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Given the generally traditional focus of this text on environmental €conomics, it is
useful 1o examine the foundation of economic theory and its application to the en-
vironmenl. The chapler begins by contrasting neoclassical cconomic analysis of the
environmen! with the synthesis of philosophy, ecology, and economics that is evoly-
ing under 1he umbrella of ecolagical economies. We then cxamine climate change
1o Hlustraie the growing dissatisfaction witl « neoctassicad approach to analyzing
environmendal problems; the discussion cinphiasizes the nsefulness of comamnical-
ing icross disciplines. Nest fullows an introduction ks alicrutive prwradigms to ceo-
nomic growth, ckwding limits, sustainable developimuent, and coevalution, ‘[le
chapier concludes with a historical perspective on the transition between cconomic
paradigms,

The Environment and the Economic Tradition

Adam Sinith's The Wealth of Nations in 1776 marked the dawn of madern economic
thought;! his work was fousded on two Tundiencntal tenels of self-interest and nat-
ural liberty, 1n criticizing the mercantilist ceonomy of his time, Smith argued for a
reduction in the vole of government inlervention.? The mark | CCLLINY Was Seen
as just und amenable 1o the individual sell-interested pursuit of happiness. The ng-
gregate of these scll-inlerested pursnits, in i, wordd maximize social welfare and
thus the wealth of nations.

There was same dissest about whit came o be known as clissical cconomics, Je-
remy Beatham, John Stuart Mill, David Ricardo, and Thomas Malthus questioned
the sellishly ridionul tone of econamics during its tormative years, demanding that
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economics address issues of the common good. The social utilitarians, typified by
Mill’s Principles of Political Economy,’ wanted to move economics beyond its
growing focus on personal utility and markets and toward social concerns.

Nevertheless, the closing of the 19th Century marked the beginning of the neo-
classical era in economies, and the mainstream emphasis in economics continued to
follow the tradition of self-interest. Economics quickly became grounded in mar-
ginal analysis, descriptive rather than prescriptive, and scientific in nature. Faith in
markets was preeminent, and only isolated cases of market failure justified govern-
ment intervention or any social tinkering, A. C. Pigou in his Economics of Welfare
briefly brought environmental considerations into the arena of weifare analysis.?
His work developed the concepts of negative and positive externalities arising from
economic activity. However, accounting for externalities was still within the realm
of self-interested rationality.

The Keynesian period of economics emerging from the Great Depression of the
1930s established economics as the policy tool for promoting economic growth
through government intervention.” Social concerns such as unemployment and in-
flation came into focus under Kevnes. but environmental considerations continued
to be exciuded. After World War II. the negative externalities of economic growth
began to show significant impact on water, air, and land resources. Yet even as the
environmental movement became rooted in the U.S. collective conscious, neoclassi-
cal economics paid little attention. As noted in Chapter 4. the American Economic
Association’s 1969 Readings in Welfare Economics by Kenneth Arrow and Tibor
Scitovsky made no reference to the environment. The notable exceptions to this ex-
clusior were developments in the area of natural resource economics. [n particular,
Ciracv-Wantrup’s Resource Conservation: Economics and Policies helped define the
field of resource economics.’ evolving from turn-of-the century resource conserva-
tion movements. His advocacy of safe minimum standards predated by two decades
this concept’s use in environmental policy.

Environmental economics didn’t come into focus as a discipline until the early
1970s. Tts development was primarily a reaction to significant environmental pol-
icy initiatives in the United States. including the Air Quality Act of 1967, the Na-
tional Environmental Policy Act of 1969, the Clean Water Act of 1972, and the
Endangered Species Act of 1973. At the same time, environmentalism as a social
movement was typified by the first Earth Day on April 22. 1970. Both government
policy and social concerns stemmed from Malthusian predictions of environmen-
tal catastrophes and an environmental movement finding popularity among the
general public.

Environmental economics eventually became a full-fledged academic concern
with the establishment of the Association for Environmental and Resource Econo-
mists in 1978. Environmental considerations quickly found their place in the tradi-
tion of benefit-cost analysis. External social costs and values were also logical
extensions of the neoclassical tradition. As has been describzd in Chapters 2-6, the
scope and breadth of topics involving environmental economics also called for
modifications in discounting theory, value of life and risk estimates, and method-
ological developments to value nonmarket goods.
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Environmental Economics: Running on Faith

While environmental variables Were necessary and useful modifications to neoclas-
sical theory, environmental economics continues to depend on the basjc assump-
tions and priorities of market and welfare theory as reviewed in Chapters 1 and 6.

good. The field of environmental economics has from the start both followed and
questioned this neoclassical faith.

