth without altering the 
environment. The basic food and energy needs of 5 billion people (with 5 
billion more to come in the next five decades) require large appropriations of 
natural resources, and the most basic aspirations for material consumption, 
livelihood, and health require even more. The maxim of sustainable 
development is not "limits to growth"; it is "the growth of limits." We must 
learn to recognize, and live within, limits of physical impact beyond which 
degradation of ecosystems, resources, and consequently human welfare are 
inevitable and progressive. Some limits are imposed by the impact of present 
technologies and social organization. But many can be expanded through 
changes in modes of decision-making, changes in some domestic and interna-
tional policies, and massive investments in human and resource capital. 

Since the WCED presented its vision of sustainable development in 1987, 
there has been a lively debate over the specific conditions of global 
sustainability. Perhaps not surprisingly, the debate has been un-informative. 
Knowledge of economic and environmental dynamics is still limited. 
Although it is possible to state the general directions in which development 
must proceed in order to be more rather than less sustainable—as these 
strategic imperatives seek to do—it is not yet possible to define the precise 
conditions for sustainability in respect to each specific development. Nor is it 
necessary. At this point, sustainability is best regarded both as a social goal 
and as a criterion for development. In this respect it resembles other worthy 
and widely accepted, but conceptually difficult social goals, such as 
democracy, jus- 
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tice, or even national security, economic development, and a healthy 
environment. It is possible for practical people to agree in rough terms on 
what each of these concepts means without agreeing on a precise definition. 
The same is true of the concept of sustainable development. The June 1992 
Earth Summit in Rio will provide an early test. The primary purpose of the 
summit is to launch a global transition to sustainable development. If it is to 
achieve that goal, the summit will have to address a range of 
recommendations for policy and institutional reform in each of the areas 
mentioned above. These recommendations are now the subject of intense 
debate in a preparatory process that involves not only representatives of most 
governments, but also of hundreds of major industries and thousands of 
nongovernmental organizations.43 The background work will be done. But it 
will take a Herculean effort to marshal the political resources needed for real 
change. The following chapters provide some measure of the size of that 
effort. 



2 

Recasting Domestic Policy 

The concept of sustainable development has fundamentally changed the nature 
of the debate about environment and its relationship to development. In the 
late 1960s, when many environmental threats began to command attention, the 
task was seen to be primarily one of cleaning up the mess left by two decades 
of rapid and unrestricted postwar growth. Environment was viewed largely as 
an "add-on" to development, seldom as an integral "build-in." Most 
professional economists saw the environmental costs of development as 
external to development, to be dealt with by measures external to 
development. This mind-set was pervasive and became reflected in add-on 
institutions promoting add-on policies often requiring add-on technologies. 
Underlying all of these add-ons—and more important than any of them—was 
the early but slowly changing view that environment is also an add-on 
politically. The environment debate thus focused mainly on the adverse 
impacts of development on the environment; the impacts of a degraded 
environment on prospects for development were largely ignored.1 The concept 
of sustainable development has brought that focus into the debate. 

It has changed the nature of the debate in another sense. Ever since the 
Club of Rome report The Limits to Growth was published in 1972, an 
important part of the environmental debate has been rooted in the assumption 
that environment and development are irreconcilable.2 The Limits to Growth 
assumed a set of relationships between population, industrialization, pollution, 
and depletion of natural resources that led inevitably to the collapse of world 
order. It gave birth to a widespread movement advocating zero or even 
negative growth. 

29 
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When the notion of reconciling environment and development was first put 
forward at the United Nations Conference on the Human Environment in 
Stockholm in 1972, it was considered revolutionary.3 Indeed, the conference 
was barely able to contain the fears and suspicions of most developing and 
some industrialized countries that concern for the world's environment 
threatened their development prospects. Their watchword, taken from the 
experience of the rich countries in the 1950s and 1960s, was "development 
first and environment later, when we think we can afford it." This attitude is 
slowly changing as Third World leaders become aware that environmental 
destruction, now at a pace and scale never before seen, is undermining their 
prospects for economic development—and even for survival. 

This change in attitude has occurred more rapidly in the richer industrialized 
countries. The special environmental protection and resource management 
agencies established during the late 1960s and early 1970s have managed 
some important, if limited, successes.4 People enjoy cleaner air and water in 
some areas, more parks and nature reserves, and greater controls on chemicals 
and toxic wastes. In some countries, legislation requiring prior assessment of 
certain investments has been adopted and enforced. Industries have developed 
a wide range of clean and cost-effective technologies. Internationally, an 
impressive series of bilateral, regional, and global agreements and conventions 
has been negotiated and, in some areas, implemented. 

The institutional and policy response of the 1970s—after-the-fact clean up 
of damage already done—was clearly necessary. But it is now seen to have 
been doubly inadequate. First, the limited achievements of the past two 
decades are to be found almost exclusively in the richer Western nations, 
including Japan. Eastern Europe suffered from systemic policy failure,5 while 
developing countries simply were unable or unwilling to bear the costs of the 
expensive add-on, react-and-cure policies that characterize environmental 
action in the West.6 Many developing countries, as noted, experienced a 
massive deterioration of their environment, with environmental problems 
associated with sudden industrialization and explosive urbanization being 
added to those associated with underdevelopment and poverty.7 Second, even 
in the richer industrialized countries, progress on the first generation of en-
vironmental problems has not been great enough to catch up with the backlog, 
let alone keep up with the pace of development. In many areas we have fallen 
further behind. In the meantime, a new generation of 



Recasting Domestic Policy 31 

increasingly complex environment and development issues has emerged 
implying potentially heavier social, economic, and political costs, whether 
action is taken or delayed. 

Environmental issues have suddenly become deadly serious. A sea change 
in public opinion has forced them to the top of political agendas in the United 
Nations, in Washington, Tokyo, Brussels, Moscow, and other capitals around 
the globe, in some multilateral banks, and in many of the boardrooms of the 
Fortune 500.8 The pressure on governments to do more is insistent, and has 
focused increasingly on calls for action that cut across traditional boundaries 
between public agencies and between domestic and foreign policy. 

The present institutional and policy framework for environment and 
development is not capable of meeting this new political challenge. 
Environmental protection and resource management agencies, national and 
international, have tried to do the best job possible within the limits of their 
mandates and budgets, but they cannot address the sources of the problems. 
The agencies are small; they lack political clout; and the budgets available to 
them are often derisory in comparison with the tasks they have been assigned. 
More significantly, their mandates limit them to action on the symptoms of the 
problems—the negative effects of development—at the downstream end of the 
development cycle. The central economic and trade agencies, the development 
assistance agencies and banks, the energy, agriculture, and other key sectoral 
agencies that can influence the sources of the problems have been given no 
responsibility to do so. With their critical policy power and enormous budgets, 
these agencies were, and remain, in a position to encourage forms of 
development that generate negative effects on resources and the environment 
at rates far in excess of the capacity of environmental agencies to deal with 
those effects. A fundamental recasting of the system is required to do the job. 

The changes required are both broad and deep, involving the entire range of 
government responsibility. The balance of this chapter considers several 
changes that are urgently needed in domestic policy. Chapters 3 and 4 focus 
on the international scene—chapter 3 on global environmental and geopolitical 
change and chapter 4 on global bargains and reform of international 
institutions. Many of the proposed changes may seem at first glance to be 
impossible, but the urgency of the sustainability question and the rapidly 
changing politics of environment and development prompt caution before 
rendering quick judgments 
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about feasibility. As Eastern Europe demonstrates, with political change the 
impossible may become the inevitable. Any politician, contemplating the 
changing role of the environment in the economy today, could do worse than 
follow the Queen's advice to Alice: practice thinking of six impossible things 
before breakfast. 

The most important changes concern: (1) the way governments intervene in 
the market to create incentives and disincentives for different types of economic 
activity; (2) the design of tax systems; (3) the counting of economic activity to 
measure the "health" of an economy; and (4) the ways in which corporations 
and the central economic, finance, trade, and sectoral agencies of government, 
including local government, are (or are not) made responsible or held 
accountable for the environmental consequences of their policies, projects, 
budgets, and expenditures. Western nations should lead in making the 
necessary changes. 

Integrating Environment in Economic Decision-Making 

The primary language of sustainable development is the integration of the 
environment and the economy. If economic activity is to result in sustainable 
forms of development, environment can no longer be regarded as a factor 
separate from and secondary to economic decisionmaking; it must be fully 
integrated into the economic decision-making process in government, 
industry, and the home. 

In the real world, of course, the environment is fully integrated with the 
economy. The environment is burdened by billions of economic decisions 
taken daily to design, produce, market, buy, use, and dispose of goods and 
services. But most individuals, corporations, and governments make economic 
decisions without considering how those decisions will affect the 
environment. There are virtually no means in place to ensure that the 
consequences of a proposed decision are fed back implicitly or explicitly into 
the criteria that govern that decision before it is made. The consequences are 
not reflected in the price paid for the good or service in question, or in its label, 
marketing, or advertising. Without this feedback, individuals, corporations, and 
governments systematically undervalue the environmental consequences of 
their decisions, leading to overconsumption of resource capital and 
degradation of the environment. 

Economic decisions reflect the incentives people face and the infor- 
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mation they possess. This includes the formal incentives of price, revenues, 
profits, bonuses, and incomes. It also includes the policies and procedures of 
public and private bureaucracies, workplace evaluation systems, and a large 
class of subtle, informal incentives such as social praise or censure and shared 
community values, whose effectiveness is often underestimated by 
economists. If people's decisions are socially destructive, as their 
environmental decisions clearly are, then the incentives they face must be 
inappropriate. To improve the decisions, one must correct the incentives. 
Once this has been done, decisions will progressively improve as people and 
organizations integrate the new reward systems and information into their 
consciousness, habits, and decision-making procedures. 

Correcting Perverse Interventions in the Market 

The most important incentives are those signaled through market prices. 
Leaders in the Soviet Union, Eastern Europe, China, and other countries today 
are doing political handstands to open their economies to market forces. They 
have discovered that the market is the most powerful instrument available for 
driving development. What they haven't yet discovered is that it can drive 
development in two ways—sustainable and unsustainable. Whether it does 
one or the other is not a function of an "invisible hand," but of man-made 
policy. 

"Normal" government interventions in the market often distort the market 
in ways that actively encourage public and private decisions that preordain 
unsustainable development. Tax and fiscal incentives, pricing and marketing 
policies, and exchange-rate and trade-protection policies all influence the 
energy and resource content of growth and the extent to which growth 
enhances or depletes stocks of ecological capital. The same is true of certain 
kinds of sectoral policies. Energy subsidies can, and usually do, favor large 
supply projects and undermine funding for biomass and renewables.9 Tax 
concessions for logging, settlement, and ranching can accelerate deforestation, 
species loss, and soil and water degradation.10 Pesticide subsidies can promote 
excessive use and thereby threaten human health, pollute water, and increase the 
number of pesticide- resistant species.11 Subsidies for water-resource 
development and water use can lead to overuse for irrigation and industrial and 
municipal purposes.12 
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Agriculture provides one of the best examples of unwittingly destructive 
interventions in the market. Virtually the entire food cycle in North America, 
Western Europe, and Japan attracts huge direct or indirect subsidies, at a cost 
to taxpayers and consumers of over $250 billion a year. These subsidies send 
farmers far more powerful signals than do the small grants usually provided 
for soil and water conservation. They encourage farmers to occupy marginal 
lands and to clear forests and woodlands, make excessive use of pesticides and 
fertilizers, and waste underground and surface waters in irrigation. Canadian 
farmers alone lose well over $1 billion a year from reduced production due to 
erosion stemming from practices underwritten by the Canadian taxpayer.13 

Moreover, by generating vast surpluses at great economic and ecological cost, 
the subsidies create political pressures for still more subsidies— to increase 
exports, donate food as nonemergency assistance to Third World countries, 
and raise trade barriers against imported food products. All of these measures 
hurt agricultural productivity in developing countries. 

Over the next few decades the locus of global agricultural production must 
be shifted from developed to developing countries, where the growing 
demand is. Land and price reforms are helping to encourage farming in some 
countries in Asia, Africa, and Latin America, but these efforts could easily be 
undermined by the competitive dumping of Western surpluses. Third World 
governments are seldom able to resist shipments of subsidized or non-
emergency food aid. This food relieves an ever-present and always pressing 
need. And it also reduces the political pressures on those governments to reform 
their own agricultural policies, many of which are equally perverse. Third 
World farmers bear most of the brunt of the resulting standoff. Even the most 
efficient are unable to compete with surpluses dumped at subsidized prices.14 

Western governments should accelerate their efforts to reform policies that 
encourage the destruction of basic farm capital. Reducing economically 
perverse and ecologically destructive market distortions will require 
considerable structural adjustment in Western agriculture, similar in many 
ways to the adjustments that Western governments advocate for developing 
and socialist countries. However, Western countries are clearly in a much 
stronger position economically and politically to redesign their agricultural 
and related trade policies. They could redeploy their agricultural budgets in 
ways that encourage their farmers to adopt practices that enhance rather than 
deplete the soil and water base. 
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North American models for policies that target producers and link subsidies 
with conservation practices go back to the 1930s, when the Soil Conservation 
Service in the United States and the Prairie Farm Rehabilitation 
Administration in Canada brought the Dust Bowl under control. 

The savings realized by phasing out existing market distortions and 
replacing them with conservation incentives should provide the resources 
needed for structural adjustment programs. They should also make it possible 
to restructure food "aid" to the Third World. Instead of providing 
nonemergency aid in the form of agricultural surpluses, Western countries 
should supply financial assistance in ways that encourage and support 
essential domestic reforms that in turn would increase production and reverse 
accelerating degradation of the resource base in developing countries. 

In December 1990 the Brussels ministerial meeting of the Uruguay Round to 
reform the General Agreement on Tariffs and Trade broke down largely over 
agricultural subsidies. The European Communities and Japan were 
intransigent. Their leaders feared that if farm subsidies were cut as much as the 
United States and other traditional food-exporting countries demanded, the 
political consequences would be immediate and unpleasant. Leaders in Canada 
and some other countries that appeared to support reform were also concerned 
about the political fallout. As the negotiations broke up, some suggested that 
the environment, which had not been mentioned during the entire four-year 
round of discussions, might be the source of a breakthrough.15 If subsidies 
must be paid—and few politicians are prepared to give up that certain path to 
power—why not pay farmers to build up rather than deplete their basic farm 
capital? The greening of agricultural subsidies rather than their complete 
elimination might be more acceptable to all parties. It could eliminate 
surpluses and the consequent pressure for export subsidies that distort 
markets and, at the same time, reduce the burden on public budgets. The 
suggestion may have come too late to save the Uruguay Round, but it seems 
clear that GATT will become increasingly preoccupied with the relationships 
between environment and trade. The Earth Summit in June 1992 could be an 
opportunity to direct GATT to take up these issues. 

Forestry provides another example of destructive market intervention. The 
pressures on forests throughout the world vary greatly. But in both developed 
and developing countries these pressures are reinforced by 
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government policies. The logging and forest industries (and clearing and road 
projects for agriculture and ranching) attract a wide variety of direct and 
indirect subsidies. The Brazilian taxpayer has been underwriting the 
destruction of the Amazon with millions in tax abatements for uneconomic 
enterprises. The Indonesians do the same. So do the Canadians. American 
taxpayers are subsidizing the clearing of the Ton-gass, the great rain forest of 
Alaska. Perverse incentives that encourage the overharvesting of temperate as 
well as tropical forests also mark world trade in forest products.16 Western 
governments should review their forest policies with a view to integrating 
political, economic, and ecological concerns. They should ensure that the 
reform of forest subsidies features strongly in the negotiations about to be 
launched at a World Forestry Convention. They should also support the World 
Bank's program of sectoral adjustment loans in forestry. This policy-based 
lending provides support for needed changes in the policies and institutions of 
developing countries without which funding for separate projects cannot 
succeed.17 

The transport sector, especially motor vehicles, also "benefits" from policies 
that are both economically and ecologically perverse. Fuel taxes in many 
jurisdictions, for example, still fail to distinguish between the environmental 
effects of different types of fuel—gas or diesel, leaded or unleaded. The tax 
and tariff structure, and direct and indirect subsidies, encourage heavier and 
more energy-intensive vehicles and road freight as opposed to rail transport in 
many countries. In some, private-vehicle expenses can be deducted from 
taxable income.18 Western governments should examine the tax structure for 
motor vehicles and other forms of transport, with a view to shifting more of 
the social and environmental costs of transportation from society to the user. 

Energy provides another example of market intervention that undermines 
both the earth's ecology and the world's economy. If future energy needs are 
to be met without putting further intolerable pressures on the world's climate, 
nations will have to make efficiency the cutting edge of their energy policies. 
As noted earlier, experience demonstrates that productivity gains of 1 to 2 
percent a year are quite realizable. The major obstacle to achieving such gains 
is the existing framework of incentives for energy exploration, development, 
and consumption. These incentives are all-pervasive, they are backed by 
enormous budgets, and they usually promote the very opposite of what is 
needed for a sustainable energy future.19 They underwrite coal, shales, oil, 
and 
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gas; they ignore the costs of polluting air, land, and water; they favor 
inefficiency and waste; and they impose enormous burdens on already tight 
public budgets. In the United States alone it is estimated that total energy 
subsidies, including tax abatements, amount to more than $40 billion 
annually.20 The figure for Canada is at least proportional, about $4 billion 
annually. Germany provides heavy subsidies for coal, as do China, India, and 
other countries. While industrialized countries have been spending billions to 
distort the market and consumer prices in ways that actively promote acid rain 
and global warming, they have been spending only a few million on measures 
to promote energy efficiency.21 When these governments become serious about 
limiting acid rain and global warming, they will have to examine all hidden and 
overt subsidies and reform those that penalize conservation and end-use 
efficiency.22 Leaders at the Earth Summit in Rio in 1992 should direct their 
representatives to take this up both within GATT and the proposed inter-
national convention on climate change. 

Correcting these perverse and costly market distortions is something that 
free-market liberals, fiscal conservatives, budget-balancers, and 
environmentalists can all agree on. But correcting them will not be easy. 
Powerful interests derive short-term benefits from each of them and will resist 
any changes. This is evident from the experience with agricultural subsidies in 
the Uruguay Round to reform the GATT mentioned earlier. Strangely, however, 
in marshaling arguments for a reduction in these market distortions, 
governments seldom mention their negative impact on the environment and on 
a nation's basic stocks of ecological capital. If these factors were taken into 
consideration, efforts to reduce market distortions might be more successful. 

Introducing Environmental Taxes and Markets 

Correcting perverse market interventions is a necessary but not a sufficient 
condition for sustainability. Even undistorted markets are limited in several 
ways, the most important being that they cannot take into account the external 
environmental costs associated with producing, consuming, and disposing of 
goods and services. The market treats the resources of the atmosphere, the 
oceans, and the other commons as "free goods," with a zero price. It 
"externalizes," or transfers to the broader community, the costs of resource 
depletion and of air, water, 
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land, and noise pollution. The broader community shoulders the costs in the 
form of damages to health, property, and ecosystems. 

There is a common but regretable habit in policy discussions to presume 
that anything called an "externality" is, by definition, not economically 
important. But this is not the case: witness the depletion of the ozone layer, 
the potential consequences of global warming, and sea-level rise, not to 
mention the economic damage from acid rain, soil erosion, water degradation, 
and other syndromes now climbing to the top of political agendas everywhere. 
Environmental scarcities are growing, and habits and procedures based on 
zero pricing are now a clear threat to economic well-being and security. 

Many critically important raw materials and goods trade at prices that fail to 
reflect their effects on air, water, and soil, and one way to correct this is 
through the introduction of environmental taxes. Properly designed 
environmental taxes would provide incentives for the appropriate use of certain 
resources. Examples of goods that should be subject to environmental taxes 
include fossil fuels23, chlorofluorocarbons, electricity, plastics, pesticides, 
chemical fertilizers, and energy-consuming capital goods such as motor 
vehicles. Direct taxes on emission of pollutants and the creation of waste 
products requiring disposal would also be appropriate. Environmental taxes on 
these products would be one way to introduce "conservation pricing" as 
recommended by the WCED. In the case of energy, taxes would be used to 
influence pricing in ways that encourage conservation and end-use efficiency 
and discourage the use of fuels that lead to acid rain and global warming. This 
would involve raising energy taxes during periods of low real prices and 
reducing them during periods of high real prices. The objective would be to 
maintain prices at levels high enough to encourage steady increases in energy 
productivity. Stricter regulations should also require steady improvements in 
the efficiency of appliances and associated technologies, from electrical 
motors to air conditioners, in building design, automobiles, and transportation 
systems. And institutional innovation will be necessary to break utility supply 
monopolies and to reorganize the energy sector so that energy services can be 
sold on a competitive, least-cost basis. 

There are other ways to deal with externalities. Externalities often arise 
from the absence of clear rights to the property in question.24 Because of their 
fluidity, it is very difficult for anyone to hold proprietary rights to a particular 
piece of air or river. With no owner to control 
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access and profit from the resource's preservation and responsible use, it is 
liable to be plundered by all and sundry.25 In fact, that is what is happening in 
the atmosphere. This global commons has been exploited as a free and infinite 
resource, without regard to its ultimate capacity. With some ingenuity, 
markets can be created where none presently exist. The new market can then 
be left to operate largely unconstrained. Examples include systems of tradable 
emission permits, as is now proposed for sulfur emissions from power plants 
in the United States and for CO2 emissions by nation states.26 Other examples 
include water rights, wildlife ranching, and systems of deposits and refunds on 
hazardous or recyclable wastes.27 By such an approach, the efficiency of 
markets can be harnessed to achieve efficient implementation of environmental 
goals articulated through political choice. 

Governments should examine the feasibility of a gradual shift in the burden 
of taxation, reducing taxes on income, savings, and investment, and increasing 
them on energy and resource use, on polluting emissions to air, land, and 
water, and on products with a high environmental impact. This type of reform 
of the tax system need not increase taxes overall. Hikes in taxes on energy, 
resources, emissions, and waste products could be matched by an equivalent 
reduction in taxes on labor, savings, and investment. Taxes could then have an 
environmentally positive impact on consumption patterns and on the cost 
structure of industry without adding to the overall tax burden on industry and 
society. Moreover, the reduction could be graduated so that lower income 
groups would be compensated, in effect, for having to pay higher prices for 
energy and resource-intensive products. The impact on employment could 
even be positive. There are always formidable political barriers to new taxes 
but, with increased awareness, and judicious coupling of increases in 
environmental taxes with decreases elsewhere, the politics of changing tax 
and other incentive systems should not be insurmountable. 

Some leaders of the most advanced industries have welcomed analyses 
linking the environment and the economy.28 And a number of governments in 
Europe have already begun to introduce environmental taxes. In April 1990 the 
Swedish government introduced legislation to impose a value-added tax on 
energy consumption, another tax on emissions of carbon dioxide, and still 
another on sulphur emissions from oil, coal, and peat. Large power plants will 
be required to pay a charge on nitrous oxide but will get a rebate if they 
reduce emissions.29 This 
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tax reform, which may see environmental taxes applied to other products, was 
set to go into effect on January 1, 1991.30 Finland moved first with a carbon 
tax, effective January 1, 1990. Its 1990 budget also introduced a tax on 
phosphate fertilizers and increased a number of existing environmental taxes. 
Norway imposed taxes on CFCs beginning in July 1990, and it recently 
increased taxes on gasoline, graduated to discriminate against lead. The 
Italian cabinet proposed an even more extensive package, embracing not only 
fossil fuel emissions but also plastic products, fertilizers, herbicides, and 
aircraft noise. In 1990 and 1991 Germany was debating proposals to impose a 
significant tax on oil and to compensate with reductions in income tax.31 The 
Gulf war could lead to higher or lower oil prices. Whatever it does, the 
conclusion of hostilities might provide an unusual opportunity for these and 
other governments to raise energy taxes in order to maintain prices at low 
political cost. 