Environmental amenities, however, are also basic security goods. For instance,
the supply and allocation of dependable food, clean water. diversity of species, and
protection from the harmful effects of climate change are *goods’ that will deter-
mine the course of humanity in the 21st Century and bevond. To this extent, envi-
ronmental economics is important in its scope. Placing a value on these nonmarket
goods attempts to represent positive environmental values alongside traditional
market goods in resource allocation decisions,

However, even with adjustments to economic optimization and corrections for
environmental market failures, the assurance of these goods for current and future
generations'is largely left to the fate of Adam Smith's “invisible hand.’ Over two
hundred vears after The Wealth of Nations, self-interest and natural liberty remain
central to the study of neoclassical economics, We maximize profits and minimize
costs. Individual liberties and the right to consume dominate economic theory.

The basic security goods. however. may not be guaranteed in a “winner takes all”
individualistic society. What will remain tor future generations is that which isn’t
utilized by current consumnption. Many contemporary students of economics are in-
terested in alternatives to anthropecentric science, economy, and society. As did the
generation of classical economists before them, today’s students search for morai
truths in economics,

This chapter accepts the importance of environmenzal economics but questions
its neoclassical foundation. Should environmental questions be viewed in terms of
absolute constraints or as incidental outcomes of cost-benefit analysis? What roles
do ethics and religion play? Should the physical laws of thermodynamics be consid-
ered with the social laws of economics? And ultimately. how are we to view our-
selves—as endpoint of a deterministic evolution, or just a beat in the metronome of
geological time? Similar questions first challenged the classical economists and
have recently found a home in the new discipline of ecological economics,

The Evolution of Ecological Economics

Perhaps most central to the study of economics is a long-standing preoccupation
with the human condition. John Kenneth Galbraith, in his historical analysis of eco-
nomic thought, traces its beginnings as far back as the writings of Aristotle, more
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than two millennia ago. A central theme in Galbraith’s reconstruction is that “eco-
nomic ideas are always and intimately a product of their own time and piace; they
cannot be seen apart from the world they interpret.””

In Richard Norgaard’s analysis. the 20th-Century pursuit of human advancement
rested unconditionally on a faith in science and technology—a belief in progress
through modernity.® This belief holds that as problems—externalities—arise, they
can ultimately be solved through human ingenuity and technological innovation. In
essence: we can always produce more and more with less and fess; we can replace
what’s exploited through substitution: we can sidestep inconvenient transition and
conservation through adaptation.

Dispelling the faith in modernity is perhaps the outstanding feature of the new
assault on the neoclassical tradition. Ecological economics reflects what Norgaard
summarizes as prudence, pluralism, and process.” Prudence shuns the strong opti-
mism of the technological “fix.” Pluralism calls for the use of many disciplinary per-
spectives in formulating ideas. a realization that there is always more than one
approach to problem-solving. Process draws attention away from the endpoint (i.e.,
an optimal solution) and places it on the path to pluralistic solutions. In this light,
ecological economics cannot be defined as a traditional discipline. It incorporates
methodological pluralism and an ever-changing social process.

The actual discipline of ecological economics wasn't officiallv recognized until
the establishment of the International Society for Ecological Economics (ISEE) in
1988. The work of economists such as Nicholas Georgescu-Roegen. Kenneth Bould-
ing, Herman Daly, and Richard Norgaard, together with ecologists such as Robert
Costanza. Robert Goodland, Howard Odum, and Paul and Ann Ehrlick, laid the
foundation for a disciplinarily inclusive society. Some of its premises were an aware-
ness of biophysical principles that limit economic activities and of the interactive
evolution of natural and sociai svstems through time, and an abandonment of ab-
solute faith in progress through growth.

The incorporation of biophvsics into economics is attributed to Georgescu-
Roegen. Essentially, he argues. the economic problem is one of entropv. from the
second law of thermodynamics. Only a finite amount of low-entropy energy can ex-
ist in a finite system. and low-entropy energy “continuously and irrevocably dwin-
dles awayv."!” Also, from the first law of thermodynamics. matter or energy can
neither be created nor destroved. In terms of the economic process. matter and en-
ergy enter as low-entropy inpuis and exit as high-entropy waste. These concepts,
generaily omitted from traditional flow and stock diagrams in economic theory,
have contributed to a better undersianding of relative versus absolute scarcity, the
importance of scale, and the limits to a fossil-fueled economyv.