With so much interest in environmental taxes in Europe, both the European 
Commission and the OECD are developing guidelines for them. Measures 
such as environmental taxes, conservation pricing, and environmental markets 
could affect a nation's trade. The trading patterns of some countries have a very 
high environmental and resource content, either on the import side, as in the 
case of Japan, or on the export side, as in the case of Canada or Australia. If a 
nation introduced measures to capture the cost of externalities in the price of 
a product traded internationally, its industry could lose out to competition 
from the industries of other countries. If a nation does not introduce measures 
to capture the cost of externalities, however, it may still lose out. Trade can 
shift the environmental and resource costs of production from one country or 
region to another and, if a nation's trade includes a high proportion of 
products with a large environmental and resource content, its economy can end 
up carrying a disproportionately high share of the environmental costs of 
global production. In practice, this appears to be the case for the resource-
based economies of developed and developing countries. 

Such measures may also cause trade conflicts. There have already been 
instances of international dispute over environmental measures that are 
claimed to be injurious to trade. There will likely be many more such disputes, 
as the conflict between the principles of free trade and national control over 
resources and environment becomes sharper. In 
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the present Canada-U.S. dispute over Pacific fisheries, America accuses 
Canada of disguising an export control as a necessary measure for resource 
conservation. In the recent U.S.-EC dispute over American hormone-fed beef, 
America conceded that the European import restriction was sincerely 
motivated by health concerns, but argued that the health concerns are 
mistaken and that the measure is consequently an unjustified restriction of 
trade. 

It was concern about the impact of environmental policies on trading patterns 
that led to the first attempt at international agreement to internalize the external 
costs of economic activity. This was the so-called Polluter Pays Principle 
(PPP), introduced by member countries of OECD in 1972. The PPP requires a 
polluting firm to pay the full costs of prevention and control measures, as 
determined by public authorities, to protect the environment from the pollution 
resulting from its activities. As agreed by the OECD in 1972, it is a principle of 
partial internalization of the costs of pollution. It is important mainly because 
it has the potential to cause the environmental costs of development to be 
reflected in the prices that consumers pay for goods, thereby biasing consumer 
choice in favor of those goods whose production, use, and disposal have the 
least impact on the environment. 

Western nations, working through the OECD, should seek to strengthen and 
broaden the PPP to realize this potential.32 Together with other nations at the 
Earth Summit in Rio, they should extend these efforts to the broader arena of 
the United Nations, the United Nations Conference on Trade and 
Development (UNCTAD), and GATT. If measures to capture the cost of 
externalities in the price of a product traded internationally were 
implemented in Western countries alone, they could serve to shift production 
of the most environmentally damaging goods from the West to the developing 
regions of the world. While this shift could represent a short-term economic 
gain to certain poor regions (recognizing that some are already ecologically 
bankrupt), it would be unsustainable locally and, eventually, globally. 
Moreover, in the case of trade in products that impact on global-scale 
environmental problems (such as global warming and tropical timbers), this shift 
could cancel some or all of the benefit created by measures already targeted 
on these problems. It is to be noted that there is already a growing trade, 
much of it illegal, in hazardous wastes in the direction of poorer developing 
countries. 
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Reforming Public Incentives 

In terms of their consequences for environment and sustainability, decisions in 
the public sector are at least as important as those in the private sector. Public 
decisions create the framework of incentives for private decisions. Public 
decisions are also shaped by incentives, but they are of a different kind and 
are influenced by a variety of factors. The electoral system is vital. So are the 
various instruments through which the media, electorate, and opposition gain 
information about the government's performance. In this regard, however, the 
environment has always been and still remains vulnerable. 

Ultimately, governments will require some comprehensive indicators on 
which to assess their performance on sustainability. Economic planning has 
growth, employment, and price indices; social planning has its demographic, 
income, education, and other indicators; environmental protection planning has 
indicators to measure changes in the quality of air, water, soil, and other 
resources. At the moment, however, there are no recognized indicators of 
sustainable development. The 1989 Group of Seven (G7) Economic Summit 
of the Arch in Paris asked the OECD to develop "environmental indicators," 
and work is proceeding, but it is not entirely clear from the communique 
whether the summiteers were seeking further and better indicators of 
environmental quality or indicators of sustainable development. Perhaps the 
differences were not explored. 

Indicators of environmental quality focus attention on the back end of the 
development cycle, on the environmental effects of unsustainable development, 
and on add-on policies and technologies to reduce those effects. Indicators of 
sustainable development would focus attention on the front end of the 
development cycle: on energy, resource, chemical, and other inputs to 
development, and on policies to influence them. They would expose the 
crucial links between the environment and the economy. Energy efficiency is a 
good example. It is a measure of energy inputs to development (at whatever 
scale, national or local) and it is an indicator of both the environmental and 
economic performance of the economy. Other indicators have to be brought to 
bear, but a nation registering a steady increase in energy efficiency may be 
moving in the direction of more sustainable development, especially if the 
increases are found in the use of fossil fuels. Western nations should take the 
lead in developing indicators of sustainable development, working 
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through OECD and other international forums, including the Rio summit in 

1992. 

Reforming Economic Accounting Systems 

The single most important change in public-sector incentives, both at the 
political and the bureaucratic level, will involve reform of the aggregate 
economic performance measures in the national accounts. These accounts are 
one of the most important measures by which governments are publicly 
evaluated. Political leaders boast when GNP growth is fast, and are forced to 
make explanations and defend themselves when it is slow. Yet despite their 
established position, and their seeming authority, these accounts are only of 
recent vintage. And they are full of difficult measurement problems, many of 
which are solved by leaps of faith. 

Current economic accounting systems harbor a fundamental error that would 
never be tolerated in the records of a private business. They have no complete 
capital account and no proper balance sheet. They are concerned mainly with 
the flow of economic activity, not the stocks of capital on which much of it is 
based. Communities and corporations recognize consumption of man-made 
capital. When stocks (e.g., buildings, plant, and equipment) depreciate, the 
amount is deducted from gross production. If the community or corporation 
wishes to remain in business, new investments are made to build up and 
maintain this capital. 

At the moment, however, this does not apply to natural resource capital. 
The systems now in place everywhere ignore changes in the value and stocks 
of resources. Consequently, it is possible to show high levels of national or 
corporate income by running down environmental and resource stocks, even 
when this resource degradation is sure to bring declining incomes in the 
future. This is a certain road to receivership for a business, a nation, and the 
planet. National economic systems urgently need to be revised to recognize 
natural resources as capital and to measure changes in stocks for which 
economic values can be established, with decreases treated as capital 
consumption and increases as capital formation. 

Current economic accounting systems also fail to place any value on, or they 
undervalue, the economic services provided by natural resources. Forests, for 
example, provide habitat for species and means to retain 
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water and soils, the loss of which carries costs associated with reduced crop 
yields and flooding. Accounting systems do, however, place a value on 
expenditures made to prevent the loss of these services or to restore them after 
they have been destroyed. As a result, resource degradation—an Exxon 
Valdez, for example, or a Chernobyl—appears as a "public good," raising 
welfare, rather than as a "public bad," reducing it. Economic policy-makers, 
business leaders, and voters are consistently misled. Not only must this be 
corrected, annual losses (or gains) in the services provided by natural resources 
should be estimated and treated as a decrease (or increase) in income. 

One recent study calculated the changes in capital stocks for timber, 
petroleum, and agricultural soils in Indonesia between 1971 and 1984. 
Adjusting for these changes, it found that GNP growth was reduced from 7 to 
4 percent. The rapid GNP growth rate shown in the original national accounts 
was the misleading result of depleting resource stocks to boost current income 
unsustainably. If the lower figure had been known, it could have led to 
pressure for change in the government's development policy.33 A correct 
national accounting system would also account for the environmental and 
resource content of international trade flows. Such a revision would permit a 
more accurate determination of whether a nation was in surplus or deficit in 
its trade. 

Some difficulties would no doubt be encountered in introducing correct 
capital accounting in national accounts, particularly in determining the 
appropriate price to assign to nonmarketed environmental goods such as air 
and water quality. But these problems are of comparable difficulty to others 
already solved or successfully avoided in the present system of accounts. And 
many of the required changes will be straightforward, such as valuing the 
publicly held stocks of marketable natural resources (such as timber, minerals, 
or petroleum) or valuing environmental resources that directly yield a stream 
of earnings (such as agricultural soils). 

Basic work on resource accounting and on mixed accounting frameworks 
has been done in France, Norway, Canada, the United States, and some other 
countries.34 International organizations such as the OECD and the World Bank 
and a number of independent institutes have advanced work in this area. The 
U.N. Statistical Commission and Statistical Office are drafting guidelines for 
national bodies that wish to construct satellite and resource accounts. It seems 
unlikely that such 
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changes can be incorporated into the current round of revisions to the U.N. 
System of National Accounts, but if the forthcoming Earth Summit in Rio 
provides direction, the pace of reform could be accelerated. 

Can these changes really make a difference? The power of numerical 
performance measures and incentives is well known in the management 
literature, particularly their power to induce managers to pursue the wrong 
goals if the measures are misdefined. This is precisely what the income bias in 
national accounts does to government behavior. Correcting it could make a 
large contribution to orienting public policy toward sustainability. Such a 
correction would also help to avoid misconceived and bitter battles between 
environmentalists and "developers" over how much growth must be 
"sacrificed-to-protect-the-environment." The question is frequently posed as 
how much environmental quality people are willing to pay for, but this 
seriously misrepresents the reality of the relationships between environment 
and the economy at this juncture in history. The question represents envi-
ronmental quality as a consumption good, something that we can choose to 
have more or less of in the same way, and for the same reasons, as we would 
choose to have more or less vacations, automobiles, or ice cream cones. At 
levels of human environmental impact—for example, where environmental 
change means better or worse views, unpleasant smells, or more or fewer 
parks—this formulation may be appropriate. But in the present stage in human 
and environmental affairs, in which human activity is causing major 
degradation of productive agricultural, forest, and oceanic systems, widespread 
human health impacts, and the significant probability of catastrophic 
environmental change over the coming century, this formulation is 
desperately wrongheaded. 

The introduction of indicators and appropriate revision of national 
accounting systems may be all that is required to correct public-sector 
economic decisions in the long term, given the dominant focus of most 
governments on managing economic growth. The political embarrassment 
involved in revealing that national economies, both in the industrial and the 
developing world, have been growing much more slowly than was thought—if 
at all—could likely be mitigated by a new government implementing the 
accounting changes both currently and retrospectively, thereby heaping the 
bulk of the resulting censure on its predecessors. But to provide appropriate 
sustainability incentives for smaller-scale decisions throughout the 
bureaucracy, other changes are also needed: 
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changes in discounting practices; internal review, audit and project evaluation 
procedures; the role of economic and environment agencies; and the basic 
agenda for public policy. 

One area that needs reform is the practice of discounting the future in the 
evaluation of investments, projects, and policies involving natural resources. 
Discounting future benefits and costs of a proposed investment to "net present 
value" has long been considered a weakness of standard systems of economic 
analysis.35 But what was simply a weakness in an era of small investments with 
limited local impacts has become potentially catastrophic in an era of massive 
investments, with often irreversible regional and global impacts. As noted 
earlier, certain investments today, when aggregated at an appropriate scale for 
analysis, can cause the depletion of forests on a national scale, the mass 
extinction of species, the steady loss of soil, the contamination of huge 
groundwater aquifers on which vast populations and economic infrastructure 
depend, acidification of the environment, and rising concentrations of 
greenhouse gases with consequent narrowing of the limited climatic range in 
which human life on earth is possible. The standard systems of investment 
analysis for natural resource projects in government and business ignore these 
irreversibilities and the consequent foreclosure of future options. 

The discount rates currently used in investment analyses, commonly 10 
percent or more, favor projects with high short-term benefits and long-term 
costs. When the costs can be externalized, the effect is to transfer them to 
future generations (who, of course, don't purchase and don't vote). At 10 
percent, for example, a project that results in a depletion of ecological capital 
of $10 million in 100 years has a present value of $725. The implication is 
clear: the future consequences of global warming and sea-level rise or the 
future extinction of species, stemming from current investments, are of no 
significance. This is patently irrational. 

The fundamental question concerns the extent to which the present 
generation has a responsibility to ensure that resource capital and ecological 
systems should be left sufficiently intact to permit future generations to enjoy 
continuing gains in economic welfare. There is of course no definitive answer 
to this question and further research is not likely to provide one. It is generally 
recognized that interest rates do not by some magic reflect this generation's 
relative valuation of the present and the future but, in the absence of anything 
better, the matter 
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has been allowed to drift. Given the crucial importance of the question for 
sustainable development, Western governments should take the lead in 
eliminating the practice of discounting for investments in resource projects that 
involve irreversible damage, accumulation and persistence of toxics in the food 
chain, and transgenerational transfers of significant environmental costs. 

This would correct what is perhaps the major deficiency in applying standard 
forms of benefit-cost analysis to proposed investments in resource 
development projects, and it would also improve the process of environmental 
assessments that a large number of countries now require. There are of course 
other deficiencies in the processes of environmental assessment that most 
countries have adopted. As a rule, with the exception of a few countries like 
the Netherlands, it does not apply to proposed policies and programs, only to 
projects and, in some areas, products. Also, with few exceptions, it is not 
mandatory for all major investments. 

A number of recent studies have recommended that policies and 
programs—as well as projects, technologies, and products—should be 
subjected to a full prior assessment.36 The purpose would be to ensure that the 
proposed policy, including proposed macroeconomic and sectoral policies, 
would encourage development that is sustainable against the broad criteria 
mentioned in chapter 1. In other words, environmental assessments should 
evolve into integrated assessments to determine both economic and ecological 
sustainability. Some countries are moving in the direction of mandatory 
"sustainability assessments" either as a result of deliberate policy choice or of 
court action. In Canada a series of court judgments has served to reduce the 
federal government's discretion to bypass assessments or delegate them to 
other levels of government. In response, the government has put forward 
amendments that would restore its discretion and discourage future attempts to 
use the courts to require an assessment." Ottawa has also ignored attempts by 
a number of provincial governments to bypass or subvert processes of 
environmental assessment. 

This only highlights the urgent need to build in safeguards against 
"sweetheart assessments." The political sources of such assessments are 
infinite and the term needs no elaboration. The Netherlands government has 
proposed the establishment of an independent body to conduct audits of 
environmental assessments and an International Independent Environmental 
Assessment Audit Commission is now being 
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established and is undertaking pilot audits at the request of some developing 
countries. It is headquartered in the Hague. 

Making Economic Institutions Environmentally Responsible and 
Accountable 

In a comprehensive sense, what is needed is to make both public and private 
economic institutions fully accountable for the environmental consequences of 
their decisions. Economic and ecological systems are now totally interlocked 
in the real world, but they remain almost totally divorced in our institutions. 
During the 1960s and 1970s, governments in over 100 countries, developed 
and developing alike, established special environmental protection and 
resource management agencies. But governments failed to make their powerful 
central economic, trade, and sectoral agencies in any way responsible for the 
environmental implications of the policies they pursued, the revenues they 
raised, and the expenditures they made. The resulting balance of forces was 
and is grossly unequal.38 

With virtually no exceptions, environment and resource management 
agencies are required to take development as a given. Their mandate usually 
begins where development ends. It embraces the downstream end of the 
development cycle, focusing on the effects of development and on ways and 
means to ameliorate these effects. Their policy arsenal is also very limited. 
They can monitor changes in the environment and resource base, undertake 
research, warn of impending threats, and initiate public education programs. 
They can plan and impose regulations. They can advocate changes in the form 
and content of growth but, as a rule, they have very little or no power to bring 
them about. They can deploy a few comparatively weak economic instruments 
(e.g., emission fees, rights trading, and so forth) and a few comparatively weak 
enforcement measures. Some can negotiate intergovernmental agreements 
within their mandate, a mandate that confines them largely to action aimed at 
after-the-fact repair of damage already done, the famous res of the 
environmental movement: restoring air and water quality, retrofitting 
industries and irrigation systems, reclaiming deserts, reforesting lands, 
restoring natural habitats, and rehabilitating urban areas. 

The central economic and sectoral agencies of government, on the other 
hand, occupy their traditional fields with broad mandates, em- 
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bracing the entire upstream end of the development cycle. Their policy arsenal 
includes the most powerful levers of government: monetary, fiscal, and tax 
policy; trade and foreign policy; and energy, agriculture, industry, and other 
sectoral policies. It is these agencies, through their policies and the enormous 
budgets they command, that have the power to determine the form and content 
of growth and to determine whether development will be sustainable or not. 
But they are seldom held accountable in these terms. If anybody is held 
accountable for unsustainable development, it is the environment agency—
which has no formal responsibility for the fiscal, trade, and sectoral policies 
behind unsustainable development and very little power to change them. 
Hardly an enviable position. 

Environmental protection and resource management agencies address a more 
or less "standard agenda," which has grown over the past two decades to 
include a long list of interrelated pollution, natural resource, and urban issues 
(see Appendix 3).39 Given their mandates, they have no choice but to deal 
with these issues as environment issues alone, or as conservation and resource 
management issues, rather than as interlocked environment and development 
issues. As a result, environment policy has emerged as a limited policy field, 
essentially an add-on to other policy fields, with the mission largely to react 
to and remedy damage already done. 

The central and sectoral agencies address the "priority" agenda of 
government—growth, employment, trade, defense, energy, agriculture, 
industry, foreign affairs, and so on. Given their mandates, they have no 
obligation to consider the impact of their policies on the environment or on 
stocks of resource capital. And they seldom do. When they do, as noted 
earlier, they usually assume implicitly that the environment and natural 
resources are "free" and inexhaustible, or that technology will find substitutes 
before resources become exhausted, or that the environment should subsidize 
the economy. Whatever political and corporate leaders say in speeches, any 
changes in priorities will require action at the highest levels of international 
organizations, government, and industry. The U.N. secretary general, heads of 
state, and chief executive officers of large corporations must establish clear 
and measurable objectives for integrating environmental and economic perfor-
mance, and they must spell out the role of each agency or division in meeting 
those objectives. 

Central economic, trade, and sectoral agencies must also be made 
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directly responsible and accountable for ensuring that their policies and 
budgets encourage development that is sustainable. This will normally require 
legislative change in traditional mandates. In addition, environmental and 
resource management agencies must be given more political and financial 
capacity to deal with the effects of unsustainable development policies. If 
competing interests of short-term versus longer-term economic gain are to be 
reconciled at top levels of government and industry in nontraditional ways, 
environmental and resource management agencies must have cabinet rank 
comparable to that of finance ministries, full membership in key cabinet and 
policy committees, politically powerful and well-connected ministers, and 
increased budgets that reflect the heightened economic priority of their 
traditional areas of responsibility. 

Even where all agencies are made responsible and accountable for the 
environmental consequences of their policies, it may be necessary and 
desirable to give environmental agencies some form of interagency authority to 
monitor and review the performance of other agencies on sustainability. Or 
this might be given to an independent authority similar in mandate to the 
General Accounting Office in the United States, or to auditors-general in 
some systems of government.40 In private institutions, correcting prices 
through removing antisustainability subsidies and imposing environmental 
taxes will accomplish at least part of the required shift in priorities. Other 
measures to change their agenda could include environmental audits and 
balance sheets, or required reports of environmental performance to 
customers, regulators, and investors. 

A clear indication of whether a government has shifted its agenda to 
address sustainability seriously will be its budget. A nation's annual budget 
establishes the framework of economic and fiscal incentives and disincentives, 
including all forms of taxes, within which corporate leaders, businessmen, 
farmers, and consumers make decisions. It is perhaps the most important 
environmental policy statement that any government makes in any year, 
because in their aggregate these decisions serve either to enhance or degrade 
the nation's environment and increase or reduce its stocks of ecological 
capital. It is also the single strongest statement of the government's real, as 
opposed to its rhetorical, agenda. The budget should be regarded as an 
environmental statement. 

These changes amount to nothing less than an "alternative" agenda for 
government (see Appendix 4).41 This "sustainable development" agenda 
should embrace all the issues thought of as simply environ- 
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mental, natural resource, or urban issues and integrate them with the dominant 
issues of growth, development, employment, energy, trade, peace, and 
security. It should shift attention to the entire development cycle, viewing 
environmental degradation from the perspective of its common sources in the 
policies, programs, and budgets that drive development. It should lead to 
action on the sources of the issues in human activities, in the policies, 
attitudes, and behavior patterns underlying these activities, and in institutions 
and the forms and processes of decision-making. The Earth Summit in Rio 
must be a driving force for a major shift away from the "standard 
environmental agenda" adopted in Stockholm in 1972 and toward a new 
"sustainable development agenda" for the twenty-first century. 



3 

Global Environmental and 
Geopolitical Change 

The international system is in the process of a political realignment of historic 
proportions. Mikhail Gorbachev's glasnost and perestroika, the turmoil in the 
Soviet Union and Eastern Europe, and the conflict in the Gulf are but three 
examples. Others include: the emergence of Japan as a new economic as well 
as technological superstate; the economic integration of Europe in 1992; the 
gradual decline of America's relative economic strength; the growing trade 
conflicts between the United States and Japan, the United States and Europe, 
and Europe and Japan; the changes in South Africa; and the slow emergence 
of Brazil, India, and China. 

Until recently, global environmental change has been missing from 
discussions of the powerful forces altering the structure of world politics. 
Historically, these discussions have centered on political trends or on the 
economic trends that determine political trends. But economic trends also 
determine environmental trends and today, with the interlocking of the two 
systems, environmental trends are beginning to shape both economic and 
political trends. They are becoming a major force that could alter the very 
foundations of the international political system in the coming decades. Some 
will result in changes that are sudden and dramatic, like the Antarctic ozone 
hole. Others will result in changes that are slow and underreported, but 
nevertheless profound and irreversible, like the projected flooding of coastal 
areas from sea-level rise and the growing volume of environmental refugees 
crossing national 
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borders. Still others will simply grow in intensity until conflict becomes 
unavoidable, like the deteriorating population-water ratio in parts of the 
Middle East and North Africa. Taken together, they will compel a rethinking of 
basic assumptions about current preoccupations, such as North-South 
relations, the unification of the Asia-Pacific region, and the world's 
hegemonic structure. 

Why will global environmental change have such a profound impact on 
world politics? In this chapter, we try to answer that question. We begin by 
examining ways in which environmental change can lead to increased 
conflict. We then consider how the global ecological reach of the industrial 
economies has fostered interregional dependence, and how this dependence is 
increasing the political leverage of developing countries. Finally, we look at 
the need to broaden the concept of national security. 

Environmental Change and Conflict 

Although environmental change is of fast-growing importance, it is often treated 
superficially. One reason is that many environmental issues first presented 
themselves as small-scale pollution problems of concern mainly to local 
governments. Another is the tendency to leave natural resources out of the 
environmental calculus and to think only in terms of pollution problems. This 
is especially true in industrialized countries where the recent history of 
environmental awareness is linked to the growth of pollution. Moreover, 
when resource issues are included, traditional distinctions between renewable 
and nonrenewable resources lead to much confusion. The fact is that many 
so-called renewable resources (eroded soils, endangered species, 1,000-year-
old tropical forests) are not renewable in any practical sense. On the other 
hand, many nonrenewable resources (coal, oil, and certain minerals), if not 
inexhaustible in an absolute sense, are inexhaustible in a practical sense 
because of technology, substitution, and the operation of the market. There is 
a third reason. Environmental issues have tended to be trivialized as 
"externalities," outside the mainstream agenda of government. They are 
treated as "boy scout" issues, advocated by high spirits out to save our planet 
and species. "Sunday school environmentalism," embodied in the "plant a tree 
and save the world" syndrome, is alive 
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and well in the highest places, as may be seen in the U.S. budget for fiscal 
year 1991 and in the declaration of the 1990 Moscow Forum.1 

Environmental changes at the regional and global level are anything but 
trivial. They form a class of issue for which there are few precedents. They may 
take the form of a new or expanded resource that changes geopolitical 
relationships—an open Arctic, for example, with increased navigational 
possibilities, cutting by one half the length of the sea lanes between Japan and 
Europe. More often, however, they will take the form of a reduced or 
destroyed resource, such as a loss of national territory and shifting boundaries 
between neighboring states as a result of rising sea levels, increasing tensions 
and the potential for conflict. 

Every situation is driven by its own dynamics, but environmental changes 
that threaten peace and security are all rooted in economic and physical 
realities. Even an increase in a resource provides the opportunity for conflict, 
because legal regimes rarely exist for allocating rights to a good that has not 
existed in the past. History is in fact full of examples of nations fighting to 
gain control of, or to stop another nation from gaining control of, raw 
materials, energy supplies, water supplies, sea passages, and other key 
environmental resources. The drive to gain or to protect access to scarce 
energy and other resources is often described as a major motive underlying 
the foreign policies of states, especially in the industrialized world: for 
example, the European powers carving up Africa in the nineteenth century, the 
German and Japanese expansion in the twentieth, and the 1991 war in the 
Middle East.2 This type of conflict is likely to increase as certain resources 
become scarcer in face of growing demand, and as competition for them 
grows. 

The reduction or destruction of a stock of resources provides an even likelier 
opportunity for conflict. When a resource is shared between nations (an 
international river, for example, or an offshore or ocean fishery), its 
degradation or depletion requires those nations to agree on reducing their 
claims. Formal international apportionment mechanisms are in place for some 
resources, but these are normally based on the historically observed range of 
availabilities. More commonly, there is no formal mechanism to mediate 
claims. Either the resource has been so abundant in the past that conflicts 
were uncommon, or shares were allocated by informal tradition, or there has 
been continuing low-level conflict. 

Even within a nation, the depletion of a resource combined with a rapidly 
growing population can augur economic breakdown and political 
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instability and threaten national security. The island nation of Haiti, for 
example, suffers some of the world's most severe erosion, down to bedrock 
over much of the land. Over one million "boat people," one-sixth of the 
population, have fled, and the U.S. Agency for International Development 
(USAID) attributes much of the exodus to environmental degradation.3 El 
Salvador is one of the most environmentally impoverished countries in 
Central America, and another USAID report says that the fundamental causes 
of the present conflict between rebel groups and the government are as much 
environmental as political, stemming from the problems of resource 
distribution in an overcrowded land.4 The underlying causes of political and 
social upheaval and military violence often include the depletion of forests, 
soils, and water and the incapacity of the land to support increasing 
population. In 1975, for example, the Ethiopian Relief and Rehabilitation 
Commission said that the primary cause of the famine (and the resulting mass 
movement of people) was not the long drought, but the accumulated effects, 
over decades, of resource degradation on the one hand and increasing human 
and animal populations on the other.5 

Glasnost has revealed a startling pattern of ecological devastation in the 
Soviet Union and Central and Eastern Europe stemming from decades of 
political suppression, bureaucratic corruption, and economic mismanagement. 
Now that environmental statistics are no longer classified as state secrets, this 
devastation is finally being documented. During the whole of 1990, a steady 
stream of studies and press reports painted a picture of intense human 
suffering, premature death, and economic decline. At least one Hungarian out 
of 17 dies from environmentally induced causes. In Leipzig, life expectancy 
is six years less than the national average. Experts claim that many 
communities in the industrial belts of the old East Germany are no longer fit 
for human habitation. The water is unfit to drink and, far more serious, much 
of the soil is unfit to use because of chemical contamination. Water courses 
can be restored, but the restoration of soil is another matter. If possible, it will 
take a long time and require huge financial outlays. Fifty percent of the river 
water in Czechoslovakia and 95 percent in Poland is unfit for human 
consumption, more than half of the forests are dead or dying from acid rain, 
and chemicals in the food chain and human tissue exceed acceptable limits by 
several orders of magnitude. 

Environmental neglect also threatens the region's energy supplies. 
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The International Energy Agency estimates that Eastern European energy 
consumption could increase by 50 percent between 1995 and 2005. Yet coal, 
the principal source of the region's energy, is also the principal source of the 
region's environmental devastation. Nuclear energy is also in trouble. There are 
two dozen Soviet-built nuclear plants in Eastern Europe, and Western experts 
judge that they are unsafe and decaying rapidly. Germany has decided to close 
down its Soviet-made plants as rapidly as possible to guard against another 
Chernobyl. 

Cleaning up local sources of poisoned air and water and degraded soils and 
forests in the Soviet Union and Eastern Europe is imperative, but it will take 
time and money.6 A study by the German Institute for Economic Research 
estimates that the cleanup will cost $200 billion over the next decade. Other 
estimates go much higher. More importantly, it will take human expertise and 
new and innovative ways to transfer technology and capital. German leaders 
have become concerned about the "institutional decapitation" that followed 
the explusion of the old East Germany leadership. Most leaders in East 
German industry were members of the Communist Party, and with their 
departure or neutralization a leadership vacuum was created that will take 
time to fill. The scientific infrastructure remains more or less intact, but there 
is virtually no capacity to undertake realistic planning that combines 
ecological insight with economic expertise. Western industry is consequently 
still hesitant to invest, slowing down the necessary process of 
reindustrialization. The agonizing process of structural change will also cause 
political strife. Many leaders are already searching for external villains, 
pointing to neighboring countries and demanding that they clean up their acts 
and halt exports of pollution. 

Linkages between environmental decline and threats to national security 
may be subtle but they can be decisive. Lack of water, for example, is already 
a serious constraint on development in 80 countries, with 40 percent of the 
world's population.7 Water use doubled globally in the 40 years between 1940 
and 1980 and, with increasing population and irrigation, its use will double 
again by the year 2000, bringing growing competition and conflict between 
nation states. Armed conflict over access to increasingly scarce water 
resources has occurred or been threatened in the Middle East (the Euphrates, 
the Litani, and the Jordan), Asia (the Mekong and the Ganges), Africa (the 
Nile), and North and South America (the Rio Grande and Rio de la Plata).8 

The Nile is a war waiting to start, a fact that the Egyptian govern- 
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ment clearly understands.9 Egypt's exploding population requires vastly more 
land and water if it is to house and feed itself, and these can be found only in 
the valley of the Nile. But the growing population of the Sudan is also 
dependent on the Nile. Egypt is also one of the countries most seriously 
threatened by global warming and sea-level rise. In fact, up to one fifth of 
Eygpt's most densely populated and productive areas could be flooded within 
the next century, displacing tens of millions. 

When the decline of crucial environmental resources is severe, large groups 
of people—those who live by pastoralism, for example, or subsistence 
agriculture—may lose their livelihoods. Erosion and degradation of 
subsistence agricultural land has created millions of environmental refugees 
worldwide, leading to large cross-border migrations and contributing to the 
rapid, destabilizing flow of rural migrants into Third World cities. Africa 
alone has seen millions of environmental refugees every year since the 1970s, 
when the phrase was coined. Such large refugee flows provoke conflict 
between established and newcomer groups; and they provide a large reservoir 
of desperate people who are easily recruited into terrorist and guerrilla 
movements, as the record in Africa, Central America, and South America 
already shows. 

Environmental change may contribute to international conflict in another 
way: the tendency of nations to attribute responsibility for environmental 
decline to other nations. National leaders are accustomed to thinking in this 
way. When stocks of a shared resource—a fishery, a river, a groundwater 
aquifer—collapse or are run down, the normal reaction—inspired by political 
self-interest, parochialism, and institutional bias—is to attribute the depletion 
to the greed and profligacy (or outright malice) of neighboring states.10 
Atmospheric change, global warming, and sea-level rise are driven by many 
different activities, and leaders are already directing the attention of their 
peoples to those activities found mainly in other regions. Northern leaders 
point to tropical deforestation; Southern leaders stress the burning of fossil 
fuels." More generally, industrial countries often identify excessive population 
growth in the developing countries as the world's single largest environmental 
threat, while developing countries identify excessive consumption in the 
industrial countries. While both claims have merit, the tendency of each side to 
target the fault of the other may exacerbate an already tense North-South 
confrontation. 
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The Shadow Ecologies of Western Economies 

Many nations, both industrial and developing, impose large burdens on the 
earth's environmental systems. Some do so through wealth, some through 
poverty; some through large and rapidly growing populations, others through 
high and rapidly growing levels of consumption of environmental resources 
per capita. The aggregate impact of any community on the environment can 
usefully be thought of as the product of three factors: its population, its 
consumption or economic activity per capita, and its material or energy flow 
per unit of economic activity. Population, consumption, and technological 
efficiency are thus all implicated in environmental degradation.12 The total 
amount of carbon dioxide emitted into the atmosphere by passenger transport, 
for example, is equal to the product of the number of people, the amount of 
transport activity per person (passenger miles), and the emissions of carbon 
dioxide per passenger mile. A nation can therefore impose a heavy burden on 
the environment through any combination of high population growth, high 
consumption, and the inefficient use of materials and energy. 

This simple formulation is complicated by one major factor: the 
environment and resource content of trade between nations. Economic 
activity today is concentrated in the world's urban/industrial regions. Few, if 
any, of these regions are ecologically self-contained. They breathe, drink, 
feed, and work on the ecological capital of their "hinterland," which also 
receives their accumulated wastes. At one time, the ecological hinterland of a 
community was confined to the areas immediately surrounding it, and that may 
still be true of some rural communities in developing countries. Today, 
however, the major urban/ industrial centers of the world are locked into 
complex international networks for trade in goods and services of all kinds, 
including primary and processed energy, food, materials, and other resources. 
The major cities of the economically powerful Western nations constitute the 
nodes of these networks, enabling these nations to draw upon the ecological 
capital of all other nations to provide food for their populations, energy and 
materials for their economies, and even land, air, and water to assimilate their 
waste by-products. This ecological capital, which may be found thousands of 
miles from the regions in which it is used, forms the "shadow ecology" of an 
economy. The oceans, the atmosphere (climate), and other "commons" also 
form part of this shadow ecology. In essence, the ecological shadow of a 
country is the environmental 
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resources it draws from other countries and the global commons.13 If a nation 
without much geographical resilience had to do without its shadow ecology, 
even for a short period, its people and economy would suffocate. 

Third World economies seek to be drawn into these trading networks. It is 
the only way they can hope to attract the investment and technologies needed to 
develop and trade in world markets. But participation in such networks is a 
two-edged sword. The economies of most developing countries (and parts of 
many industrialized countries) are based on their natural resources. As shown 
in Table 1, their soils, forests, fisheries, species, and waters make up their 
principal stocks of economic capital. The overexploitation and depletion of 
these stocks can provide developing countries with financial gains in the very 
short term, but can also result in a steady reduction of their economic potential 
over the medium and long term.14 

Western nations heavily engaged in global sourcing should be aware of 
their shadow ecologies and the need to pursue policies that will sustain them. 
Some countries, of course, are more dependent on them than others. Japan is 
a case in point. Being a resource-poor country, the world's second largest 
economy has to import most of its energy and renewable resources as raw 
materials and export them as finished products. Japan's vast population also 
depends on access to its shadow ecology. Seventy percent of all cereal (corn, 
wheat, and barley) consumption and 95 percent of soybean consumption are 
supplied from abroad. Poor crop yields in exporting countries due to 
environmental degradation or bad weather could have a grave impact on 
Japan's food supplies. Japanese imports of roundwoods account for one-third 
of the world total, and more than 50 percent of Japanese consumption is 
supplied from abroad. Japan is facing export embargoes of tropical logs from 
Indonesia and the Philippines, inspired in part by the need for conservation. It 
has had to turn to Malaysia to assure its supply, and it is also exploring the 
possibility of major new sources in the Amazon. The Japanese government is 
becoming aware of these resource-trade connections and it is now supporting a 
major examination by the Pacific Economic Cooperation Council (PECC) of 
the sustainability of tropical forests in Southeast Asia. 

Japan's vulnerability to the effects of global environmental change is not 
limited to the outsourcing of basic materials; it is also found in the exports of 
finished products. Nearly 30 percent of Japan's export 
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Source: Compiled from General Agreements on Tariffs and Trade, International Trade, 1979-
81, 1985-87, and 1988-89; GATT, Geneva. Figures for the European Communities are for 
1987. Exports F.O.B.; Imports C.I.F. 

income is earned by the sale of automobiles, the use of which depends on the 
availability of sufficient ecological space to handle their waste emissions, 
especially air pollution, in the cities and towns that form their principal 
markets. The fact that Japan's automobiles have been more energy and 
environmentally efficient than those of its competitors has had much to do 
with their success in export markets. The margin, however, is growing 
smaller, partly because Japanese firms have begun to produce and export more 
large, high-consumption automobiles. This should concern the Japanese 
government. If environment can be used to justify controls on imports of 
foodstuffs, it can also be used to justify controls on imports of automobiles. 
Japan must remain sensitive to global environmental trends, lest its exports 
be limited by stringent measures to protect the "ecological space" available in 
foreign markets. The same is true of other countries. 

As can be seen from Figure 3.1, these dependencies are large and growing 
and they apply to North America and Europe as well as to Japan. The figures 
on exports and imports reveal that the dependencies are also reciprocal. The 
environment and resource content of trade flows, which is usually hidden in the 
trade figures, is increased by the global 

 

FIGURE 3.1 OECD imports from and exports to developing countries, 1989 
(U.S. $ billions) 
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reach of domestic policies, especially policies to increase trade. The agencies 
that make decisions on trade policies, however, are usually unaware of, and 
unresponsive to, their environmental connections. Trade in agriculture, 
energy, forestry, and a range of industrial products suffers from government 
interventions that are designed to distort markets in ways that protect domestic 
producers and give exporters an unfair advantage. But, as noted earlier, they 
also destroy the ecological capital on which prospects for future trade and 
economic prosperity depend. 

Trade in tropical timbers provides a good example. Some industrialized 
countries impose levies that favor the importation of raw logs rather than 
processed products from tropical countries. They thus gain the value-added in 
processing the logs. As a result, the countries exporting the logs, usually 
developing countries, have to cut far more forest than they otherwise would in 
order to earn the foreign exchange that they need for development. This 
overexploitation now threatens the trade itself. Export revenues from tropical 
timber have been falling for years and are now worth about $8 billion. They 
are expected to continue to fall to $2 billion by the turn of the century 
because the resource is simply disappearing.15 Even the industry concerned 
now agrees that the trade policies and domestic incentive frameworks which 
govern the exploitation and trade in tropical forests must be changed. In 1986 
a commodity agreement was ratified that incorporated a specific commitment 
by governments and industry to invest in measures to sustain the growth and 
production of the forests being traded. It was the first international agreement 
that attempted to employ novel funding arrangements to address a global 
issue by bridging the concerns of the importing nations, mainly in the North 
and the exporting nations, mainly in the South. The International Tropical 
Timber Organization (ITTO), based in Yokahama, Japan, was established to 
implement the agreement, but it is much too early to say whether it will work. 

The Growing Political Leverage of the South 

With detente, the relative decline of the United States, and the political 
turmoil in the Soviet Union and Eastern Europe, some believe that a period 
of dangerous instability in international affairs is inevitable. Others anticipate 
that the instability will arise not so much from the breakup of the old East-
West structure as from a growing confrontation 
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between the North and the South. As the cold war wanes, they see a new type 
of power logic emerging, pitting the poor nations against the rich nations, with 
environmental change providing much of the leverage the South needs to get a 
fair deal on economic and equity questions. This mood deserves much more 
attention. It touches on the heart of the political importance of global 
environment issues. 

Many developing countries believe that the second wave of environmental 
concern in Europe, North America, and Japan provides them with the 
leverage they need in bargaining for action on their mainly economic 
concerns. This was evident in the 1989 session of the U.N. General 
Assembly. Many in the Group of 77, which brings together most of the 
developing countries in the U.N., saw an opportunity to hold the environment 
hostage to the resolution of certain equity, debt, technology transfer, trade, 
and other economic development issues. They wanted to press for a range of 
concessions on development in return for a consensus on the resolution to 
convene a United Nations Conference on Environment and Development in 
Brazil in June 1992. After difficult and prolonged negotiations, they agreed to 
postpone their demands to a later stage in the preparatory process for the 
conference. The resolution anticipates a draft convention on global warming 
for adoption at the conference but it also anticipates that, in return, the 
concerns of developing countries will be actively dealt with.16 

Developing countries are pursuing the same goals in the embryo 
negotiations on the proposed convention to conserve biodiversity. The vast 
bulk of the world's remaining reserves of biological resources exist in the 
tropical forests of developing countries and can be conserved only with 
measures that command these countries' full support. In November 1990 the 
United Nations Environment Program convened a meeting in Nairobi to 
consider a possible convention on biodiversity. Developing countries, led by 
Brazil, China, and India, indicated that they would withhold their 
participation in the convention if it did not include measures to provide them 
with access to the biotechnologies they need to exploit their own biological 
resources. Moreover, they insisted that these technologies would have to be 
provided on terms that were "preferential and noncommercial." The 
industrialized countries, with few exceptions, stated that they would resist such 
an undertaking. Their industries own and control the multibillion dollar 
biotechnologies that the developing countries want. The rapid evolution of 
those technologies holds tremendous promise for agriculture, medicine, and 
other 
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sectors of society but that evolution, it is widely believed, depends on respect 
of patents and rights of intellectual property. It also depends on the companies 
involved retaining access to the biological resources in developing countries. 
It seems unlikely that agreement will be reached 
soon.17 

The Intergovernmental Panel on Climate Change was established in 1989 to 
prepare the groundwork for the Second World Climate Conference, which 
took place in Geneva in November 1990. It provided another forum in which 
developing countries could begin to flex their muscles. At first, the IPCC 
looked like an apolitical scientific organization, but appearances were 
deceptive; its proceedings quickly became very political. This became evident 
at its meeting in Washington in February 1990. In his opening statement to 
the meeting, President George Bush made it clear that although the United 
States will dedicate an additional $1 billion to research, he contemplates no 
early commitments to reduce fossil fuel emissions and certainly no early 
commitments on the equity issues of concern to developing countries.18 The 
representatives of developing countries, especially India, Mexico, and Brazil, 
made it equally clear that they expect these negotiations to address a range of 
fundamental issues, including economic and ecological security; preferential 
access to intellectual property, science, and technology; and debt, trade, aid, 
and North-South equity in general. 

How realistic are these expectations? Can rising environmental concerns in 
the North translate into increased leverage for the South on certain economic 
and equity issues? The answers will depend on several things, including the 
different ways in which global environmental threats are perceived in 
different regions and the differences in the politics of environment and 
economic development in key developed and developing nations. 

The participation of specific countries in a global environmental agreement 
is essential to the extent that those countries are capable of degrading or 
denying access to a resource or a shared commons in a way that threatens the 
economic prospects or survival of other countries. Where this is the case, 
history is reasonably clear. Countries can use the threat of delay or of 
nonparticipation in a negotiation or agreement, or of noncompliance, to secure 
advantages from those countries most threatened or most anxious to obtain an 
agreement. There are many examples of this between industrialized countries. 
The United States' posture vis-a-vis Canada on acid rain, apd that of France 
and Germany 
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vis-a-vis the Netherlands on Rhine pollution, are two prominent ongoing cases. 
There are also examples between developing countries. As indicated earlier, 
the willingness or unwillingness of states in parts of the Middle East, Africa, 
and Asia to act on water shortages and diversions, deforestation, or 
desertification has been used to influence behavior within and between those 
states. 

Similar threats can be employed successfully by developing countries to 
influence the behavior of industrialized countries. If certain global problems of 
concern to industrialized countries are to be successfully addressed, the full 
participation of key developing countries is essential. The 1987 Montreal 
Protocol on Substances that Deplete the Ozone Layer is a case in point.19 
During the negotiations in Montreal in 1987, the major industrialized nations 
were unable or unwilling to deal with certain issues of crucial importance to 
developing countries, including those of eco-sharing, (equitable sharing of the 
global ecosystem), financial burden-sharing, and preferential access to 
intellectual property and technology. As a result, a number of developing 
countries, notably China and India, with a huge potential to increase CFC 
emissions, refused to adhere to the protocol. At a second meeting of the 
parties in London in June 1990, the industrialized countries not only agreed 
on amendments to the protocol but also, and more importantly, agreed to 
establish a fund of $160 million (which can be increased to $240 million if 
India and China adhere to the protocol) to help developing countries finance 
the cost of phasing into substitutes for CFCs. In response, China and India 
agreed to reconsider their positions. One hurdle apparently remains: an 
operational commitment on technology transfer. The London meeting did not 
resolve this, and it is too early to say whether China, India, and other 
developing countries will demand that it be resolved before adhering to the 
protocol. 

The active participation of developing countries is essential to the success 
of several other negotiations now underway, including those on climate 
change. As in the case of CFCs and ozone depletion, any reductions in fossil 
fuel emissions by industrialized nations could soon be wiped out by increases 
in a few developing nations. China alone, with one of the largest reserves of 
coal in the world, plans 200 new coal-fired stations in the medium-term future. 
With this kind of negative power, countries do not need to be rich and well 
armed to influence the behavior of great states. The problem, as experience 
with the Mon- 
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treal Protocol demonstrates, is not that they can prevent an agreement from 
being reached, but that they can refuse to sign, ratify, or implement an 
agreement unless and until their economic and other concerns have been 
addressed. 

Western nations could be under increasing pressure from their own citizens 
to accede to the demands of developing countries if that is what it takes to 
secure their full participation in international environment conventions. Most 
Western countries have experienced a distinct greening of their political 
landscape. Public concern about the environment has increased steadily since 
the late 1960s, and during the late 1980s it climbed to the highest levels ever 
recorded. Environmental movements grew rapidly and increased their 
influence (as in Canada, the United States, and several countries in Western 
Europe). Environmental parties emerged in a number of countries at national, 
state, and local levels (as in Australia, France, Germany, Italy, Sweden, the 
United Kingdom, and the European Parliament). They did not win a 
significant vote anywhere, but their existence forced the established parties to 
adopt greener platforms. By 1988, political pressure had become strong 
enough in many countries to force leaders to undergo public baptisms as 
born-again environmentalists. In 1989, the Netherlands government fell 
because of the complex politics surrounding a series of proposed 
environmental initiatives. 