Again. echoes of classical economists such as Malthus!! can be found in these
warnings of absolute constraints to economic growth. Neoclassical economics, in
contrast. has been more concerned with relative scarcity. Oil. minerals, and other
geologically scarce low-entropy resources are not economically scarce as long as
supply meets demand through equilibrium price mechanisms. In fact, as Chapter 9
emphasizes, real oil prices have recently been at the lowest level in history. So how,
the neoclassical economist argues. can oil be scarce? Shouldn't scarcity be reflected
through increasing demand followed by increases in equilibrium prices over time?
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The ecological economics perspective, however, recognizes the importance of ab-
solute scarcity, or limits on production over time.!2 In terms of intertemporal pro-
duction possibility frontiers and intergenerational equity, absolute scarcity of
natural resources and environmental systems ultimately defines economic well-
being. David Ricardo, the classical economist, also spcke of long-run limits to eco-
nomic growth and the finality of a stationary state in which natural resources and
technological fixes are exhausted.13

Scale also matters. However, the aggregate size of giobal consumption and pro-
duction is not of interest in the neoclassical formulation. The ecological economic
perspective, in contrast, views human economies as a subsystem of their larger
ecosystems. Flealthy ecosystems breed healthy economies. and the appropriate
scale of economic activity is considered essential to maintaining ecosystem health.
An optimal scale requires that an economy’s throughput—the flow from raw mate-
rials, to commodities, to waste—remain within the ecosystem’s regenerative and ab-
sorptive capacity."

Working through these complications and interconnections between economy
and environment requires a certain degree of “systems thinking.” Again, this is in
contrast to a neoclassical reductionist methodology where explanation of economic
phenomena calls for a Newtonian mechanization’s and simplification of parts. Most
notable in promoting a systems approach is the lifetime work of Kenneth Boulding.
The most often-cited work of Boulding is his seminal article, “The Economics of the
Coming Spaceship Earth,” first published for Resources for the Future in 1966.16 In
this work and elsewhere!” Boulding laid the groundwork for viewing economics in
terms of ‘open’ and ‘closed’ systems. Boulding emphasized the laws of thermody-
namics and warned against what he termed the “cowboy” doctrine of limitless
growth.!® In contrast, he considered:

The closed economy of the future might similarly be called the “spaceman” economy, in
which the earth has become a single spaceship, without uniintited resources of anything,
either for extraction or for polluiion. .. . 19

Studying systems dynamics aiso requires an evolutionary framework of long-
term, interdependent changes. Boulding and others created what has come to be
called evolutionary economics, a precursor to much of the work in ecalogical eco-
nomics today. (This subject is taken up separately later in the chapter.)

Herman Daly is another visionary in the development of ecological economics.
Whiie not quite as pessimistic as Georgescu-Roegen, Daly has most significantly ar-
gued the merits of a ‘steady-state’ economy and rejected the ideology of continuing
growth. To Daly, a steady-state economy exists where throughput is held constant,
and allocation among competing uses is allowed to vary in response to market
forces, This approach is quite different from the classical ‘stationary state,” which
postulates that an absence of growth could only be the result of resource exhaus-
tion or a technological freeze. In the steady-state economy, growth is capped before
complete exploitation. Attention is drawn away from quantitative growth and
placed on qualitative improvement, what Daly calls ‘sustainable development.’?
During his tenure at the World Bank. he advocated lending and restructuring poli-
cies based not on quantitative growth but on this view of sustainable development.
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For instance, he recommended qualitative change through population control, re-
distribution of wealth and income. technical improvements in resource productiv-
ity, and a realization of the interconnectedness of the global community.

This global community includes both human and nonhuman species, which nec-
essarily adds a component of spiritual and religious thinking beyond the usual con-
straints of economics. Daly has written with John Cobb (a theologian) on the need
to move away from an anthropocentric society and toward biospheric thinking.?
They argue that the human species is morally obligated to protect all species.

At one extreme on this philosophical spectrum is the Gaia hypothesis. First cham-
picned by James Lovelock in 1979. this theory transforms the discussion of social pur-
pose into global spiritualism. arguing that Planet Earth functions as one organism.
Human activity, in our anthropocentric pursuit of utility, will necessarily affect the
pianet. But earth’s global systems will ultimately maintain balance. The social move-
ment spawned by such hypotheses. often called ‘deep ecology,’ takes the position that