Environmental issues also shot to the top of the agenda in most 
international organizations and in the boardrooms of many corporations. They 
became permanent features of the annual summits of the G7 economic 
powers, which bring together the seven largest industrial democracies (the 
United States, Japan, Germany, France, Great Britain, Italy, and Canada).20 The 
Toronto Summit in 1988 endorsed the concept of sustainable development. Paris 
in 1989 was something of an education for the leaders, enabling them to begin 
to catch up with their own public opinion. Houston in 1990 continued that 
education.21 

As the 1990s began, the debate on international environment issues had 
taken on all of the characteristics of a growth industry in parts of Europe, 
Australia, Canada, Japan, and, to a lesser extent, the United States. The 
economic recession in late 1990 took the peak off the environmental polls, but 
pollsters agreed that even if an "environmental recession" were to accompany 
the economic recession, it would not be of long duration and would not affect 
the base trend, which has been 



66 Beyond Interdependence 

moving gradually upward since the late 1960s. Environmental values are 
deeply imbedded in western society and have become a political force in their 
own right.22 

Historically, the politicization of global environmental issues usually begins 
on the national scene. The process differs widely from country to country, 
reflecting differences in geography as well as in economic and political 
systems. Several countries that are geographically "upstream" and 
technologically advanced, such as the United States, Japan, Germany, and the 
United Kingdom, find it comparatively easy to draw a distinction between 
issues that are domestic and those that are international. Where the latter are 
concerned, leaders tend to highlight the uncertainties involved and to stress the 
importance of greater monitoring, research, and additional data before concrete 
measures are adopted. While clearly necessary, this is often seen as a means 
of postponing the economic and political costs associated with real action. 
Other countries that are technologically advanced but geographically "down-
stream" of their neighbors, such as Canada, Norway, and the Netherlands, 
find it more difficult to distinguish between domestic and international issues. 
Domestic environmental politics easily merge into international environmental 
politics. With the greening of domestic politics, however, the notions of 
"upstream" and "downstream" are beginning to lose their significance. 

Most environmental issues pass through a life cycle as shown in Figure 
3.2. Political conflict is most intense at the beginning, usually after scientists 
or environmentalists have identified the problem, say an unsafe chemical like 
PCBs or asbestos, or acid rain falling over New England and eastern Canada. 
People demand action, the industries concerned resist it, and the government 
waffles. The discovery of PCBs in mothers milk, or a major accident like 
Three Mile Island, shifts the controversy from whether a problem really exists 
to what to do about it. The debate intensifies as the parties to the dispute try 
to avoid responsibility and transfer the costs of action to somebody else, most 
often the taxpayer. Implementation of react-and-cure environmental policies 
can have a serious impact on a specific industry or community but, once in 
place, public attention tapers off and the government falls into the routine of 
day-to-day regulation and control (see Appendix 5). 

As a result of this policy life cycle, national priorities for environmental 
action differ among countries. Japan and the state of California lead the way 
in combating air pollution because they were the first to 



 

run into serious urban air-quality problems. Similarly, the United States and 
the Netherlands lead in the cleanup of toxic dump sites because incidents 
such as Love Canal and Lekkerkerk (Holland's Love Canal) forced them to 
act. Eastern European and developing countries are more concerned about 
issues that were addressed earlier by most Western countries—direct threats 
to human health, for instance, caused by lack of sewerage systems and 
contaminated drinking water and food chains. Developing countries are also 
concerned about issues that have never had the same priority in Western 
countries: the growth of deserts, the loss of forests and species, and the 
destruction of coastal areas. As a consequence, different countries bring 
different environmental agendas to the international conference table. This 
could, and often does, impede progress toward agreement. At the same time, 
however, it could facilitate bargains between self-selected groups of 
countries—those that earlier developed the know-how and technologies to 
address a problem, for example, and those that now need this expertise. 
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FIGURE 3.2 The policy life cycle
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Figure 3.3 attempts to situate a number of current issues in their policy 
life cycle, from the perspective of Western industrialized countries as a 
group. Even within this group of nations, of course, priorities differ. Some 
issues may be in the control phase and others in the implementation phase, 
while in developing countries the same issues may be at a much earlier stage 
of recognition and action. 

The general level of awareness in many developing countries is growing.23 
Among opinion and political leaders it is almost as high as in the 
industrialized countries.24 But it is also different, with a much greater stress 
on the political imperatives of rapid economic development.25 In many 
industrialized countries, environmental issues are at or near the top of the 
political agenda. In developing countries, the politics of environment still 
have a long way to go before they begin to displace traditional concerns 
about mainline development. As long as this difference prevails, leaders in 
developing countries can and will try to 

FIGURE 3.3 State-of-the-art, industrialized countries
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bargain action on environmental issues of political concern to industrialized 
countries against action on economic, trade, debt, and equity issues of concern 
to developing countries. 

In fact, they have little option. As a group, developing countries may be far 
more dependent on resources rooted in the biosphere than most industrialized 
countries. They may also be more vulnerable to the effects of certain types of 
global environmental change than industrialized countries. But their capacity to 
change this and defend themselves against environmental threats can be 
increased only through sustainable forms of economic and social 
development. Moreover, large countries like China, India, and Brazil enjoy 
the same degree of geographical resilience to global warming, desertification, 
and other environmental threats as do the larger industrialized countries. What 
they and other developing countries lack is financial (and, perhaps, social and 
political) resilience. They also lack a strong infrastructure for science and tech-
nology. Budgets for monitoring and for basic and applied research are small 
and, in many countries, virtually nonexistent. Until this changes, developing 
countries will find it impossible to become full partners in international efforts 
to address global change. Again, that points to a strategy of rapid and 
sustainable economic and social development, which some of them feel is 
now blocked by all kinds of structural barriers controlled by the major 
industrialized countries. 

The essential condition for the participation of any developing nation in an 
international convention is no different from that for an industrialized nation: 
it has to be convinced that the convention is in its best interest. A convention 
on climate change, to be successful, must not only assure developing 
countries that their legitimate imperative for rapid growth will not be 
impaired, it must also help them shift to more sustainable forms of 
development. It must do so at a time when the financial gap between most 
developing and industrial nations is widening, and when most developing 
countries face enormous economic pressures, both domestic and international, 
to overexploit their environmental resource base. A convention that does not 
do so may be signed, may even be ratified, but will not be implemented. 

The fears of nuclear conflict that once exercised enormous power over 
people's minds and translated into political support for today's massive 
defense establishments are declining. But certain environmental threats could 
come to have the same power over people's minds. Both nuclear weapons and 
some forms of environmental degradation pose 
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deadly threats, one comparable perhaps to a heart attack, the other to cancer. 
Environmental negotiations could assume some of the characteristics of arms 
negotiations, but they will differ in at least one important respect: the source of 
power of the key parties. In order to use nuclear weapons as political leverage, 
a country must be militarily, technologically, and economically strong. 
Countries need not be rich and powerful to employ environmental issues as 
leverage. 

The Non-Proliferation Treaty (NPT) provides an interesting parallel. It 
prohibited those states that possessed nuclear weapons from trans-fering 
them to nonnuclear states or from transfering the know-how, technology, or 
materials required to manufacture nuclear weapons. It had broad support in 
the international community, since proliferation of nuclear weapons would 
pose a grave threat to the world as a whole. It was signed in London, 
Moscow, Washington, and 58 nonnuclear nations on July 1, 1968, and put 
into effect the next year. As of March 1990, 141 states had signed the treaty 
and 140 had ratified it, but a number of key countries with strong nuclear 
capabilities have done neither. They include Brazil, China, France, India, 
Iraq, Israel, Pakistan, and South Africa. These nations have advanced several 
reasons for their nonparticipation, but basically they charge that the NPT is 
discriminatory. It divides nations into two groups: the nuclear powers who 
can be "trusted" with a nuclear arsenal and who enjoy the privileges of power 
without restrictions; and all other nations who must accept restrictions and 
controls. The fact that most of the nonparticipants are Third World nations is 
instructive: these countries also charge that the NPT impedes their progress 
by imposing restrictions on the development of nuclear energy for peaceful 
purposes.26 

Global environmental issues have emerged only recently, and the structure 
of political power on these issues has not been formed. Developing countries 
are raising their voices, however, and the preparations for the 1992 Earth 
Summit in Brazil will give them an opportunity to rethink their strategy on 
environmental issues as levers to achieve their development goals. The 
geopolitics of global environmental change have become a concern of vital 
importance to all countries today. 

Broadening the Concept of national Security 

Threats to national security have traditionally been defined largely in terms 
of external threats of violent aggression against peoples, com- 
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munities, and the territorial integrity of states. In most countries, as a result, 
the security debate revolves around the narrow focus of military questions. 
Nonmilitary questions are weighed only when they bear directly on the 
military capabilities of the country, including its access to foreign sources of 
raw materials and energy resources that are considered vital to national well-
being.27 

Traditional perspectives on the the relationships between resources and 
security share a similarly narrow focus, going back to the mercantilist notion of 
strategic minerals as a measure of national power. Even today, the annual 
Posture Statement of the U.S. Joint Chiefs of Staff includes a table of mineral 
dependency.28 

A broader perspective is required. The connections between resources and 
security are no longer limited to the classical geopolitical factors of location, 
land, minerals, and sea passages and other transportation corridors. As this 
analysis has sought to demonstrate, environmental degradation, resource 
depletion, and security of access to increasingly scarce reserves of energy and 
other raw materials may be far more important sources of human and 
interstate conflict in the future. This may already be evident in the southward 
shift of large-scale conflicts. Most of the serious conflicts during the past 45 
years have taken place in the South, and the religious and racial hatreds and 
long-standing territorial disputes underlying many of them may well have been 
aggravated by environmental destruction, poverty, and economic decline. 
These factors could also reinforce the potential for conflict in the future.29 

A broader concept of security, embracing environmental threats, would 
result in another extension of the traditional "balance of power" paradigm. This 
states that, in the absence of a security treaty, peace can be maintained only 
when contending nations or blocs maintain a balance of power between them. 
Following World War II, a bipolar balance of power emerged and East and 
West both tried to maximize their military and other capabilities to maintain 
their place in this balance. America's economic assistance to Europe and 
Japan not only displayed its supremacy, it also helped to increase the 
capability of its various alliances and to stimulate the international economy. 
Mutual dependence gradually increased as local economies were locked into 
those of other countries. Economic interdependence became both a fact and a 
precondition for national security, and a redefinition of national security 
became necessary. It was extended to include international 
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economic dimensions, and the "balance of power" paradigm began to 
internalize the concept of economic interdependence.30 

How might an even broader concept of national security be expressed? 
Obviously, it would continue to assume the existence of contending nations 
and blocs. But the external targets that preoccupy security do not have to be 
limited to other states; nor do the external threats have to be limited to state-
sponsored aggression. If national security were defined more broadly as the 
ability to counter threats to the livelihood of people and the territorial 
integrity and survival of nation-states, it would encompass nonmilitary threats 
such as environmental pollution, the collapse of life- and food-support 
systems, or the "invasion" of deserts and oceans. 

An environmental interpretation of national security is simply an extension 
of the economic interpretation, since ecological capital is needed for 
economic development and its depletion can seriously disrupt—indeed, 
destroy—the economic prospects and political stability of a country or region. 
Because of the multiple roots of ecological interdependence and their complex 
relationships, even the most wealthy and powerful countries cannot shelter 
themselves from the consequences of change. Economic interdependence 
increased the dependence of developing countries on industrialized nations. 
Ecological interdependence has also increased dependence, although often in 
the reverse direction, with industrialized countries like Japan increasingly 
dependent on developing countries. This fact could lead some developing 
countries to argue against cooperation with industrialized countries on the 
issues of global change, unless and until they have extracted a price for that 
cooperation. The possibility of imposing some form of "ecological hegemony" 
by economic means through the back door seems remote, although some may 
attempt it and some will no doubt suggest that it is being attempted even 
where it is not. 

During World War II it was recognized that new forms of international 
economic cooperation were needed. The result was the establishment of the 
International Monetary Fund (1944), the World Bank (1944), and, eventually, 
GATT (1948). They were followed by a new wave of regional organizations 
like the OECD (1960) and global organizations like UNCTAD (1964). Today, 
nations are linked in what the OECD has called webs of "economic and 
ecological interdependence,"31 and what we have called "the interlocking of 
the world's economy and the earth's ecology." In an interlocked world, 
national security cannot be 
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assured without new and increasingly stronger forms of international 
cooperation. 

Global environmental change will sharply alter the present geopolitical 
picture. It will increase dependence among nations and regions, thereby 
substantially increasing the political leverage of the South. It will alter power 
relations among nations and it will contribute to a generally increased 
atmosphere of conflict, both domestically and internationally. To forestall 
some of the dangerous and destabilizing international risks that environmental 
change poses, early and broad-based international action will be needed. The 
next chapter discusses approaches to such action. 



4 

Toward Global Action 

Threats to economic well-being and national security from environmental 
breakdown, the desire to gain or to protect access to scarce energy and other 
resources, and the potential collapse of life-support systems are greater today 
than any foreseeable threats from conventional arms. When these threats stem 
from military buildup by an unfriendly power, as in the Persian Gulf in August 
1990, nations and regional defense blocs respond with a massive mobilization 
of diplomatic, military, and other resources. But to longer-term threats of 
environmental destruction and resource depletion, the world community 
seems incapable of mounting an effective response. Why? 

The reasons lie partly in the fact that awareness of the scale and 
consequences of environmental threats are only now beginning to penetrate 
world councils, and partly in the complexity of the issues of global change. 
When these threats are considered against a background dominated by 
economic and ecological interdependence, and by rapid change and conflict, 
they emerge as complex geopolitical syndromes that challenge existing forms 
of governance. Measures to address them at their source confront values and 
aspirations, visions of the future, and codes of political behavior that are 
deeply rooted in our societies. They engage national and regional interests 
across the board in many diverse and conflicting ways. They also raise 
difficult questions of equitable access to the earth's ecosystem and resources, 
and the world's technology and wealth. 

Depletion of the ozone layer, climate change, pollution of the marine 
environment, and similar issues are essentially global in nature. But 
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Source: EPA; U.N.; Greenpeace; Compiled by McKinsey & Company. 

* Expressed in CO2 equivalents: higher assessment of the relative contribution of methane would raise the 
proportion attributed to developing nations by approximately 5% and reduce that of OECD and Eastern 
Europe. ** Includes USSR. ***Centrally planned Asia and Indian Subcontinent (mainly Bangladesh, China, 
India, and Pakistan). 

there is considerable room for unilateral national action, as many of the 
measures proposed to prevent or reduce these threats would increase 
macroeconomic efficiency and international competitiveness. Beyond that, 
however, internationally coordinated action is essential. Take climate change, 
arguably the most critical issue confronting the world today. Every nation is 
implicated, although some more than others. This is evident from Figure 4.1, 
which shows the current contributions of different regions to greenhouse gas 
(GHG) emissions, expressed in CO2 equivalents. 

The final statement of the June 1988 Toronto Conference on the Changing 
Atmosphere called upon the world community to stabilize atmospheric 
concentrations of carbon dioxide, a goal that would require a 60 to 80 percent 
reduction in fossil fuel combustion.1 As an initial target, the conference 
proposed that nations reduce CO2 emissions by 20 percent of 1988 levels by 
2005, with the brunt of this reduction to 
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FIGURE 4.1 Contribution to global warming: distribution of man-made 
greenhouse gases, 1985 
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be borne by the industrialized countries. A number of successive conferences 
echoed this Toronto call, with minor variations. The most important of them, 
the Second World Climate Conference, assembled in Geneva on October 29, 
1990. After several days of scientific sessions attended by 700 of the world's 
leading scientists, it concluded on November 6-7 with a two-day ministerial 
meeting attended by heads of state and ministers and delegates from 137 
countries and the European Communities. 

The Intergovernmental Panel on Climate Change, which had been meeting 
for the previous 18 months to prepare for the conference, produced three 
reports that provided the point of departure for the conference. The first and 
most important was the "Scientific Assessment of Climate Change," produced 
by a committee of scientists under the chairmanship of the United Kingdom 
and reflecting the work of several hundred scientists from 25 countries.2 It is 
the most authoritative and strongly supported statement on climate change 
ever made by the international scientific community and provides the 
scientific foundation for appropriate strategies to limit and adapt to climate 
change. The conference's key finding is reflected in these words: ''Without 
action to reduce emissions, global warming is predicted to reach 2 to 5 degrees 
over the next century, a rate of change unprecedented in the past 10,000 years. 
The warming is expected to be accompanied by a sea- level rise of 65 cm ± 
35 cm by the end of the next century. There remain uncertainties in 
predictions, particularly in regard to timing, magnitude and regional patterns 
of climate change."3 In referring to the predicted range as "2 to 5 degrees," the 
conference rounded off the IPCC's range of 2.6 to 5.8 degrees Celsius. 

The second IPCC report on the "Potential Impacts of Climate Change" was 
produced by a committee of scientists under the chairmanship of the Soviet 
Union.4 It also marshalled the work of several hundred scientists from a large 
number of countries. And it confirmed and added to the work mentioned 
earlier, which documented the potentially catastrophic consequences of global 
warming and sea-level rise on freshwater resources, agriculture and food 
supplies, forests and species, oceans and coastal zones, cities and settlements, 
and national security. With this background, the ministerial conference 
concluded that "The potentially serious consequences of climate change, 
including the risk for survival in low-lying and other small island states and 
in some low-lying coastal and arid and semi-arid regions of the world, 
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give sufficient reasons to begin adopting response strategies even in the face of 
significant uncertainties."5 

The third IPCC report, on the "Formulation of Response Strategies," should 
have provided a strong basis for such strategies.6 It didn't. It failed to pick up 
the conclusions from the scientific and impact assessments and follow through 
with clear recommendations for action by nations, groups of nations, and the 
international community as a whole. Chaired by the United States and 
dominated by diplomats, it was unable to bridge the growing gap between a 
majority of industrialized nations wanting to move ahead on global warming 
and a small minority of industrialized and Gulf states wanting to postpone 
action indefinitely. 

The conference was the scene of intense negotiations between these two 
groups, the one led by the European Communities and some nations in the 
European Free Trade Association (EFTA), and the other by the United States 
and including the Soviet Union, Saudi Arabia, and the other Gulf oil states. 
Two days after the scientists had concluded their deliberations, the six nations 
of EFTA joined the 12 nations of the European Communities in agreeing "to 
take actions aimed at stabilizing their emissions of CO2, or CO, and other 
greenhouse gases not controlled by the Montreal Protocol, by the year 2000 in 
general at the 1990 level."7 In effect, they established a ceiling for Western 
Europe as a whole, a "bubble" within which the reductions by individual 
nations may vary but Western Europe as a whole would reduce emissions to 
1990 levels by 2000. Canada, Australia, and New Zealand adopted the same 
target, although with some hedging. Japan finally parted company with the 
United States and announced a similar target,8 although calculated on a 
different basis.9 But the United States, along with the Soviet Union and the 
Gulf OPEC states, continued to oppose early action to reduce fossil fuel 
emissions of carbon dioxide. 

The position of the developing countries varied greatly but the larger 
countries, including Brazil, China, and India, reiterated their essential position 
that any international agreement must address their basic concerns about 
equity. They will not accept legally binding commitments to reduce economic 
activities causing GHG emissions unless they have a clear indication that they 
will receive support to finance the major upfront investments needed for such 
action, and unless they obtain guarantees concerning the transfer of alternative 
technologies on a "preferential and noncommercial" basis. Some also insist 
on a guarantee that the funds involved are additional to normal development 
funding.10 
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The conference called for "negotiations on a framework convention on 
climate change to begin without delay," adding that "it is highly desirable that 
an effective framework convention on climate change, contains appropriate 
commitments, and any related instruments as might be agreed upon on the basis 
of consensus, be signed in Rio de Janeiro during the United Nations 
Conference on Environment and Development" (our italics). Given the basic 
differences revealed at the conference, this target date seems naively 
optimistic. It is highly unlikely that these differences can be overcome and an 
"effective" framework convention negotiated within the 20 short months 
between Geneva and Rio. The complexity of the issues coupled with the 
strong differences in national and corporate interests would seem to presage 
years of intense bargaining before an agreement is reached that meets even the 
minimal tests of fairness and political acceptability. 

Governments might have a framework convention ready for signature by 
heads of state in June 1992 if they are willing to settle not for an "effective" but 
for an "empty" framework convention—nothing more than the table of 
contents of a more substantial agreement to be negotiated later by their 
successors in office. The consequences of this are discussed later. 

An "effective" global convention on climate change is, of course, essential. 
No group of countries can expect to limit global warming on its own. Even 
the OECD nations taken together account for only about 40 percent of the 
total GHG emissions. Moreover, as noted, any reduction of the fossil fuel or 
CFC emissions of OECD countries could soon be wiped out by increases in a 
few major developing countries. For the first time in history, the nations of the 
world must cooperate. Economic and ecological interdependence has its 
imperatives. 

The economically advanced nations of OECD bear a special responsibility 
for initiatives to reduce rates of climate change, to reverse deforestation and 
soil and species loss, and to modify ecologically perverse behavior. Apart 
from setting an example, their economic and trade activities are responsible 
historically for a disproportionate share of global environmental degradation 
and resource depletion, and they alone have the wealth and the scientific and 
institutional capacity to produce and aggressively act on a comprehensive 
global strategy." 

The main targets for policy action vary between countries. In the case of 
global warming, as can be seen from Figure 4.2, the targets range from fossil 
fuel and CFC uses in OECD nations to agriculture 
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Source: McKinsey & Company. 

and deforestation in developing countries. Many of the policies required to 
influence target groups carry short-term social and political risks. Leaders in 
the Third World cannot be expected to bear these risks until after leaders in the 
industrialized countries have demonstrated that they are prepared to accept 
them. At the moment, the performance of key Western nations does not 
indicate any such determination. Contrary to their political rhetoric, their 
policies and budgets generally encourage higher levels of fossil fuel 
consumption, the depletion of soils, forests, and waters, and the transfer of 
ecologically unsustainable technologies. If international agreements are to be 
successfully negotiated and implemented, Western nations must also assure 
developing countries that their legitimate imperatives for rapid growth and 
more sustainable forms of development will not be blocked. The Toronto 
Conference expressed this point clearly within the context of global warming. 
Noting that the "growth imperative" would necessitate a range of measures, 
including significant additional energy use in developing countries and 
compensating reductions in industrialized countries, it said: "The transition to 
a sustainable future will require investments in energy efficiency and non-
fossil energy sources. In order to ensure that these investments occur, the 
global community must not only halt the current net transfer of resources 
from developing countries, but actually reverse it."12 

 

FIGURE 4.2 GHG emissions by human activity: percentage of CO2 

equivalents, 1985 
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Leadership is beginning to emerge in both industrialized and developing 
countries, and a number of agreements have already been concluded to 
address the issues of global change.13 These may take the form of 
international action plans or of regional and global framework conventions. 
Some initiatives have been successful, but others—like the action plans to 
combat the spread of deserts and to provide water in Third World 
communities—have been paralyzed by lack of promised funds.14 Still others are 
stalemated because Western nations have been unable or unwilling to address 
equity issues that are fundamental for developing countries. 

What scenarios for international cooperation appear to hold the most 
promise for real action? There are two major schools of thought. One favors 
the negotiation of major new conventions and protocols, possibly involving the 
creation of a superagency with world-scale responsibilities. The other favors a 
multiple-track approach, whereby negotiations on possible global 
conventions and protocols would be pursued, but, in the meantime, 
opportunities for concrete action—unilateral national action, bilateral action, 
and action by small self-selected groups of nations—would be seized as they 
arise. This school is concerned about the time required for the negotiation and 
implementation of meaningful conventions that could involve up to 160 
independent nations. A convention has to be negotiated, then signed, then 
ratified, and then implemented. It could be decades before the world's climate 
systems begin to respond to the reductions in carbon dioxide emissions 
required by a convention—assuming it is enforced. We may not have decades 
to limit global warming, reverse net deforestation, and halt the mass 
extinction of plant and animal species. 

A pluralistic or opportunistic approach would proceed in parallel with the 
ongoing efforts to negotiate major new conventions and protocols, but would 
reinforce them with a number of bargains between industries, sectors, and select 
groups of states on a range of specific activities. It would take advantage of 
differences between nations and target groups to effect bargains, compacts, 
trades, and deals that could improve the situation of all of the parties involved. 
Fortunately, differences in the efficiency with which different industries, 
sectors, and economies use energy and other resources, differences in the 
technologies they deploy, and differences in the way deforestation, species 
loss, and other environmental threats affect different communities, all present 
significant opportunities for mutually advantageous bargains. Small bargains 
could 
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be as numerous and diverse as the issues themselves and the nations and 
nongovernmental institutions involved. Less ambitious than global accords, 
they could address issues of immediate concern. They could provide a means of 
breaking out of traditional molds, gradually building trust in novel arrangements 
and developing the institutional and political capacity to work at larger scales. 
They would also enable a number of key industrialized and developed 
nations, as well as international organizations, to gain experience and 
credibility. Moreover, since they would involve a limited number of nations, 
they should be easier to negotiate, fund, and implement. Even informal 
arrangements involving nongovernmental organizations and networks could be 
effective in many areas. In time a large number of small bargains would enrich 
the contours of a broader global bargain involving most countries of the world 
in a united effort to ensure the quality of our environment.15 

We now consider the potential for shaping a variety of bargains. We then 
take up the case of climate change: how much it could cost to reduce 
greenhouse gases, and the various options for funding bargains on global 
warming. The potential for national bargains and unilateral action will be 
considered before we turn to the broader question of institutions for global 
bargains. Some of the major opportunities for strengthening existing 
institutions and negotiating global conventions are considered, again with a 
focus on global warming. 

Shaping Global Bargains 

The notion of a "global bargain" conjures up many images, especially within 
the broad context of sustainable development, as discussed throughout this 
book.16 In its simplest terms, a bargain involves at least two parties and two 
issues. It implies a trade-off between the parties on the issues. The group of 
nations, developed and developing, that have come together to form a bargain 
must agree to give up something in order to get something else. As a rule, 
they would give up a path of development in a given sector that is 
unsustainable and thus represents a threat to themselves and the other 
negotiating nations or the global commons. They would seek to gain the 
means to pursue an alternative, more sustainable, and less-threatening path of 
development in that sector. Any number of factors can be brought to bear to 
facilitate the deal: 
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other issues, transfer of technologies, special financing, domestic political 
pressure. 

Bargains may involve two or more nations. Even when small in terms of the 
number of parties involved, they could encompass a significant proportion of 
an issue. Two-thirds of the world's population is contained in just 12 major 
geocenters: North America, the European Community, Japan, the Soviet 
Union, Bangladesh, Brazil, China, India, Indonesia, Mexico, Nigeria, and 
Pakistan.17 Together, these geocenters control over half the world's forests, 
consume over 85 percent of its energy, and generate a comparable proportion 
of its pollution, toxic wastes, and greenhouse gases. About 40 percent of all 
GHG emissions come from the OECD member states, and 30 percent from 
Eastern Europe (including the Soviet Union), China, and India. Similarly, 
two-thirds of the recent destruction of tropical forests has occurred in six 
countries (Brazil with roughly 45 percent, followed by India, Indonesia, 
Burma, Thailand, and Colombia with about 5 percent each). 

In considering a bargain, it is useful to have a process in mind. One is 
suggested in Figure 4.3. Clearly, in any process, one must begin with the 
objectives. For many nations the primary objective in a bargain will be 
environmental—making it possible for a nation to reduce the use of CFCs, 
for example, or to save a species-rich forest. In the case of some nations, 
however, the environment may be no more than a 

FIGURE 4.3 Shaping a global bargain 

 



Toward Global Action 83 

secondary or even tertiary objective. Many developing countries, for instance, 
may share the environmental objective, but domestic pressures stemming from 
their growth imperative may force them to be much more concerned about a 
development objective, such as debt reduction or access to certain markets or 
technologies. If the industrialized countries at the table are not prepared to 
entertain these issues and the linkages between them and environmental 
objectives, there may be no solid basis for a bargain. 

What environmental objectives might be suitable for global bargains? In 
considering this question, it would be useful to have an official inventory 
listing critical ecosystems that make up the earth's vital organs (e.g., its heart, 
liver, lungs), and whose immediate protection is imperative for future 
development, peace, and security. Even without such an inventory, it is 
possible to identify a number of environmental objectives suitable for 
bargains. 

On a global scale, the ozone layer has been identified as crucial, and 
persuading developing and Eastern European countries to take steps to protect 
it could be the objective of a number of possible bargains. Similarly, 
measures to help countries like China and India reduce GHG emissions should 
be high on the list of possible bargains. Measures to reduce soil erosion and 
desertification in some areas and to protect certain species-rich forests are 
other examples of potential bargains. At the regional or local level, bargains 
could be aimed at regional seas like the Baltic and Mediterranean and certain 
coastal areas with significant feeding and breeding grounds for animal life (e.g., 
the Waddenzee in northwestern Europe), as well as some large bodies of fresh 
water (e.g., the Great Lakes), mountains and slopes essential for erosion and 
flood control and for maintaining river flows (e.g., parts of the Himalayas). 
Eastern Europe bulges with opportunities for bargains in every environmental 
sector, from reducing acid rain to cleaning up water supplies. Some of these 
opportunities have a higher value or leverage than others. As in the Third 
World, many ecosystems basic for development have already been partly or 
wholly destroyed and will have to be reestablished through massive 
investments in various forms of ecodevelopment.18 

Having established the objectives, the next step in shaping a global bargain 
is to identify the target groups that must be induced to study their current 
situation, especially their expectations and needs, and to change their 
behavior. Most often, the environmentally perverse be- 
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havior of these groups is encouraged by domestic development policies. In 
previous chapters, we have considered the links between energy policies and 
climate change, agricultural policies and soil erosion, industrial policies and 
chemical pollution. We have also seen how monetary and trade policies can 
have an enormous impact on environmental degradation and resource 
depletion. In view of this, the environmental objectives of a bargain will most 
often depend on reform of these policies. 

In fact, bargains can usefully be thought of as an exercise in negotiated policy 
reform. They force everyone to ask: "How much are we willing to give up in 
the short run to realize our environmental objectives, and what do we want in 
return?" Industrial countries will answer this question with an awareness of 
increasing domestic political pressure to "do something" about the 
environment. Developing countries, as noted, are under equally intense 
pressure to reduce poverty and foreign debt and open markets for products 
they can produce without further depleting their sinking reserves of ecological 
capital. Bargains involving East and West will reflect different pressures. 

The target groups could include not only agencies of government, but also 
major energy consumers, heavy industries, farmers, and landowners. It will 
usually be necessary to consider how their interests could be served in some 
other way; and what changes in policies, technologies, and funding might 
induce them to make the changes needed to achieve the bargain's objectives. 
The question is not only how to persuade a government to modify a set of 
policies, but also how to assess and maximize the likelihood that the 
modified policies will result in the desired change of behavior in the target 
groups. 

It is obviously important to bring the right combination of actors to the 
negotiating table. This will most often be national government officials, but 
could also include representatives of regional governments, private industries 
or utilities, and financial institutions. Two conditions must be met if a bargain 
is to be successful. First, each party at the table must represent, directly or 
indirectly, those who have the power and the resources to make the necessary 
changes and must be able to speak on their behalf. The actors must also be able 
to supply the required know-how and/or finances. Second, the negotiations 
must seek to establish how the changes needed can be linked so as to advance 
the interests of all concerned. It is here that the differences between the 
parties are all-important because it is within these differences that 



Toward Global Action 85 

the opportunities for trade-offs arise. Bargains will not be implemented unless 
they are seen to be in the best interest of the parties. There are few 
"volunteers" available to lead the way in a unilateral commitment of 
significant resources that might weaken their competitive position or reduce 
their national wealth. 

When a critical ecosystem has been identified, the imperatives of the target 
groups recognized, and the right actors gathered around the table, the actual 
bargain can be shaped. Again, the contents of any specific bargain will differ 
depending on the priorities of the contracting partners. Most bargains, however, 
will likely involve two elements: the transfer of technologies and know-how, 
and financial arrangements. The potential for innovative bargaining in both 
areas is considerable. 

Over the past two decades, leading industries have developed an array of 
low and non-waste technologies and processes in just about every sector 
(transportation, energy, chemical, pulp and paper, agriculture, food 
processing, steel). Some are more productive and efficient, some provide 
substitutes for substances that are degrading the environment, most are 
economically competitive and support forms of development that are more 
sustainable. The industries that own these technologies and have the greatest 
potential for developing more productive new technologies are to be found in 
the Western market economies of the North. The evolving market economies 
of the East and the South have the greatest need for them, and also for the new 
technologies that can expand their "limits" to growth. 

Know-how is not limited to technology, however. Many packages will 
have to involve the transfer of managerial and policy-making skills through 
training and expert support. In environmental planning, this could include 
assistance in policy and project assessment and in formulating and 
implementing crucial regulations, especially in physical planning. In other 
disciplines, it could include specialized contributions in land management, 
forestry and agriculture, industrial development (including waste 
management), and economic planning. Any bargain will also have to include 
measures to develop indigenous technological capacity. 

The financial arrangements for any bargain will have to be decided by the 
participating countries, but the options available will be critical to the success 
of a negotiation. They could and should involve a major role for the private 
sector. In any really big deals, financial arrangements would also have to 
involve the multilateral banks and the trade and 
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bilateral agencies of the developed countries concerned. Trade policies, aid 
policies, and debt policies will be essential components of many of these 
bargains, certainly the large ones involving nations in Africa and Latin 
America. Otherwise, they would make no sense to the participating developing 
countries. Given the scale of some of the issues to be addressed, international 
sources of financing would have to be greatly augmented. (This is discussed at 
some length below.) Moreover, for obvious reasons, developing countries 
would have to have a more decisive say in the management of these sources. 
All of this will require a lot of rethinking, and a few important centers and 
institutes have already started this process.19 

Provided the financing and other conditions are right, the potential for a 
large number of small bargains is significant. Substitutes for CFCs, for 
example, could be offered in exchange for full participation in the Montreal 
Protocol (as amended), with appropriate conditions for monitoring and 
inspection. The technology to develop low-CO2 reserves of fossil fuels (e.g., 
natural gas) could be offered against agreement not to develop more readily 
available high-CO2 reserves (e.g., coal). Non-fossil fuel power generation—
for instance, based on the latest solar energy technology—could be offered in 
exchange for agreement to forego the deployment of fossil fuel plants. Key 
Western and developing countries could agree to coordinate policies to reduce 
CO2 emissions and to support policy changes in their own and other countries 
to curb deforestation. Carefully designed packages, including a mix of agri-
cultural technologies and proposals for financing land reform in areas suitable 
for sustainable agriculture, could also be offered as part of an agreement to 
slow tropical deforestation. Some have suggested bargains negotiated on a 
country-by-country basis, exchanging debt relief for forest conservation.20 
Any such bargains would no doubt have to include substantially increased 
access to capital flows, but they could be tied to a system of incentives for 
policy reforms and other initiatives. In all cases, special incentive financing 
would be needed to make up the difference in cost to the developing country, 
as well as other mutually beneficial agreements on debt relief, policy change, 
access to markets, and the like. 

The negotiation of bargains to help certain countries eliminate the use of 
CFCs to protect the ozone layer is one of most promising and timely 
strategies from an environmental point of view. At the second meeting of the 
parties to the Montreal Protocol in London on June 29, 
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1990, the delegates agreed to amend the protocol to completely phase out 
domestic production of CFCs by the year 2000.21 As mentioned, a number of 
developing countries, with an enormous potential to increase emission levels, 
had not agreed to adhere to the original protocol. The parties in London, 
supported by the major Western nations, agreed to establish a financial 
mechanism, that would enable developing countries phase out CFCs and 
introduce substitutes. The mechanism incorporates, but is not limited to, a 
multilateral fund of $160 million. This can be increased to $240 million for the 
first three years if New Delhi and Beijing agree to adhere to the Montreal 
Protocol as amended—an action that the Indian and Chinese delegations in 
London stated that they would recommend to their governments. As of January 
1991, however, neither government had signed the protocol. 

With the establishment of this fund, the door is open to the negotiation of 
concrete bargains to phase out CFCs. Substitutes for virtually all uses of 
CFCs are or will be available from several multinationals. A study carried out 
for the Netherlands government by McKinsey & Company suggests that the 
annual cost of a total phaseout in developing countries (including the 
additional investment required and somewhat higher operating costs) would 
be minor in the case of gradual implementation, about $150 to $200 million 
per year over 5 to 10 years.22 Subsequent studies by Metroeconomica and the 
United States Environmental Protection Agency suggest even lower costs. The 
EPA estimates the capital costs of conversion during a three-year period 
(1991—93)at $150-$200 million; Metroeconomica sets these costs at $200 
million and expects overall costs (including operating costs) to be around 
$320 million.23 

The stage for bargains on CFCs is being set in another respect. A number 
of Western governments have already joined with governments in some 
developing countries to study the feasibility and cost of eliminating the use of 
CFCs in those countries.24 The United States is moving ahead with Brazil, 
Mexico, and Egypt. Finland is leading a study with China coordinated through 
the United Nations Development Program. The United Kingdom will work 
together with India. Canada is exploring the possibility of cooperating with 
Malaysia. Other countries, including Germany, Switzerland, Argentina, and 
Chile, have also indicated their willingness to cooperate.25 This is very 
encouraging. When the basic information is available, meaningful 
negotiations can begin. 

In discussing bargains, it is important to stress that although they 
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may be negotiated internationally, they must be implemented nationally and 
locally—and it is on these levels that the greatest weaknesses in the existing 
institutional framework for environment and development exist. This is true in 
all countries but it is especially true in developing countries, which urgently 
need to build viable domestic institutions for sustainable development and to 
strengthen their scientific capacity to assess changes in the environment.26 
Future development can be sustainable only if central economic, trade, and 
sectoral agencies are able to assess the impact of their policies and budgets on 
the resource base for development, and to act on those assessments.27 

Developing this institutional capacity should be the subject of priority 
bargains between multilateral and bilateral development assistance agencies and 
institutions in selected developing countries. Private foundations can also 
play a critical role by offering programs to help managers in public agencies 
and private industry develop the skills needed to deal with environmental 
issues. They could also support the development of independent policy 
institutes in certain countries. These bodies are often able to attract and hold 
better people longer than government agencies, given the history of political 
instability in many developing countries. Independent organizations may also 
benefit from association with networks of similar institutes in other countries 
and with bodies of international standing. 

Western countries enjoy comparatively well-developed regional structures, 
but many of them lack both the mandate and the financial support needed to 
carry out more than an information exchange, or a research or advisory role in 
the negotiation and implementation of specific bargains. Most of the nascent 
bilateral and regional bodies serving developing countries are even weaker 
and, in several areas, nonexistent. In the area of water resources, for example, 
over one-third of the world's 200 major international river basins are not 
covered by any international agreement, and fewer than 30 have any 
institutional arrangements for cooperation. Most of these are found in North 
America and Western Europe, so the gaps are particularly acute in the 
developing regions of the world, which together have 144 river basins.28 
Before regional agencies can become effective partners in bargains on water 
resources management, species protection, halting the spread of deserts, or 
other syndromes, they need both the necessary mandates and the trained and 
experienced people working in the area of environment and development. 
They also need additional financial resources. Again, this could 
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be the subject of bargains between these agencies and multilateral and bilateral 
development assistance agencies. 

Industrialized nations should also collaborate to fund institutes to develop 
efficiency innovations in those sectors that are expanding the fastest in the 
developing world. Four or five such institutes are needed in different 
developing regions, each concentrating on a different industrial sector: steel, 
chemicals, stone and glass, and so forth. They would focus on those sectors 
that are mature or declining in industrialized countries, and hence are not 
getting much attention in efficiency research programs, but are expanding 
rapidly in developing countries.29 

The Supreme Test: Global Warming 

Enlisting nations to curb GHG emissions other than CFCs will be the next 
great challenge. Can we draw some contours of the bargains that will be 
necessary to induce changes in the behavior of the main target groups? 

Many questions must be answered before global bargains to reduce GHG 
emissions can become effective. What bargaining partners should Western 
nations seek? Can any two countries be bargain partners? Should 
participation be limited to "traditional" partners in development assistance 
even though the opportunities for cost-effective action may be less? What 
about the Eastern European countries? How important are "national" bargains 
and unilateral action? Given answers to these questions, what measures are 
possible within the framework of a bargain between two countries? Should a 
bargain aim initially at controlling emissions, or should it settle for a more 
limited objective such as increasing research and improving monitoring or, as 
in the case of CFCs, case studies to determine the real costs and benefits to a 
country of reducing greenhouse gas emissions? In some instances, perhaps, 
where this basic information exists, bargains might focus on securing access 
to state-of-the-art technology or on providing financing (including swapping 
debt) for afforestation projects. 

The answers to these questions will clearly depend on the political 
imperatives of the participating nations, the target groups within them, and the 
potential scope of a bargain. Will Western nations contemplate funding such 
bargains on the order of $50 million or $500 million per year? In the 
negotiations on a global climate convention—the Grand 
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Global Bargain—which commenced in Washington, D.C., in February 1991, 
will Western nations be prepared to establish an aggregated flow of funds 
amounting to $5 billion—or maybe $50 billion—per year? As a basis for 
comparison, UNDP resources currently fund environmental and related 
programs and projects to the tune of $500 million per year. And official 
development assistance presently totals roughly $50 billion annually. 

Reducing Greenhouse Gas Emissions: How Much It Could Cost 

The question of funding is of critical importance and has drawn increasingly 
heated debate from various sides. Still, some conclusions are becoming 
apparent. First, an increasing number of studies show that industrialized 
nations can make substantial reductions in greenhouse gas emission through 
energy efficiency and other measures that, at best, return a profit and, at worst, 
break even.30 If the industrialized countries took advantage of these 
opportunities, it seems clear that they could achieve a first target—
stabilization of CO2 emissions at 1990 levels by the year 2000, for example—
at a front-end cost of at most 1 percent of GNP. This is exactly the target that 
the nations of the European Communities, the European Free Trade 
Association, Canada, Australia, and Japan agreed to aim for during the Second 
World Climate Conference in Geneva. Front-end costs of 1 percent of GNP 
are significant, but few would argue that they would seriously disrupt our 
economy or our way of life. Moreover, as noted earlier, the efficiency and 
other measures purchased by this expenditure may return a net financial benefit 
to the industries concerned and a net economic benefit to society as a whole. 

The debate in a number of countries, however, including the United States, 
is not centered on the costs of achieving intermediate targets. It is focussed on 
the costs of achieving the longer-term goal of stabilizing atmospheric 
concentrations of CO2, a goal that would involve a 60 to 80 percent reduction 
in CO2 emissions. This shifts the ground from the short-term costs of marginal 
adjustments in operational behavior to the longer-term costs of structural 
change. Attempts to estimate these costs have just begun. Approaches differ, 
but preliminary studies suggest that the gross costs (e.g., ignoring benefits) 
could be quite high, with es- 
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timates ranging up to 5 percent of GNP. Since some of the policies involved 
would aim at lowering demand through price increases, many argue that we 
are talking about a transition to a very different society than we now know. 
Without pretending to be complete, let us review some of the studies now 
available. We first consider the increasingly in-depth and refined studies of the 
short-term costs of achieving intermediate targets, then we turn to the more 
preliminary and necessarily speculative assessments of the longer-term costs of 
structural change in the area of energy and related fields. 

Studies carried out in Canada, the Netherlands, and the United Kingdom 
suggest that many measures to reduce CO2 emissions are economically 
attractive from a societal perspective on the basis of energy savings alone. 
Ascribing an economic value to the environmental benefits associated with 
these measures simply makes them more attractive. Taking as its point of 
departure the Toronto target referred to earlier, namely a 20 percent reduction 
in CO2 emissions by 2005, a study commissioned by Canada's energy ministers 
found that this would involve a reduction of 291 to 342 million tons of carbon 
per year and that roughly 75 percent of this could be achieved through measures 
to improve energy efficiency. The remainder of the target would involve 
substituting competitive nonfossil fuel sources of electricity. An investment 
of C$74 billion would yield a net benefit of C$150 billion on the basis of 
energy savings alone. Investing to the limits of technical potential would 
reduce the net benefit to C$99 billion.31 

Similarly, in the preparation of a joint environmental action plan, the Dutch 
electricity and gas distribution companies, supported by Mc-Kinsey & 
Company, found that energy efficiency measures would effectively stabilize 
CO2 emissions at 1990 levels by the year 2000 and at a cost of less than $300 
million a year: a 3 percent price increase.32 In Figure 4.4, the various 
measures are ranked according to their net dollar gain or cost per unit of CO2 
equivalence ("carbon") conserved, and plotted on a so-called cost curve. The 
horizontal axis represents the absolute amount of carbon conserved, while the 
left-hand vertical axis denotes the net cost per unit conserved. Finally, the 
right-hand vertical axis gives an indication of the cumulative costs per year (in 
millions of U.S. dollars), provided one began with the least-cost options. Less 
detailed studies, encompassing overall energy consumption, suggest an even 
greater conservation potential that would allow the Toronto target to be 
realized.33 



 
FIGURE 4.4 Reduction of CO2 emissions by Dutch energy distribution sector: cost 
curve and cumulative costs 

 
Source: Environmental Action Plan, Netherlands' Energy Distribution Sector, April 1990. 
Compiled by McKinsey & Company.
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Using a similar cost-curve approach, Tim Jackson of Lancaster University 
in the United Kingdom recently calculated that a combination of energy 
efficiency measures and high efficiency gas-fired electricity generation could 
reduce CO2 emissions from the U.K. stationary sector (i.e., utilities, buildings) 
by 46.5 percent over current levels. If the analysis were extended to include 
methane emissions from fossil fuel burning, greenhouse gases emissions 
would be further reduced.34 

A number of macroeconomic studies confirm these findings. Again, Europe 
appears to be leading the way with recent reports from, among others, Sweden, 
Norway, the Netherlands, and the European Community. A study carried out 
by the Swedish state power company, Vattenfall, and the University of Lund 
demonstrated the feasibility of reducing carbon dioxide emissions from the 
heat and power sectors in Sweden by one-third between 1987 and 2010, mainly 
through improvements in energy efficiency and a shift to biomass-based 
power generation. At the same time, nuclear power could be phased out, as 
required by a Swedish referendum, and the expansion of hydropower could be 
constrained for environmental reasons. Even so, the average cost of a unit of 
electricity services during this period would decrease by 18 percent. It should 
be noted that the scenario assumed policy changes to drive increases in 
energy efficiency at a rate of 1.64 percent a year.35 

A Norwegian study, released in 1989, concluded that CO2 emissions in the 
year 2000 could be stabilized at 1987 levels by increasing indirect taxes on 
gasoline, heating, and transport oils by 75 percent.36 If the higher costs were 
offset by a reduction in other taxes (taxes on income, for instance), the 
macroeconomic impact would be small. Recent studies by the Dutch Central 
Planning Bureau point in the same direction, and those by the Commission of 
the European Communities go even further.37 In a series of scenarios, the 
Commission showed that a "once and for all" price increase of 100 percent 
for coal, 40 percent for oil, and 30 percent for gas would result in a 
stabilization of CO2 emissions in the year 2000 and in a 19 percent reduction 
in 2010, relative to 1987. This falls somewhat short of the Toronto target of a 
20 percent reduction in 2005 but, once again, the macroeconomic impact is 
small. In fact, the models provide for an average 2.7 percent annual growth in 
gross domestic product (GDP) throughout the period 1990-2010, which is 
equal to GDP growth from 1968 to 1988. These studies no doubt weighed 
heavily in Europe's decision to adopt stabilization of CO2 emissions at 1990 
levels as its year 2000 target. 
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Studies stretching into the first decade of the next century and covering more 
than one country are rare. Still, to better understand the technical possibilities 
of addressing the global warming issue and the dimensions of the conceivable 
global bargains, the Netherland's Ministry of Housing, Physical Planning, and 
Environment commissioned McKinsey & Company to analyze the potential 
for reducing two greenhouse gases (CO2 and CFCs) in three regions, OECD, 
Eastern Europe, and the rest of the world.38 These measures apply to 
approximately two-thirds of all greenhouse gas emissions and they cover a 
sufficiently broad range of actions to provide a fair assessment of policy 
opportunities, but they do not pretend to be complete. Too little is known about 
the greenhouse gases CH4 and N2O to include them in the analysis. 