“we humans have no special rights. only obligations to the community of Gaia.”*

Clearly, ecological economics covers a wide range of ideas. It has mainly grown
out of the economics comrmunity. from economists with a classical rather than neo-
classical orientation. Of course. many contributions to this new discipline have been
made by such ecologists as Paul and Ann Ehrlich, Garrett Hardin, and Robert
Costanza (the first president of the International Society for Ecological Econom-
ics). as well as physicists. chaos theorists, environmentalists. and experts from other
disciplines worldwide. In addition to Daly, today’s most influential ideas in ecologi-
cal economics include Costanza’s work in defining and promoting the organiza-
tional aspects of ecological economics; Norgaard and Gowdy’s development of a
coevolutionary approach to the economy-environment interface: the work of
Clevetand et al., which tightens the debate on biophysical limits to growth; and the
new international emphasis on sustainability, developing each country’s perspective
on growth and intragenerational (i.e., within a generation) equity.~

The teaching of ecological economics is beginning to make some inroads. The
first textbook on ecological economics has been published.™ and the first Ph.D. de-
gree program in Ecological Economics was established at Rensselaer Polytechnic
Institute in Troy, New York.

Other reviews of ecological economics are of interest. Krishnan et al. completed
a comprehensive survey of the field’s literature. Sahu and Nayak prepared a com-
parison of ecological economics with neoclassical environmental economics, con-
trasting the primary differences in paradigm, scarcity perception. problem-solving
orientation, and range of integration. Turner et al. have also helped define the eco-
logical economics perspective.= To clarify these distinctions. the next section in-
vokes the example of the economics of climate change.

Climate Change

The global externalities of climate change, mainly due to anthropogenic emissions
of greenhouse gases (GHG) from fossil fuel use and land conversion. may become
one of the most significant environmental challenges of our time. The impacts of a
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rapid climate change have been discussed by physical. biological, and social scien-
tists for over two decades.

The purpose here is to review the popular neoclassical approach to policy re-
garding climate change, and to compare this with the alternative interdisciplinary
perspective of ecological economics outlined in the last section.

The neoclassical approach involves framing the climate change problem in a
benefit-cost analysis, similar to traditional. local analysis of air or water pollution.
The questions posed include: Should economies invest now in the hopes of averting
future damage from such potential problems as increased storm severity, higher sea
levels, and intercontinental drought? Or do we wait. adapt as necessary, and hope
for the best? Further complicating matters is the fact that. as Chapter 18 explains, a
warmer climate could be a boon rather than a problem in some areas. For example,
some agricultural regions may benefit from longer growing periods. It is also possi-
ble that increased concentration of carbon dioxide in the atmosphere could benefit
plant growth through improved photosynthesis and water use efficiency—a “CO,
fertilization effect.”? From the economist’s standpoint. the challenge is to catego-
rize both the cost of limiting current emissions and the benefits of reducing the fu-
ture climatic impact.

The previous chapter recognized William Nordhaus's significant contribution to
this daunting task. His analysis of the economics of climate change asks us to count
all the benefits and costs before we irrationally pursue growth-limiting prescrip-
tions. A sense of the economic rationality of his work is evident in a sampling of ti-
tles: “To Slow or Not to Slow: The Economics of the Greenhouse Effect,” “An
Optimal Transition Path for Controlling Greenhouse (Gases.” and Managing the
Global Commons: The Economics of Climate Change.”” The central questions to
this body of literature are: Can society rationalize averting global climate change at
the expense of economic growth? Must an either-or decision be made?

A critique of the mechanics and sensitivity of the Nordhaus model has been
taken up by others.”® The focus here is on the philosophical foundation of the
analysis—questioning the rationality of Homo economicus.® To do this, one need
only focus on the first equation in the Nordhaus model: the utility maximization
specification. The problem. represented in Equation (19-1),is to choose the opti-
mal level of investment (I.] and control rate [CR] in GHG abatement over time in
order to maximize U. global atility. Utility is assumed to depend on world popula-
tion [N ], the natural logarithm of per capita consumption {c(t)], and a social dis-
count rate [p].%

) T H w2 ; .
Max U _ 2Nt * {Iln ct)] (19-1)
{I1~CRt} t=1 (1 - P)[

The variable of per capita consumption [c(t)] seems intuitively appealing—if
cach person in the giobal economy is able to consume more in each time period,
then we’re all better off. There is a flaw, however, in this intuition. Per capita con-
sumption is merely an average, and an average can be boosted by increasing con-
sumption of a below or above average person. In other words, the distribution of
consumption has no value. If the average is boosted by increasing consumption of
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the top 5 percent income class. then global utility is improved, but perhaps at the
expense of global welfare,