The most important conclusion of the study, published in 1989, was that 
from a purely technical point of view it appears possible to reduce greenhouse 
gas emissions by almost 50 percent by the year 2005 relative to then-prevailing 
levels, and at the same time to continue economic growth at a realistic pace in 
each of the three target areas. This is reassuring, but some of the measures 
needed to achieve such a reduction are radical and would require joint action. 
As shown by the cost curve in Figure 4.5, however, some of them are quite 
profitable in the sense that they result in a net financial gain to the sector 
concerned, that is, the value of the energy saved more than offsets the initial 
investment and incremental operational costs. The first set of measures 
assumes complete elimination of CFC emissions (phase out, recycling), a 
variety of energy efficiency measures in, for example, transportation, space 
heating, and industrial process heat, and significant net afforestation. 
Implementation of these measures might eventually result in a 30 to 40 percent 
reduction in greenhouse gas emissions over time. Others measures impose a 
net cost on the sector, but may still be economically attractive to society. In 
order to determine how attractive, the calculus would have to place a value on 
the benefits of these measures; in other words, the economic damage costs 
prevented—damages from air pollution, acid rain, and global warming. 

The cost curve shown in Figure 4.6 reveals significant potential in areas 
such as the phaseout of CFCs and the introduction of efficiency measures in 
transportation and industrial process heat, but it becomes steep when 
assessing measures for afforestation or the introduction of new technologies 
such as solar energy. It is interesting to note that the 
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cost-effectiveness of many of these measures is greater in non-OECD 
countries, suggesting that bargains with these nations could be economically 
attractive. This was confirmed by the Chinese minister of energy at an 
October 1990 meeting in Beijing convened to discuss the integration of 
environment and economic development in China. He stated that, according 
to their studies, China could double its GNP without any increase in energy 
supply if the Chinese economy could be made as efficient as the Indian 
economy! The Indian economy is hardly a model, being near the bottom of 
the international pecking order of energy productivity. But it reflects a 
realistic ambition on the part of the Chinese and an enormous potential for 
energy and related bargains with China. 

Data concerning the total financial burden worldwide to combat global 
warming are scarce. Preliminary estimates made by McKinsey & Company 
suggest a need for an international flow of funds of up to $20 to 

FIGURE 4.5 Global cost curve: projection 2005 

 
Source: International Energy Consultants. Compiled by McKinsey & Company.



96 Beyond Interdependence 

 
Source: International Energy Consultants. Compiled by McKinsey & Company. 

$30 billion per year, assuming use of the lowest-cost measures available.39 
This is roughly one-fifth of 1 percent of the Gross World Product (GWP).40 
These amounts are not beyond reach.41 In fact, they are less than 50 percent 
of the value of the subsidies that North American governments provide 
annually to conventional sources of energy, including fossil fuels. If this 
level of funding could be effectively deployed, the greenhouse gains would 
be very significant indeed. Forestry measures alone (both afforestation and 
measures to halt deforestation) might reduce emissions or absorb carbon at 
the rate of one-sixth of present global emissions. Energy measures in the 
Third World or in Eastern Europe could in theory do the same, although in 
practice the results would fall short. Eliminating CFCs in developing 
countries would reduce present levels of greenhouse gases by some 2 to 5 
percent. It is important to emphasize that each of the above studies focused 
on the cost of realizing certain intermediate targets. This is highly relevant 
from a political point of view. None of the studies suggests that the world 
will go bankrupt if nations take the first tangible steps needed to limit the 
greenhouse effect. On the contrary, the economic 

FIGURE 4.6 OECD cost curve: projection 2005
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and environmental effects of the measures are significantly positive.42 We can 
reasonably speak of "no-regrets" actions, that is, actions that would be 
socially, economically, and environmentally beneficial to society and should 
be taken even if global warming did not represent a serious threat. These 
studies effectively remove any excuse for delaying action. 

As noted earlier, the nations of Northeastern Europe and Japan are now 
proceeding on this basis. At the May 1990 Regional Conference on Action 
for a Common Future in Bergen, Norway, organized by the government of 
Norway in cooperation with the United Nations Economic Commission for 
Europe, it became evident that in the view of most industrialized countries 
stabilization of CO, emissions at the latest by the year 2000 is a realistic 
objective.43 After the Bergen conference, the IPCC's scientific assessment was 
leaked.44 The government of the United Kingdom immediately switched sides, 
joining the action group of countries and leaving the United States in a 
remarkably (and—given its earlier record of environmental leadership—
embarrassingly) isolated position, a position its performance at the Houston 
Group of Seven Economic Summit and the Geneva Climate Conference 
suggests that it will retain for some time.45 

In Geneva, as noted above, the nations of the European Communities and the 
European Free Trade Association, as well as Japan, Canada, Australia, and 
New Zealand, agreed to stabilize their emissions at about 1990 levels by the 
year 2000. Germany has gone further: in June 1990 the then West German 
government committed itself to secure a reduction of 25 percent in CO2 
emissions from present 1990 levels by 2000, 5 percent more than the Toronto 
target. With unification and the extremely low energy efficiency of the East 
German economy, the new German government found that it could do even 
more at a lower front-end cost. Just before the Second World Climate 
Conference in Geneva, it raised its 2005 target to 30 percent. Some other 
countries are expected to follow the German lead. The Danish government 
has committed itself to achieve the Toronto target. The Netherlands, Sweden, 
Norway, France, and Italy are all expected to announce a year 2005 target 
during the course of negotiations on a global convention. 

The above studies on the costs of realizing certain intermediate targets don't 
deal with the question of structural equilibrium, a fact that appears to be of 
particular concern to the United States. Ideally, in the longer term, the market 
forces of supply and demand for energy should provide 
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the basis for an equilibrium of CO2 concentrations in the atmosphere in line 
with "nonexcessive" increases in temperature. But this would require market 
interventions of a different kind than governments now make and the nature of 
these interventions is a source of much of the concern. The possible effect of 
these interventions on "business-as-usual" is even more worrisome to some 
governments. 

The hard fact is that any limitation of global warming requires the 
generation of less CO2, which means burning less coal, oil, and gas. This will 
require a major revolution in our current way of life. It could also imply a 
major revolution in the economic and financial world because the measures 
required will affect oil prices, energy taxes, inflation, and major flows of trade 
and revenues between oil/coal producing and consuming countries. Countries 
such as Saudi Arabia and Australia on the one hand, and Japan on the other—
not to mention U.S. states such as Texas and Canadian provinces such as 
Alberta—will bring quite different perspectives to the issue. Apart from 
energy efficiency and renewables, phasing out of fossil fuels might involve 
increased development of hydro and nuclear resources in some countries, 
opening up another Pandora's box of heated debate. 

As yet, our knowledge with regard to the longer-term structural implications 
of these measures is limited mostly to the realm of speculation. In 1989, Alan 
Manne of Stanford University and Richard Richels of the Electric Power 
Research Institute published the first major study of the macroeconomic 
impact of structural changes to limit CO2 emissions in the United States.46 
They investigated the costs of restricting carbon emissions to the 1990 level 
through 2000, reducing them gradually to 80 percent of this level by 2020 and 
stabilizing them thereafter. In the absence of any carbon constraint, they 
found that emissions would increase sixfold between 1990 and 2100. They 
found that the effects of a carbon constraint would not begin to have 
measurable macroeconomic consequences until 2010. At that point, the 
required increase in energy prices begins to have a significant effect upon the 
share of gross output available for current consumption. By 2030 the total 
output available for current consumption is reduced by 5 percent, a percentage 
that remains relatively constant until 2100. Taking the whole period from 
1990 to 2100, the present value of these "losses" would be $3.6 trillion, 
discounting to 1990 at 5 percent per year. 

Manne and Richels also found that emissions could be reduced to the 
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desired levels by a variety of policy instruments, including a carbon tax. A 
low carbon tax of $29 per ton of carbon would serve until the year 2000, 
bringing in approximately $40 billion per year (about two-thirds of the amount 
of subsidies that North American governments now grant to conventional 
sources of energy). Thereafter, the tax would have to rise sharply to discourage 
consumer demand as emission limits are tightened. By the middle of the 
twenty-first century, sufficient additional noncarbon energy capacity should be 
available to stabilize the tax at about $250 per ton of carbon. 

It should be stressed that these figures represent Manne and Richels' most 
constrained scenario from the perspective of supply enhancement and price-
driven demand reduction. Indeed, the researchers assumed that the rate of 
autonomous (non-price-driven) energy efficiency improvement during the 
period would be zero! Through a number of other scenarios involving, for 
example, the development of a CO2 removal and disposal capability, or a 
transition to low-cost noncarbon sources of electricity, they found that the 
macroeconomic impacts could be greatly reduced. With energy efficiency 
improvements of 1 percent a year, U.S. energy demand by 2050 would be cut 
in half, and the total discounted output available for current consumption 
would fall to $1.8 trillion. Another scenario brings it down to $0.8 trillion, or 
1 percent of annual economic consumption. 

The debate on the macroeconomic impact of limiting CO2 emissions has 
clearly just begun. Robert Williams of Princeton University maintains that the 
technological scenario assumed by Manne and Richels is too restrictive. 
Williams states that "the potential for energy efficiency improvements is large 
even with existing technology, despite the remarkable progress made in 
uncoupling energy and economic growth between 1973 and 1986," and that the 
total cost to society could be considerably lower.47 Incorporating the potential 
benefits of a CFC phaseout and an afforestation program, William Nordhaus of 
Yale University pegs the cost of containing GHG emissions to 1990 levels at 
between 1 and 2 percent of national income by the middle of the next century. 
Assuming that the U.S. data applies worldwide, Nordhaus estimates that (at 
the 1989 level of world economic activity) the total cost of reducing GHG 
emissions by 40 percent in an efficient global program will amount to less 
than $100 billion. Any additional effort, however, would result in a steep 
increase in the overall cost: a 60 percent 
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reduction, for example, would require over $300 billion.48 Referring to similar 
estimates in a study in progress by the U.S. Congressional Budget Office, 
New York Times reporter Peter Passell notes that high costs alone need not 
rule out action if the alternative is catastrophe.49 

Funding Bargains on Global Warming 

In light of these figures, marshaling sufficient investment for bargains on 
global warming will require new initiatives. In 1990, the World Bank 
established a Global Environmental Facility in cooperation with UNDP and 
UNEP. This is an encouraging start, especially if the facility reaches the level 
of $1 billion annually that some of its supporters have proposed. It could serve 
to finance some of the more pressing immediate needs, but it would not begin 
to satisfy the requirements of the wide range of potential bargains discussed 
earlier, nor of the conventions and protocols now being negotiated. Nor is it 
intended to do so.50 

As noted earlier, governments meeting in London in June 1990 to amend 
the Montreal Protocol on the Ozone Layer agreed to establish a fund to assist 
developing countries finance the incremental costs of phasing into substitutes 
for CFCs. The fund can draw on $160 million now and $250 million when 
China and India adhere to the protocol.51 

Funds to finance monitoring, research, and major development projects in 
developing countries, including the transfer of technologies, will be an 
essential component of all future conventions. This is particularly true of the 
conventions on climate change as well as the conventions on biodiversity and 
forestry, on which negotiations have been launched.52 Indeed, as can be seen 
from the studies discussed above, the requirements for funding projects and 
technology transfer under these conventions will be substantially higher and 
will extend over much longer periods of time than the requirements under the 
Montreal Protocol. 

In anticipation of these requirements, a number of special funds have already 
been proposed. In June 1988 for example, the Toronto Conference suggested 
the creation of a World Atmosphere Fund to be financed by a levy on the 
fossil fuel consumption of industrialized countries, with the proceeds 
channeled to developing countries to help them limit and adapt to the 
consequences of global warming. 

A number of other conferences have endorsed this idea with variations.53 In 
September 1989 then Prime Minister Rajiv Gandhi of India 
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proposed a Planet Protection Fund to be administered by the United Nations 
and used to underwrite the development of environmental technologies for 
participating nations. In submitting it to the Commonwealth prime ministers 
meeting in Kuala Lumpur, he suggested that the fund should be about $15 
billion, raised through a levy on the GNP of all participating members. His 
initiative failed largely because of the opposition of then Prime Minister 
Margaret Thatcher of the United Kingdom. In Houston in July 1990, the 
Group of Seven debated another proposal. Chancellor Helmut Kohl of 
Germany called for the establishment of a fund of $2.5 billion to combat global 
warming. The United States stood alone in opposing this initiative and it 
failed.54 With six of the G7 now prepared to support such a fund, however, the 
proposal will undoubtedly resurface in various forms during the negotiations 
on a climate convention and in the preparations for the June 1992 Earth 
Summit in Brazil. 

Various means of financing the funds have also been proposed. Most would 
rely on national contributions based on a fixed percentage of the contributor's 
GNP. Some, such as the World Atmosphere Fund proposed in Toronto, would 
be financed through a "climate protection tax" related to the carbon content of 
fuels. Others, funding a wider range of activities, would be financed through 
levies on a mix of pollutants. A tax of 0.5 percent on the value of international 
trade has been suggested, which would yield about $7 billion annually. Egypt 
has proposed a levy of 1 percent on international passenger and freight 
transport, which would provide approximately $250 million per year, with a 
growth of 10 to 15 percent per annum. Other proposals would place a small 
levy on the commercial value of ocean fish catches, toxic incineration at sea, 
and river-borne wastes. As mentioned in chapter 2, however, it is a tax on 
carbon, sulphur, nitrous oxides, and other air pollutants that seems to be 
attracting the most attention at the moment. 

A 1989 study of conservation financing options, led by the World 
Resources Institute (WRI) on behalf of UNDP and other sponsors, assessed 
present financing programs and the scope for improving them, as well as a 
number of new initiatives.55 It recommended an "international environmental 
facility" to generate well-designed conservation programs by arranging 
preinvestment funding and helping to arrange cofinancing, including 
guarantees, for overall project packages from a variety of existing sources. It 
would be a joint venture of existing multilateral and bilateral agencies, 
including the development banks, 
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and would have a target of $3 billion in projects (bargains) for the first five 
years. The WRI study also recommended a pilot investment program for 
sustainable resource use, called "Ecovest." This new entity would bring the 
private sector into potential bargains by providing intermediation services 
similar to those provided by an investment bank, but for conservation 
financing. It would "gather long-term capital, spread risks, arrange access to 
technology, and improve incentives for investments in such activities as 
wildlife utilization, sustainable forest management, the development of forest 
products other than timber, sustainable marine aquaculture, and so on."56 A 
reasonable target for Ecovest might be $25 to $75 million, which the WRI 
study felt could be invested effectively over three to five years. 

In 1988 vice presidents of the Royal Bank of Canada and a Montreal 
investment firm called for new forms of financing through the private 
sector.57 They made a number of suggestions for study: "environmental mutual 
funds," which would include selected companies that represent 
environmentally progressive and sound investments; "tax-free environmental 
bonds" to raise money for investments to protect, restore, and enhance 
environmental capital; "environmental flow-through shares" to provide 
incentives for individuals to invest in companies that exceed environmental 
standards; "environmental venture-capital funds," with tax incentives to 
enhance investment in environmentally attractive technologies; and an 
"emergency environmental fund," financed through a one-time levy on 
corporate profits to clean up old environmental messes. 

Another idea being discussed would involve offsetting increases in fossil 
fuel burning with increased forest cover, which acts as a carbon sink while 
growing. Major fossil fuel consumers, like power utilities, may wish to 
consider supporting afforestation projects to offset the increased carbon load 
they would place on the atmosphere. Adding an "afforestation surcharge" to 
the price of electricity, steel, aluminum, or automobiles would internalize a 
part of the environmental costs of global warming. In the United States, 
Applied Energy Services, a utility building a new coal-fired power plant, 
contributed $2 million to a $14 million afforestation project in Guatemala to 
plant 52 million trees that will sequester the same amount of carbon as the 
new plant will emit over its entire life. Similar initiatives are being considered 
in both Japan and Europe. 

The need to secure foreign currency to finance debt has exacerbated 
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resource degradation in many developing countries and policy-makers are 
now searching for innovative approaches that can link debt reduction with 
investments to preserve or increase a nation's basic stocks of ecological 
capital. Debt-for-nature swaps constitute a new conservation financing 
instrument suitable for certain types of bargains. While each must be 
instituted as a separate transaction for a specific activity (e.g., a reforestation 
project, a national park acquisition or development), they all take advantage of 
the spread between the market value of government bonds and their face value 
in local currency to provide much needed revenue for local activities. For 
example, the Swedish International Development Agency, in exchange for an 
expenditure of about $4 million to purchase Costa Rican debt, provided the 
government of Costa Rica with more than $20 million in local currency used 
to create the Guanacaste National Park. A number of deals have been 
negotiated involving Bolivia, Costa Rica, Ecuador, and the Philippines. The 
total amount swapped has been small (about $100 million) in relation to the 
developing world's debt burden (about $1.3 trillion), but the WRI study 
mentioned above encourages aid agencies to increase funding available for 
purchasing discounted debt to support more and larger debt-for-nature 
schemes.58 

Some measures would not require governments to raise revenue directly. 
Several proposals have been made, for example, to issue internationally 
tradable permits to emit greenhouse gases and to auction off some or all of the 
first issue.59 In 1989, Michael Grubb, of the Royal Institute of International 
Affairs in London, suggested that an international regime be created within 
which shares or permits to emit carbon would be granted to national 
governments and could be marketed freely between them.60 In accordance with 
this plan, governments would negotiate a target global level of carbon 
emissions reflecting the capacity of the atmosphere and the dangers of global 
warming. Initially, permits would be granted to nations according to a per 
capita formula based on their population. (If only adults were counted, this 
would not be an incentive for population growth.) Nations that exceeded their 
quota would incur fiscal penalties. If quotas were large enough and enforce-
able, the industrialized countries, with generally larger carbon emissions per 
capita, would be induced to lease part of the quotas of developing countries and 
the scheme would thus result in a transfer of wealth from richer to the poorer 
countries. To avoid hoarding by the rich countries, permits would be leased 
and could even be reissued periodically ac- 
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cording to the initial allocation system. In a free market, with a cap on total 
emissions, the marginal cost of a carbon emission right could become very 
high and thus provide an incentive for energy efficiency measures. The 
"currency" of trading could be restricted to development projects related to 
reducing carbon emissions. 

While some of the above options are attractive, the simplest solution for 
politicians in the Western nations is undoubtedly to channel a fixed percentage 
of national income into a fund. The government of Norway has proposed that 
industrial nations pledge 0.1 percent of their GNP toward the promotion of 
greenhouse bargains with developing countries, and has offered to do so 
conditional on a majority of OECD countries following suit. The Netherlands' 
budget for fiscal year 1989 included provision for an annual contribution of 
250 million guilders for similar purposes. This politically easy solution may 
only be acceptable, however, if both parties agree that the money be spent to 
improve sustainability, combining economic development with environmental 
protection. A number of Third World countries have expressed concern about 
this fearing that tests of sustainability could become a new form of 
"conditionally." They have also stipulated that any funds for environmental 
protection should be additional to the funding for development that they 
would have otherwise received. This question of "additionality" is difficult for 
want of a base figure and any reasonable method of accounting. Developing 
countries tend to start counting funds as "additional" when the total exceeds 
the official development assistance (ODA) target of 0.7 percent of GNP 
established by a United Nations resolution.61 Most countries still fall far short 
of the 0.7 percent. In fact, on average, Western countries achieve only about 
half that target.62 The political basis for North-South bargains would become 
very weak indeed if Western nations tried to rechannel part of the current ODA 
flows in a West-East direction, as was proposed by a number of countries 
following the collapse of the Berlin Wall. 

A choice of options is not easy. A carbon tax on fossil fuels and/or a levy 
on a mix of pollutants are clearly favored from an environmental policy point 
of view, and a number of nations are considering them. To the extent that 
such taxes increase macroeconomic efficiency and international 
competitiveness, their unilateral imposition can be justified. In Canada, the 
recently launched debate on a carbon tax, and environmental taxes generally, 
has already generated fears that these levies could affect the nation's 
competitive position in the evolving 
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North American common market. While the question has been raised in the 
United States, it seems evident that a carbon levy, or any other kind of 
pollution levy, must fail the "read my lips" test of U.S. tax policy, although 
that test now seems to be evolving. In spite of the policy advantages of 
carbon taxes, applying them internationally will be difficult because of the 
number of activities affected, the problems of exchange-rate manipulation, 
and the necessity of gaining worldwide political acceptance. 

Systems of tradable permits avoid many of the political problems 
associated with imposing taxes or arbitrary constraints on a voting population. 
They also capture the benefits of decentralized, market-based decisions, 
tending in the direction of least-cost solutions. But, even in today's world, they 
run into a number of ideological barriers. Barring some breakthrough, many 
governments will be driven in the direction of using a fixed percentage of 
GNP. The record proves that this is a most unreliable source, development 
assistance being the first or second victim of budget cuts during periods of 
restraint. It raises the question of conditionality and additionality. And, being 
far removed from the Polluter Pays Principle adopted by OECD almost 20 
years ago, it provides no pricing pressure to reduce pollution within the 
funding countries. Unfortunately, these very failings make it politically 
attractive and it seems probable that a number of countries will focus on the 
percentage of GNP option. It may be that within blocs like the European 
Communities and the European Free Trade Association, agreement could be 
reached to raise a fixed percentage through a specific levy. Elsewhere, it 
might come out of general tax revenues. 

During the negotiations now underway, Western nations and their Southern 
and Eastern counterparts will be searching for measures that both increase 
macroeconomic efficiency and reduce GHG emissions. In other words, they 
will be looking for opportunities to maximize the environmental yield per 
dollar spent or, conversely, to minimize the overall cost to society of 
stabilizing GHG concentrations in the atmosphere. Some estimates suggest 
that a multilateral "clearinghouse mechanism" could increase the effectiveness 
of any funds established by approximately 30 percent.63 To illustrate this, 
consider a bargain between three countries: A,B, and C. If the cost per unit of 
carbon that is conserved in country A is 20 whereas in country B it is 10, A 
can pay B 15 to take action, and both have a financial advantage of 5. 
However, if the clearinghouse can locate a country C with a cost of 6, 
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the benefit to A and C goes up to 7, and even B should even pay C to induce 
action. Before such a mechanism could become operational, countries would 
have to agree on reduction targets and the financial contribution expected of 
each them. 

National Bargains and Unilateral Action 

Many governments tend to reject the notion of small bargains involving just a 
few countries, and of unilateral national action. They advance various 
arguments to support this position: uncertainty; the fact that no one nation, 
even a large one, can solve the problem acting on its own; and the fact that 
unilateral action may encourage "free riders" and may jeopardize a country's 
international competitive position. Most of all, they seek the comfort of an 
international agreement in which the political misery will at least be abated, if 
not shared equally. 

Scientific uncertainty, of course, is endemic. Environmental issues, like 
most other issues—the economy, trade questions, foreign policy, military 
action—seldom come wrapped in certainty. But that, in itself, is not a reason 
for inaction. Given the potentially catastrophic consequences of ozone 
depletion, global warming, species loss, and other syndromes, the cost of 
insurance against them is not large. The uncertainties surrounding military 
security are much greater and nations spend colossal sums to buy insurance in 
the form of armed forces, materiel, and highly unpredictable technologies. 
Environmental insurance is especially cheap when you consider that the most 
cost-effective measures against global warming are also the most cost-
effective ways to deal with acid rain, deforestation, and other issues of more 
immediate concern. Moreover, up to a certain point, many of these same 
measures are sound investments in their own right, cutting energy bills and in-
creasing a nation's macroeconomic efficiency and international com-
petitiveness. If accompanied by a reduction in subsidies to the fossil fuel 
industry, the measures could also provide a level playing field for other, more 
benign energy sources and reduce a heavy burden on the national budget. 
Even if climate change turns out to be less severe than now feared, the 
insurance will pay for itself. And we have to consider the possibility that 
climate change will be much worse than the models predict. Remember the 
ozone hole. 

The free-rider problem is a more serious obstacle to small bargains 
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and unilateral national action, but it too may be surmountable. The key might 
be found in the Ministerial Declaration that came out of the Second World 
Climate Conference. As noted earlier, it welcomed the decisions by the nations 
of Europe, Japan, Canada, Australia, and New Zealand to stabilize emissions 
of CO2 and other GHG emissions not controlled by the Montreal Protocol at 
around 1990 levels by the year 2000.64 By agreement among themselves, these 
countries could probably eliminate the free-rider problem and open the door to 
less-than-global-scale bargains and national action. How? Simply by agreeing 
that they will not adhere to a global convention, once it is negotiated, unless 
that convention contains a clause recognizing the reductions in CO2 emissions 
that national and regional actions achieve between a base year (say 1990) and 
the date on which the convention comes into force. Since this group of 
nations includes a number of large countries, it would have the political 
weight to make its agreement stick. 

Although there are serious flaws in the arguments against unilateral action, 
the political forces that feed on them are real and no government can ignore 
them. Societal resistance must be expected to increase sharply as the costs of 
action go up and proposed policy changes have more drastic impacts on 
everyday life. Politicians will have to make "bargains" between electorates 
who want action and interest groups that resist it. This will not be easy. Not all 
socially and economically advantageous measures are adopted by 
governments. Not all gains for society will benefit every potential blocking 
coalition. Major energy-savings programs, for example, will affect powerful 
and politically sensitive factions in transportation, utilities, and processing 
industries. Similarly, a removal of the subsidies that promote deforestation 
could provoke the forest industry and union members who benefit from them. 

Political bargains on the environment could become increasingly difficult 
and, judging from the growing debate in the United States, Canada, Japan, 
Australia, and parts of Europe, political leaders anticipate this and fear it.65 
The fall of the Netherlands' government in 1988 due to a series of proposed 
environmental initiatives, including the removal of a transportation subsidy, 
did not go unnoticed. History shows that, to succeed major policy initiatives in 
any field must be linked to measures to compensate losers and gather sufficient 
coalitions of political support. This is doubly true of measures to encourage 
more sustainable forms of development, since they often challenge deeply 
rooted codes of political behaviour. Take environmental taxes, for example. 
Even 
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though they can be introduced in ways that do not increase the overall tax 
burden, as discussed in chapter 2, citizens may well be suspicious of a 
government's intentions. The political barriers may be surmountable if it can be 
made clear that the total tax burden will not increase, that lower-income groups 
will not suffer, that incomes and employment are not threatened, and that the 
new environmental focus of taxation serves a compelling social need. 

Some countries have been more successful in this than others. In committing 
themselves to major reductions in CO2 emissions, the nations of Western 
Europe and Japan clearly expect to succeed in securing effective bargains with 
competing national interests. Sweden, Finland, and other European countries 
are moving unilaterally to impose carbon taxes to limit fossil fuel emissions.66 
Germany is considering doing so where the policies involved can be justified 
for other reasons. The German government has also recognized that 
technologies developed now to combat global warming and acid rain could 
have an enormous market potential when other countries decide to act. 

Global warming is not the first global environmental issue to come to the 
top of the political agenda, nor will it be the last. Consequently, it is 
important to develop fully the concept of bargains, and the funding 
arrangements to facilitate them. The long-term goal is an arrangement to 
promote environmental sustainability on a global scale and on a broad range of 
issues—forests, soils, species and ecosystems, atmospheric issues, ocean 
issues, hazardous materials, and fresh water. This will require a number of 
globally comprehensive conventions and protocols. They could be a long time 
coming and, in the meantime, it is important not to let the best be the enemy 
of the good. Rather, one must be opportunistic and actively promote deals 
with a wide range of actors, bilaterally and regionally as well as globally. The 
aggressive pursuit of smaller deals would build trust. They would also offer 
the opportunity to move around potential blocking coalitions that could 
obstruct more comprehensive deals; they would generate information on what 
works and what doesn't work; and they could take advantage of the progressive 
changes in environmental political values. A Grand Global Bargain could be 
the sum of 1,000 small bargains. 



5 

Challenges and Prospects for a 
Sustainable Future 

In June 1992 world leaders will assemble in Rio de Janeiro for the first Earth 
Summit on environment and development. They face an enormous challenge. 
They must initiate significant reform of the policies and institutions that are 
behind the steady depletion of our basic ecological capital, the accelerating 
degradation of the environment, and the growing threats to essential life-
support systems. They must commence a process of basic change in the way 
we conduct domestic and international economic relations and in the way we 
make decisions in government, industry, and the home. They must begin to 
reshape our international institutions for an age of total interdependence. 

If world leaders in June 1992 can start the necessary transition to more 
sustainable forms of development, the next two decades could see a gradual 
improvement in our capacity to manage interlocked economic and ecological 
interdependence. Instead of a future of progressive ecological collapse, 
economic decline, social strife, and conflict, they could set the stage for a 
secure and sustainable future for a majority of nations and peoples, with a 
steady improvement in the human prospect. The U.N. General Assembly has 
wisely invited heads of state or government to the Rio conference, giving the 
conference a unique capacity to make the fundamental decisions required and 
to set new directions for our common future. 

The process of preparing for the Earth Summit is well under way. The 
Preparatory Committee is served by a dynamic secretary general, 
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Maurice Strong, and is open to all members of the United Nations. It is 
anticipated that the heads of state will be asked to deal with four key items. 
First, they will be asked to adopt an "Earth Charter" setting out broad 
directions for development and embodying new principles to govern 
relationships between governments, peoples, and the planet in the twenty-first 
century.1 Second, they will be asked to adopt an agenda for action—"Agenda 
21." As presently conceived, it will set out an internationally agreed-upon 
work program, including targets of national and international performance for 
each of the critical issues as discussed in chapters 1-4. The agenda will include 
the estimated costs of achieving those targets, and ways and means to provide 
the necessary financial resources. It will also contain an operational 
commitment to transfer the needed technologies to developing countries. 
Most importantly, it will designate the national and international agencies that 
will bear responsibility for the first phase of implementation, tentatively set 
for the last seven years of this century. Third, the summit will be asked to 
review the negotiations underway on several conventions, in particular those 
to limit global warming, halt net deforestation, and preserve the planet's 
biodiversity. Some participants have expressed hope that these conventions 
will be ready for signature. Fourth, the summit must initiate significant reform 
of our international institutions to enable nations to manage global 
interdependence and to implement Agenda 21 as well as the conventions. 

This is a very tall order under the best of conditions, and conditions are far 
from the best. World opinion clearly wants the summit to succeed. A U.N. 
poll in 1990 found that public awareness and concern about the environment 
were at the highest levels ever recorded in the South as well as the North. 
This public pressure was obviously behind the decisions by Western 
European and some other governments to move ahead on a number of issues, 
including forestry and global warming, as discussed in chapter 4. But it had 
very little effect on some other key governments. There is scant evidence to 
suggest that these governments, led by the White House, have changed their 
historical resistance to any performance targets, or to the realities of 
technological transfer, or to any significant commitments on financing. They 
are not yet convinced that the policy changes required to reduce atmospheric 
concentrations of carbon dioxide or to conserve biological diversity or to 
transfer environmentally and economically competitive technologies to 
developing countries will be to their short-term commercial or po- 
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litical advantage. And they appear unwilling, if not unable, to think beyond 
the short term. 

While public pressure has not yet forced some key Western governments to 
act, increasing awareness of threats to the environment has provided 
developing countries with leverage that they didn't have before. As discussed 
in chapter 3, they can trade their participation in new international 
environmental arrangements against Western agreement to address the related 
issues that concern them most—better trade access to Western markets, debt 
reduction, technology transfer, and additional aid and investment, including 
special funds to cover the net cost of their participation. This tactic proved 
quite successful in the negotiations to strengthen the Montreal Protocol on the 
ozone layer, and the prospects are that it will be used in the negotiations on the 
new conventions on forestry, conservation of species, and global warming. 
While this may be a sound and necessary tactic for developing countries faced 
with the intransigence of some key governments, its use could prolong the 
negotiations on certain issues. 

A Herculean effort would be required to ensure a successful summit without 
the compelling distractions of conflict in the Middle East and political and 
economic instability in Central and Eastern Europe, including the Soviet 
Union. With them, the task seems formidable in the extreme. In early 1989, 
the world was celebrating the end of the cold war and looking forward to a 
"peace dividend," with military spending channeled into international 
development, the protection of the environment, and the building of a durable 
peace. In early 1990, this bonus was absorbed by a major conflict in the Persian 
Gulf and fear of possibly explosive change in the Soviet Union. The public's 
attention has been diverted by these events, and other equally compelling 
distractions could of course appear at any time. 

It is hard to predict the impact of developments in the Gulf and the Soviet 
Union on basic concerns about the destruction of the environment. 
Experience since the late 1960s suggests that they may not be serious or of 
long duration. The 1970s and 1980s saw a steady rise in the underlying trend 
of environmental awareness and concern despite stagflation, recession, and 
smaller wars. Growing political and economic instability has brought a 
temporary halt to the ecological reconstruction of Eastern Europe and the 
Soviet Union but, in the longer run, this can only serve to raise concerns about 
the health, social, and economic consequences of continued ecological 
decline. The Gulf conflict 
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has seen environmental destruction used as a weapon of war, and this could 
heighten the growing conviction that environmental risks pose the greatest 
threat to our common security. These and other events could well reinforce the 
pressure on leaders to make the Earth Summit a success. 

It is easy to understand why the United Nations decided to hold a conference 
on the critical issues of environment and development in 1992. At no time in 
history has the world community faced as many important decisions as it does 
today. Whether these decisions are taken deliberately or by default, they could 
determine the fate of humankind. The prospects of these decisions being taken 
deliberately and positively are obviously better if they are preceded by a 
conference to build awareness and marshal the necessary political resources. 
This is perhaps even more true in 1991 than it was in 1988 when the General 
Assembly made its decision to hold an Earth Summit. 

Great opportunities exist for a range of bargains to reduce the mounting 
threats to the environment and economic development, and to peace and 
security, as we have seen in chapters 1-4. Great obstacles also exist, and the 
instability in the Soviet Union and Eastern Europe and conflict in the Gulf 
simply add to these obstacles. "The earth is one but the world is not,"2 and it 
is the world as it is that must confront these issues. We begin this final chapter 
with a discussion of the conventions that are being negotiated in preparation 
for the Earth Summit. We consider a number of options and, in the process, 
we again raise the question of whether significant bargains to address global 
issues should wait for the successful conclusion of global conventions, or 
whether a more opportunistic approach should be adopted, encouraging 
bargains at all levels and running with those that can be implemented now. 
We then consider the major tasks involved in negotiating and implementing 
many small bargains or a few comprehensive international conventions. We 
also explore the adequacy of existing institutions and the need for reform. We 
conclude with a look ahead. 

International Conventions on Global Change: The Options 

Three major international conventions are currently being negotiated— a 
world climate convention, a world forestry convention, and a convention to 
conserve biodiversity. In each case, the objective is to have 
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"something" ready to sign at the Earth Summit in June 1992. The occasion 
could be an unparalleled global photo opportunity, hard for any president or 
prime minister to resist. Unless great restraint is shown, however, the form and 
content of the conventions presented to the heads of state could be determined 
by the pressure to create the photo opportunity rather than the issues 
themselves. 

The diplomatic effort to launch a convention on climate change was given a 
major push at the June 1988 Toronto Conference on the Changing 
Atmosphere. Several models were explored and, for a short while after the 
conference, those wanting to negotiate an "umbrella" convention appeared to 
have the upper hand. In February 1989 the government of Canada convened a 
meeting in Ottawa to consider such a convention. It was called a "law of the 
atmosphere" and was designed to embrace air pollution, acid rain, ozone 
depletion, and global warming.3 The term, of course, conjured up the famous 
Law of the Sea, which established the 200 mile economic zone and thereby 
put an additional 35 percent of the ocean's surface under national control for 
the management of natural resources; it also provided an international 
framework for the management of the resources of the seabed beyond national 
jurisdiction. While some experts felt that the Law of the Sea was an 
appropriate model for the atmosphere, most disagreed. They felt that the 
issues involved in the atmosphere were very different from those involved in 
the seas. Moreover, the current levels of use of the atmosphere are much 
higher than the oceans, they involve everybody directly, and vested interests 
such as the energy, utility, and transportation industries are much stronger 
than those involved with fisheries and exploring the seabed. As a result, the 
dissenters argued, the negotiations on a law of the atmosphere could be even 
more complex and time-consuming than those associated with the Law of the 
Sea. This was a dismal prospect, since the Law of the Sea took over 15 years 
to negotiate. Even though finally deposited for signature in December 1982 it 
still has not come into force, although many experts assert that large sections 
of it now have the force of recognized law. The Law of the Sea model was 
dropped following the Ottawa meeting, at least for the time being. 

The dominant model today is the framework convention. It has been used on 
many occasions—long-range transport of air pollution, regional seas, ozone 
depletion—and is now being considered for the conventions on climate 
change, forestry, and biodiversity. There are two broad 
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options for a framework convention. This first is an "empty" framework, 
which we will call Mark I. The second is a "substantive" framework, which we 
will call Mark II.4 

A Mark I framework convention would be limited to a few noncon-tentious 
provisions. It might be limited, for example, to some basic definitions, some 
general principles concerning the responsibilities and rights of states, and 
some declarations of good intention concerning measures to prevent, reduce, 
or control climate change. If it were daring, it might also include certain 
obligations to cooperate in consultations and in monitoring, research, the 
development and transfer of technology, and the transmission and exchange 
of information. It could also provide for a broad coordinating structure and, 
probably, a secretariat. But it would include no targets and, hence, have no 
need for agreement on measures to achieve them. 

The experience with the 1985 Vienna Convention on the Protection of the 
Ozone Layer is often advanced to support the "empty" framework convention 
approach. It made provision for subsequent protocols that might involve 
specific targets, and this did in fact happen in the Montreal Protocol only two 
years later—a remarkably short period of time.5 But the experience with the 
1979 ECE Convention on Long-Range Transport of Air Pollution was quite 
different. In spite of the evidence of enormous economic damage from 
acidification, industrialized countries have only in the last few years begun to 
arrive at agreements on reduction targets and policy measures and schedules to 
reach those targets. It is perhaps needless to add that climate change is an 
infinitely more complex issue than either the ozone layer or acidification of 
the environment. 

The most important role of an "empty" Mark I framework convention is, as 
its name implies, to provide a framework for later protocols on the hard 
issues, protocols that could contain specific targets and measures to achieve 
them. Given the complexity and contentiousness of these issues, some feel 
that an empty framework may be all that is possible within the foreseeable 
future. And, they argue, even a symbolic agreement may put in place new 
constituencies such as an international research project or a secretariat working 
on the issues, and may build momentum for a more substantive agreement in 
the future. 

Others are more skeptical. The fact is that empty framework conventions 
are politically very attractive. First, they are easy to negotiate. After all, they 
are little more than a wish list. Signing an empty framework convention is like 
an author signing a contract with a publisher 
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on the basis of a table of contents and a statement of good intentions to have 
the text written (perhaps by somebody else) at some later date. Second, they 
allow national leaders to gain enormous political credit at no political cost. 
This is important in 1992. A number of leaders will face national elections 
just before or shortly after the Brazil conference and, if the environment 
continues to ride high in the polls in their countries, their record on 
environment could be a major issue. The signing ceremonies, with Rio as a 
backdrop, will provide a wonderful set of photo opportunities and would 
enable leaders to return home having appeared to make good on their 
environmental pretensions. 

The great danger with a Mark I framework convention is that it will deceive 
the public into believing that some significant progress has been achieved. The 
public doesn't know the difference between an "empty" convention and a 
"substantive" one. It could easily be deceived into believing that something 
significant had been done. The heat would be off governments to act before 
any meaningful agreement is reached on concrete measures: goals, staged 
targets to achieve those goals, new money and strong policy interventions to 
achieve the targets, and effective systems of monitoring and enforcement. 
With public pressure relieved, any further agreement would be unlikely. The 
most striking example of this was the partial nuclear test-ban treaty signed by 
the United States, the Soviet Union, and the United Kingdom in August 1963, 
which effectively defused political momentum for a comprehensive ban. 

An alternative, which the authors would support, is to take the time needed 
to negotiate a "substantive" framework convention—Mark II. A Mark II 
convention would contain a clear commitment to the goal of stabilizing GHG 
concentrations in the atmosphere and a set of phased targets to achieve that 
goal. The protocols, to be negotiated in parallel with the convention, would 
pick the agreed-upon targets and set out the designated means to achieve them, 
including any new financial arrangements.6 A Mark II convention would also 
lay out the foundations for a simple but effective mechanism to provide 
leadership, overall political direction, and broad coordination of the work to be 
done. At a minimum, a Mark II convention should not be signed unless and 
until at least a protocol on energy emissions and one on forestry can be signed, 
along with measures for financing. Later protocols could provide for appro-
priate measures concerning the hitherto uncharted territory of methane and 
nitrous-oxide emissions. 
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Can a Mark II framework convention for climate change, forestry, and 
biodiversity be negotiated in time for the June 1992 Earth Summit in Rio? It 
all depends on the will and actions of world leaders, driven as they are by 
events and public opinion. At the moment, however, it seems very unlikely. If 
negotiations through 1992 do not produce a substantive, Mark II framework 
convention with goals, targets, and a few key action protocols that can be 
signed at the same time, it would be better in our view to opt for no convention 
than to settle for an empty Mark I framework. A political "success" purchased 
at the price of an empty framework would reduce pressure for real action, 
perhaps for years to come. The chastening experience of a political "failure," 
on the other hand, could sharpen the pressure and maintain the momentum of 
the negotiations until real success is achieved. The worst thing that the Earth 
Summit could do is to let governments "off the hook." Rather, it should 
increase societal pressure on governments and "make them sweat it out" until 
such pressure has been translated into a political decision to act. Failing a 
Mark II convention, the Earth Summit could become an occasion for a serious 
debate on the hard issues, providing leadership and direction to the ongoing 
negotiating process. 

Seizing Opportunities Mow 

The crucial question at this stage is whether significant bargains to address 
global issues need to await the successful completion of negotiations on a 
series of global conventions, or whether it might not be wiser to adopt a more 
opportunistic approach, encouraging actions at all levels and going with those 
that can be undertaken now: unilateral actions; bilateral actions; regional 
actions—actions supported by small groups of like-minded nations or by 
entire regions. Even though it may seem messy and theoretically less efficient, 
this pluralistic "let a thousand flowers bloom" approach offers the major 
benefit of having a realistic chance of some early successes. It would enable 
us to move in smaller steps with smaller institutions, to move more efficiently 
and effectively, and to get results more quickly. It would also provide us with 
an invaluable learning experience. It would teach us the dos and the don'ts of, 
for instance, large-scale afforestation projects, and would be a source of 
experience and credibility for other countries. It would develop markets and 
new knowledge and technology. It would also set 
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examples and exert pressure on potential "free riders," thus furthering the 
process of international policy development. Above all, it would help nations 
gain understanding about shaping global bargains that answer the needs of all 
sides and that link issues of environment with those of development, trade, 
economic policy, and security. 

The overriding goal is to promote environmental and economic sus-
tainability on a global scale and on a broad range of issues: forests, soils, 
species, chemicals, the atmosphere, oceans, and fresh water. This eventually 
will require a number of globally comprehensive conventions and protocols. 
But they could be a long time coming and, in the meantime, it is important not 
to let the best be the enemy of the good. In this divided world, with its 
skewed power structure, it is often wiser to be opportunistic and actively 
promote deals that can be concluded now with a wide range of actors, 
bilaterally and regionally as well as globally. 

Institutional development and reform is a gradual evolutionary process. 
Rather than going for a home run in the form of a series of Grand Global 
Bargains, we should aim for a run of singles—building on the current 
institutions and modifying their charters and their operations as we learn from 
our experiences. The key to action and to winning is to get on base and to 
play the game as it develops. The aggressive pursuit of a series of smaller 
bargains would build trust. This course would also offer the opportunity to 
move around potential blocking coalitions that could obstruct more 
comprehensive deals; it would generate information on what works and what 
doesn't work; and it could take advantage of the progressive changes in 
environmental values and domestic political pressure. A Grand Global 
Bargain could be the sum of 1,000 small bargains. 

Institutions for Small Bargains 

New or expanded tasks will need to be performed for each bargain negotiated. 
They could range from providing the necessary forums for discussions and 
negotiations to marshaling, managing, and distributing the funds committed 
to the bargain. Depending on the nature of the bargain, they could include 
procedures for sharing information, coordinating research and development, 
facilitating negotiations on the transfer of specific technologies needed to 
implement the bargain, and 
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monitoring implementation, enforcement, and compliance. They could also 
include coordinating efforts by other international agencies party to the 
bargain, including those responsible for aid, trade, and security. Figure 5.1 
provides an indicative list of some key tasks that will need to be performed, 
linking them to the policy life cycle discussed earlier (see Figures 3.2 and 
3.3). As we proceed from the recognition phase of a problem to the policy 
formulation, implementation, and control phases, the tasks (and the 
institutional support needed) shift from research and monitoring to raising 
and allocating funds and to pressuring "free riders" to join the club and pay 
their dues. Marshaling know-how, in the form of people, documentation, 
and technology, will also be a vital task in many bargains, and this will 
require substantially increased funding for scientific research, especially in 
the Third World. In an ideal world, potential partners in a bargain would 
agree about what needed to be done before naming the institution or 
institutions to do it. In real life, these matters are usually considered 
together. In fact, 

FIGURE 5.1 Some essential tasks
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the opportunity to expand institutional turf (and improve competitive position) 
can be a powerful motivating force behind a potential bargain. Governments, 
as a rule, will and should rely on existing organizations, including networks 
and "switchboard" or "clearinghouse" mechanisms. New agencies, including 
new supercoordinating mechanisms, may be needed at some stage but should 
be considered only after other options have been exhausted. 

Fortunately, few small bargains should have to await the development of 
new institutions. A rich variety of centers exist, inside and outside of 
government, that can initiate, strike, and "guarantee" bargains. In addition to 
governmental and intergovernmental agencies, they include private 
foundations and institutes of science, engineering, and public policy. Small 
bargains involving just a few countries can be negotiated through existing 
national and bilateral institutions, often perhaps by foreign-aid and 
environment ministries supported by science, industry, trade, export-credit, 
and other institutions. A range of organizations also exists that can facilitate 
larger bargains at the regional level. The West is particularly well-served by 
organizations like the OECD and the International Energy Agency, as is 
Europe by the Commission of the European Communities (CEC). The U.N. 
Economic Commission for Europe (ECE) has played a significant role in 
bridging East and West on a range of issues, including environmental 
protection and resource management, as has the International Institute for 
Applied Systems Analysis (IIASA). The South is not nearly as well-served by 
effective regional bodies but a number are beginning to evolve, such as the 
Southern Africa Development Coordination Conference (SADCC), the 
Organization of American States, the Caribbean Community (CARICOM), 
the South Asian Association for Regional Cooperation (SAARC), and the 
Association of South East Asian Nations (ASEAN). The regional development 
banks must also be mentioned here. Some of them, most recently the Inter-
American Development Bank (IADB), but also the Asian and African 
Development Banks, have begun to adopt proactive stances on issues of 
global change. 

At the global level, bargains can be facilitated by an increasingly developed 
family of United Nations organizations. Prominent among these are the 
United Nations Environment Program (UNEP), the World Meteorological 
Organization (WMO), the World Health Organization (WHO), the Food and 
Agriculture Organization (FAO), and the United Nations Educational, 
Scientific and Cultural Organization (UNESCO). 
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Organizations such as the United Nations Conference for Trade and 
Development and the General Agreement on Tariffs and Trade will have 
increasingly important roles to play. Just to mention their names is to suggest 
a number of priority areas in which bargains are urgently needed. An 
increasingly important role in the areas of funding, investment finance, and 
policy reform must be played by the United Nations Development Program, 
the World Bank, and the International Monetary Fund (IMF). 

Outside of the "official" system, we find a large number of organizations, 
some with an enviable track record on environmental issues. They include 
many national, regional, and international scientific academies and bodies such 
as the International Council of Scientific Unions, and national and international 
nongovernmental organizations such as the International Union for the 
Conservation of Nature (IUCN). And then there are the philanthropic 
institutions—exemplified by the great private foundations—and the 
universities, which are among the world's most vital engines of democracy, 
pluralism, and change. These groups and hundreds of others play an 
indispensable role in designing and implementing measures to deal with the 
issues of global change. Their capabilities, focused on specific bargains, will 
be even more important in the future. 

Strengthening Institutional Capacity 

Clearly, we do not start empty-handed. An extensive institutional structure 
exists internationally to support the negotiation and implementation of global 
bargains. But, as repeated studies have confirmed, this structure lacks political 
strength, cohesion, depth, and financial capacity. Many of these studies have 
focused on the U.N. system and on ways and means to strengthen it.7 Most 
recently, the U.N. Preparatory Committee has taken up these studies and it is 
expected that a number of recommendations for reform will be brought before 
the Earth Summit in Rio in June 1992. We will not attempt to anticipate their 
recommendations, but will limit ourselves to a few comments about certain 
key agencies with responsibilities for environment, development funding, and 
overall political direction. 

The startling thing about many U.N. agencies concerned with the 
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environment—for example, UNEP and WMO—is that they have been able to 
accomplish so much with so little.8 UNEP led the work on the Vienna 
Convention and the Montreal Protocol on the Ozone Layer, and has been a key 
participant in the search for solutions to critical environmental problems such 
as desertification and marine pollution. Both UNEP and WMO played leading 
roles in support of the work leading up to the Second World Climate 
Conference in November 1990. WMO operates the Global Ozone Observing 
System and it led the major scientific assessments of depletion of the ozone 
layer in cooperation with NASA and UNEP. These high-profile activities, 
however, mask the essential weakness of the organizations. The fact that they 
lack political strength (their "clients" being environmental and meteorological 
agencies that, in most governments, are at the bottom of the political pecking 
order) and that their budgets are derisory in relation to their mandates and the 
huge tasks they have been asked to perform (less than $50 million a year for 
UNEP, and about $23 million for WMO) has taken its toll. As noted, the Plan 
of Action to Combat Desertification (PACD), endorsed with great fanfare at 
two international conferences, is paralyzed for want of the promised 
funding.9 So, in fact, are many other plans and agreements, including the 
much-heralded regional seas agreements on the Mediterranean (i.e., the "Blue 
Plan" signed by all the coastal nations), the Caribbean, and eight other seas 
involving a total of 120 countries. Each one of these regional seas agreements 
included a table of contents for later protocols that were to set out concrete 
action programs and provide the funds needed to implement them. Leaders of 
the day amassed enormous political capital at signing ceremonies, during which 
they bound their successors in office. So far, unfortunately, their successors in 
office have refused to be so bound to make the hard decisions on priorities, 
programs, and funding. 

UNEP plays a central role among the United Nations and other in-
ternational agencies dealing with the environment. Several studies have called 
upon governments to strengthen its political and financial capacity, to provide 
it with a stronger mandate in the area of environmental protection, and to 
extend and enhance its status within the U.N. system.10 Some would prefer 
that it become a specialized agency with a much larger fund at its disposal; 
others that it be strengthened as a part of the central structure of the United 
Nations, with a stronger coordinating and policy role and with development 
funding centralized in the 
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UNDP. So far all recommendations have fallen on barren ground, but there is 
some hope that governments will act on at least some of them at the Rio 
summit. 

Several studies have also called upon governments to strengthen the 
environmental direction, sensitivity, and capacity of the World Bank, the 
IMF, and the regional development banks. The World Bank, the largest single 
source of development lending, is especially important because it exercises 
significant policy leadership on other donors and on developing countries. It 
has been and remains under attack for the lack of environmental sensitivity in 
its lending practices. Since 1987, however, the Bank has made some major 
changes in its structure, staffing, and processes to give environmental 
concerns a higher place in its investment lending decisions. In 1990 it 
established a Global Environmental Facility based on voluntary contributions 
of $1 billion to fund projects in a variety of fields. These changes are 
encouraging, but the experience to date strongly suggests that they will not be 
fully effective unless they are accompanied by a fundamental commitment to 
sustainable development and corresponding changes in the bank's 
institutional culture. With such a commitment, the World Bank could perhaps 
grow into the role of serving as the international clearinghouse. The IMF also 
exerts a major influence on policy and economic practices in developing 
countries, in particular through the conditions it attaches to its reform 
packages. Unlike the development banks, the IMF has shown no signs as yet 
of making the changes necessary to reflect environmental concerns in its 
decisions. 

Reforming Our Great International Institutions 

The massive changes occurring in the relationships between the world of 
nation states and the earth and its biosphere have not been accompanied by 
corresponding changes in our international institutions. The Earth Summit 
must be a driving force for a major reform of our key institutions, from the 
United Nations Security Council to the U.N.'s specialized agencies, and from 
the IMF, the multilateral banks, and GATT to national ministries of foreign 
affairs, finance, and economic planning. The World Commission on 
Environment and Development put forward a large number of 
recommendations for such reform, and new proposals have since been added 
to the list. Some, as noted above, 
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take an incremental approach, building on existing institutions. Other 
recommendations foresee more fundamental change involving some pooling 
of national sovereignty. 

The Hague Declaration of March 1989, for example, calls for a new 
international authority with responsibility to prevent further global warming.11 
It recognizes that this can be done either by establishing a new institution or 
by extending an existing one. But—and this is the most significant element in 
the declaration—it accepts that the institution should be able to make certain 
decisions by means other than consensus. And it anticipates measures to enforce 
compliance, with appeals against such measures being placed before the 
International Court of Justice. More than 30 nations have signed the Hague 
Declaration. Although it is not binding, it should help the Rio Summit break 
out of traditional mindsets in judging other proposals for institutional change, 
something that is clearly needed. There have been few indications that major 
nations are prepared to relinquish any, let alone a substantial, part of their 
sovereignty to an international body. Yet, these same nations have accepted a 
steady encroachment on their sovereignty by the forces of economic 
interdependence. This erosion will accelerate as a result of ecological 
interdependence and its rapid meshing with economic interdependence. In the 
longer term, therefore, conflict between national sovereignty and the authority 
required by international institutions to address critical issues may become 
less intense. 

International legal regimes have also been rapidly outdistanced by the 
accelerating pace and scale of change. New norms for state and interstate 
behavior are urgently needed. At a minimum, the world community requires 
some basic norms for prior notification, consultation, and agreement with 
neighboring states on activities likely to affect them. States must also accept the 
obligation to alert their neighbors in the event of an accident (e.g., Basel, 
Chernobyl, Exxon Valdez), including the obligation to provide compensation 
for any damage done. Similar norms and obligations must gradually evolve for 
protecting the global commons and future generations. The proposed Earth 
Charter will provide the summit with an opportunity to push the international 
system in this direction. 

Proposals for reform of the U.N. system go well beyond UNEP, the 
specialized agencies, and the multilateral development banks.12 Some of the 
most important options being considered concern the system's capacity to 
provide world leadership, overall political direction, and 
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essential coordination on global issues of environment, development, peace, 
and security. It has been proposed, for example, that the Security Council 
should periodically devote a special session to environmental threats to peace 
and security. The Soviet Union has hinted that it might support a new 
Environment Council, equal in authority to the Security Council, but perhaps 
without the right to veto. The Trusteeship Council is coming to the end of its 
mandate and the secretary general of the Earth Summit, Maurice Strong, has 
suggested that this body be transformed into a forum in which the nations of 
the world would exercise their "trusteeship" for the integrity of the planet as a 
whole, including the global commons. The idea of a new "Earth Council," 
another one of these innovative formulations, reflects the quality of 
imagination and the level of ambition that needs to be applied in developing 
new forms of governance to guide the planet through the next turbulent 
decades. 

Questions of sovereignty are fortunately not involved in all proposals for 
useful change. It has been suggested, for example, that UNEP should be given 
the resources necessary to act on behalf of the U.N. secretary general as an 
environmental "secretariat" for the Security Council or a revitalized 
Trusteeship Council. It would undertake the monitoring and provide the 
analyses and assessment reports needed for special sessions of the council to 
deal with environmental threats to global security. Other proposals would 
strengthen UNEP's mandate and resources in the area of environmental 
protection, but they would establish a new, standing U.N. Commission on the 
Environment, or a Special Independent Commission on Environment and 
Sustainable Development to service the Security or Trusteeship Councils 
through the secretary general. 

Still other proposals would underpin these initiatives with a continuing forum 
on environment and development, a political assembly representative of all 
nations to provide leadership, guidance, and support to the U.N. system as a 
whole in its work in these areas. Such a forum might be created within the 
framework of a Mark II convention in order to provide leadership, overall 
political direction, and broad coordination of work under the convention. 
Called, perhaps, a World Environment and Development Forum (WEDF—
Figure 5.2), it would bring together ministers representing the signatories to 
the convention at least once a year to evaluate progress and decide on 
necessary actions. Since any successful global bargain on climate change 
would have to address a range of economic, trade, technology transfer, and 
equity issues, nations 
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may wish to send not only ministers of environment and resources, but also 
senior ministers of economic agencies, development planning departments, or 
even foreign affairs. 

Experience within OECD, the European Communities, and the ECE has 
shown that regular meetings of ministers can be a powerful force in 
consensus building and eventual decision-making. The WEDF would be the 
highest platform for policy development and coordination on issues of 
climate change. As consensus grows, it might develop into an "Earth Council" 
as envisaged at the Hague Conference, with much greater authority to make 
decisions and to enforce regulations. Or it could become a standing 
commission on environment and sustainable development within the U.N. 
framework, as discussed above. 

The WEDF would need to be supported by a small permanent bureau. A 
group of senior officials would be essential to prepare policy recommendations 
for its consideration and to set up channels for the implementation of its 
decisions. UNEP and the WMO might perform these roles. The 
Intergovernmental Panel on Climate Change, which involves senior officials 
from participating governments, could undertake scientific assessments and 
analysis of policy options on a continuing basis. In addition, the WEDF could 
play a major role in strengthening the information, communications, policy 
development, and compliance-monitoring "infrastructure" on global 
warming. This would require: (1) an improved fact base; (2) a program to 
build public awareness about climate change and to educate professionals in 
possible responses; (3) a program to further develop policy tools, including 
those that are necessary for assessment of the costs and benefits of inaction 
and the socioeconomic impacts of response strategies; and (4) significant em-
phasis on monitoring national compliance with greenhouse gas reduction targets 
and other commitments. Given the high stakes involved in global warming, the 
costs for this work would be relatively minor—probably in the order of $50 
million to $100 million per year.13 The establishment of a World Environment 
and Development Forum as a meeting place for world leaders would provide 
a first significant step toward recognizing our global interdependence and the 
interlocking of the world's economy and the earth's ecology. It would provide 
the "let a thousand flowers bloom" approach with a steering mechanism. 

The menu of options can be expected to grow rapidly as we move into the 
negotiations on a climate convention and the preparations for the Earth 
Summit in June 1992. Some options mentioned earlier relating 
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to the national and regional levels could be put into effect rather quickly, 
especially if they took the form of bargains on institutional development and 
training. Others relating to the U.N. system could be put into effect by the 
General Assembly, while still others would require amendments to the U.N. 
Charter. 

The Earth Summit: Rio de Janeiro, June 1992 

The debate has just begun on the policy and institutional changes needed to 
reverse environmental degradation and move toward more sustainable forms of 
development. What happens or fails to happen on the Road to Rio will be 
crucial. The negotiations leading up to Rio will force governments to decide—
and leaders to reveal—the extent to which they are really prepared to go beyond 
rhetoric and make the difficult decisions that are now needed. Western leaders 
must demonstrate enlightened leadership. Only they command the economic 
resources, the technologies, and the political resilience to accommodate 
significant change. Only they can initiate the restructuring of international 
economic and political relations needed to reverse the tragic flow of capital 
from the poorer to the richer countries and ensure that developing countries 
get equitable access to the technologies needed to support sustainable de-
velopment. A breakthrough in these two areas will be the key to the success 
of the Earth Summit. Failure would be an enormous setback to North-South 
relations and would likely cripple prospects for a new global alliance to 
secure the future of our planet. 

Many of the leaders who gather in 2012 to mark the fortieth anniversary of 
the Stockholm Conference and the twentieth of Rio will have been youngsters 
at the time of those events.14 How will they assess what this generation has 
done and not done? How harshly will they judge those who made or avoided 
the crucial decisions during the previous decades? 

Their assessments and judgments will depend on what they see around them. 
Will they find less or more poverty and hunger, less or more environmental 
pollution and degradation, less or more economic and social justice within 
and among nations? Will they have inherited countries still truculently stuck in 
obsolete notions of national sovereignty or countries that have embraced their 
common interests and dedicated themselves to working together to give 
renewed meaning to "We the 
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peoples of the United Nations"? Will they lead countries that have found 
pathways to sustainable development or countries still locked in a downward 
spiral of ecological and economic decline? 

The answers to these questions will be determined largely by what happens 
or fails to happen before and at Rio in June 1992. At best, Rio could serve to 
break the inertia by which national policies and institutions continue to 
reinforce downward trends. It could place the world community on a new 
course toward a sustainable future. If Rio is successful, the year 2012 should 
see population growth under control, the development needed to meet human 
needs and aspirations achieved on a sustainable basis with greater equity 
within and between nations, systems of public and private economic 
incentives in place to promote greater energy and resource efficiency, the 
development of renewables and substitutes for fossil fuels, the development 
of low and nonwaste technologies, full recycling, and cradle-to-grave 
management of all hazardous materials. Emissions of greenhouse gases and 
ozone-depleting substances should have been reduced to safe levels, the plan-
et's biodiversity and genetic resources protected, and net deforestation 
reversed. The Four Horsemen will no doubt continue to thrive but they should 
be walking rather than galloping through a much smaller part of the world 
than they are today. Most of all, 2012 should see a new global partnership 
expressed in a revitalized international system in which an Earth Council, 
perhaps the Security Council with a broader mandate, maintains the 
interlocked environmental and economic security of the planet. 

The Earth Summit will likely be the last chance for the world, in this 
century at least, to seriously address and arrest the accelerating environmental 
threats to economic development, national security, and human survival. It 
will certainly be the last major chance for the present generation of leaders 
and decision-makers to fulfill their basic obligations to their peers, today's 
youth, and future generations. 
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1. Growth, Distribution, and Poverty 

How quickly can a developing country expect to eliminate absolute 
poverty? The answer will vary from country to country, but much can be 
learned from a typical case. 

Consider a nation in which half the population lives below the poverty line, 
and where the distribution of household incomes is as follows: The top one-
fifth of households have 50 percent of total income, the next fifth have 20 
percent, the next fifth 14 percent, the next fifth 9 percent, and the bottom fifth 
just 7 percent. This is a fair representation of the situation in many low-
income developing countries. 

The income of the bottom fifth would have to double (to the initial level of 
the third quintile) to bring the fraction in poverty down from 50 percent to 10 
percent. Consider two cases, one in which 25 percent of the incremental 
income of the richest one-fifth is redistributed equally to the others, and one in 
which there is no redistribution of increases in income. The number of years 
required to double the income of the bottom fifth in the two cases would be: 

• 18 or 24 years, if per capita income grows at 3 percent, 
• 26 or 36 years, if it grows at 2 percent, 
• 51 or 70 years, if it grows only at 1 percent. 

So, with per capita income growing at only 1 percent a year, the time 
required to eliminate absolute poverty would stretch well into the next 
century. If the aim is to ensure that the world is well on its way to 
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sustainable development during the first part of the next century, it is necessary 
to aim at two things: a minimum of 3 percent per capita national income 
growth and vigorous policies to achieve greater equity within developing 
countries. 

SOURCE: World Commission on Environment and Development, Our Common Future (New 
York: Oxford University Press, 1987), p. 50. 

2. Strategic Imperatives for Sustainable Development 

1. Growth sufficient to meet human needs and aspirations. 
2. Policies to increase equity within nations and between developed and 

developing countries. 

3. Policies to reduce high rates of population growth. 
4. Policies to conserve and enhance the resource base. 
5. Policies to ensure a rapid reduction in the energy and resource content of 

growth. 
6. Institutional change to integrate environment in economic decision-

making. 

SOURCE: Adapted from Our Common Future 
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3. Standard "First Generation" Agenda (Indicative) 

Pollution Issues 

Air pollution Acid rain Climate 
change Water pollution 
Chemicals Hazardous wastes 
Nuclear wastes 

Natural Resource Issues 

Deforestation Loss of genetic 
resources Loss of cropland Soil 
erosion/desertification Water 
resource management 
Depletion of marine resources 
Parks, wetlands, and recreation 
areas 

Urban Issues 

Land use and tenure 
Shelter 
Water supply and sanitation 
Social welfare, health, and 

education Megacity 
Managing urban growth 

Management Questions 

Monitoring and reporting 
Investment analysis 
Benefit-cost 

Cost-effectiveness 
Risk analysis 
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4. Sustainable Development Agenda (Indicative) 

Economic development and environment Population, human resources, and 

education Urbanization and urban development Energy, development, and 

environment1 Agriculture, forestry, development, and environment2 Industry, 

development, and environment3 International economic relations4 Governance 

and decision-making5 International cooperation 

Global commons 
Peace, security, development, and environment 
Financing development 

1Includes air pollution, acid rain, climatic change, fuelwood, renewables, and alternative 
sources, from the "standard agenda." 

2Includes soil erosion, desertification, loss of cropland, tropical forests, and biological 
diversity. 

3Includes industrial safety, chemicals, waste management and resource recycling and recovery, 
and related issues. 

4Includes policies concerning trade, development assistance, transnational corporations, and 
international externalities. 

5Includes integration of environment and economy in national and international institutions of 
governance. 
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5. The Policy Life Cycle 

Environmental issues vary widely in terms of their scope, sources, effects, 
risks, and social and economic consequences. A specific solution must be 
found for each separate issue. But most policy issues pass through a policy 
life cycle consisting of four separate phases with highly different 
characteristics determined by a critical policy-making parameter: the political 
weight attached to a specific issue at a given moment in time (see Figure 3.2). 

Phase 1: Recognition of the problem The first question is: Do we have a 
problem? Signals that a problem might exist typically come from researchers 
and/or environmentalists, although there usually are initial differences of 
opinion regarding the nature and extent of the problem and its causes and 
effects. Thus, a key factor for success is the management of uncertainty. The 
demand for a suitable policy comes when the responsible government 
authorities, often as the result of a major incident—e.g., Seveso (Italy), 
Bhopal (India), Three Mile Island (Pennsylvania), Chernobyl (U.S.S.R.), 
Basel (Switzerland), Love Canal (New York), Exxon Valdez (Alaska), reach 
the conclusion that the problem must be solved. 

Phase 2: Policy formulation Political discussion about the most appropriate 
measures and the correct distribution of costs is often fierce during this phase. 
As a result, press coverage is intensive and the key to success is often crisis 
management, with policy-makers emphasizing effectiveness rather than 
efficiency: whatever the cost, find a solution that works and get it through the 
legislature. 

Phase 3: Implementation The actual implementation of the policy is often 
costly and has a major microeconomic impact on industry, power generation, 
transportation, agriculture, and/or private households. However, once it has 
been determined how the problem will be solved, the political and societal 
attention paid to it tends to taper off. With the shift toward operational 
management, more emphasis is placed on enforcing and particularly on 
streamlining regulations and procedures (re-regulation). Environmental policy-
makers turn their attention to the efficiency of handling the problem. 
Decentralization of responsibilities to lower levels of government (state, 
municipalities) frequently plays a crucial role in this respect. 
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Phase 4: Control The fourth and final phase of the policy life cycle begins 
when the intended improvement in environmental quality has been realized 
and the problem is reduced to proportions that are considered politically and 
technically acceptable based on existing information. Environmental policy-
makers now must ensure that the problem remains under control. As the policy 
is internalized throughout society, regulations concerning the issue can often 
be simplified and sometimes even abolished (deregulation). As a rule, 
vigilance remains necessary, however. 

Although national priorities tend to differ and environmental policy might 
be more advanced in specific regions of the world, a rough overview presents 
an indication of the current state of development of major environmental issues 
in industrialized countries (see Figure 3.3). It should be noted that the situation 
may be widely different in different parts of the world. Issues that within 
some western countries may be in phase 4, in others may be in phase 3, and 
in developing countries may be in phase 2 or even phase 1. Nations are, as it 
were, out of phase and therein lie the opportunities for bargains. 

SOURCE: Adapted from Guests in Our Own Home, 1986, Pieter Winsemius (McKinsey & 
Company, 1990). 
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