‘The vast difference between rich and poor, or between rich and working class, is
apparent between countries and within them. In writing about the United States,
Michael Yates notes that as working class Americans struggle to make ends meet, the
rich are wealthier now than at anv time since World War 117! Yates cites Kloby in re-
porting that between 1963 and 1933, wealth rose by 9.7 percent for the richest 0.5 per-
cent of all families, while the poorest 90 percent experienced a 6.7 percent decline. 2
In The State of Working America.®* Mishel and Bernstein found that the difference
between rich and poor is increasingly dramatic. Between 1977 and 1990, average real
family income fell for the poorest 60 percent of all families, while it increased by 33
percent for the richest 20 percent. and increased by over 95 percent for the wealthiest
1 percent. The decline in income of the lower percentiles of the wealth distribution is
just recently starting to puil the average family income down, while the purchasing
power of U.S. weekly earnings is currently no higher than it was in 1967.3

Certainly there is much dissatisfaction with the rich getting richer and the poor
getting poorer. Is this an appropriate model of global utility? Superficially, perhaps
a better model would be maximizing the minimum, as proposed by John Rawls in A
Theory of Justice.*> (See Chapter 3.) This means increasing global utility by improv-
ing the living standards of poorer groups. For instance, one of three children is born
every day into absolute povertv. Absolute poverty is defined by the income level be-
low which a minimum nutritionaily adequate diet (plus essential nonfood require-
ments) is not affordable.*® To improve the well-being of those in absolute poverty
without altering the quantitative scale of the macroeconomy would require a redis-
tribution of resources.

For example, UNICEF estimates that an investment of $25 billion per year over
a decade could control the major childhood diseases, halve child mainutrition, re-
duce child deaths by 4 miilion a vear. bring safe water and sanitation to all com-
munities. provide basic education for all children, and make family planning
universally available. In comparison, as Figure 19.1 demonstrates. the United States
spends over $30 billion per vear on beer. Of the $40 billion a vear spent by Western
industrialized nations on bilateral aid, a mere 10 percent is earmarked for meeting
these most basic human needs.”

Cemparing a pack of cigarettes or a can of beer with a polio vaccination intro-
duces a second fundamental problem in modeling global utilitv on per capita con-
sumption: no distinction is made between welfare and specific goods. In the global
maximization problem, a $100 pair of sneakers has the same value as $100 worth of
rice. In welfare terms, however. rice should be much more valuable than the latest
athletic shoes. If the global economy had only one hundred more dollars to spend,
which good would provide more global welfare? This has iong been recognized as
the “diamond and water paradox.”

In a narrow sense, the concepts of consumers’ surplus and consumers’ value from
Chapter I resolve the paradox by measuring economic welfare as the monetary
value of the area under the demand curves. Nevertheless, the fundamental problem
is the measurement of utilitv in monetary terms,
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So, in contrast, a more prudent model of climate change economics would not
choose a GHG control rate that resulted in the inundation of a poor Bangladesh
while a rich Manhattan adapts and remains unscathed behind a sea wall. Rather, a
prudent model might start with a decision to protect the people of Bangladesh, to
realize this future cost and compare it with the current cost of abatement. Focusing
on a safe minimum standard shifts emphasis away from an optimal solution and
concerns itself with the process of achieving risk- and welfare-oriented goals.

The science of climate change also provides an ideal case study of the benefits of
interdisciplinary work and a focus on process rather than optimal outcomes. Work-
ing to understand the social. economic, and biophysical dimensions of climate
change has been a dynamic social process, not a charted optimal path. As Norgaard
explains, “When astro-physicists, dealing in microns and microseconds, come to-
gether with evolutionary biologists, dealing on continental scales over millennia,
there must be some softening of traditional disciplinary mortar.”* These multidis-
ciplinary efforts have been the breeding ground for ecological economics and its
evolution.
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A New Paradigm: Limits, Sustainable
Development, Coevolution

There is a growing sense among economists and ecologists that human consump-
tion of world physical resources has grown too large. Yet we have become so accus-
tomed to equating increased consumption with progress that as a society we know
no other way. Two U.S. presidential elections were won on very strong growth plat-
forms, despite a vice president who had written about our “Dysfunctional Civiliza-
tion” and “disharmony in our relationship to the earth, which stems in part from our
addiction to a pattern of consuming ever-larger quantities of the resources of the
earth....™®

Table 19.1 offers examples of per capita waste and consumption by the average
ULS. citizen. An average 150-pound person is annually ¢reating 287 times his weight
in carbon dioxide emissions. 13 times his weight in solid waste, and consuming 48
times his weight in coal. At these rates, and with a growing population, our current
and future ecological impact looks significant. The dogma of economic growth
raises an unavoidabie question: can the earth support a society of tens of billions of
U.S. consumers?

Most striking is our impact on global biodiversity. Richard Leakey and Roger
Lewin in The Sixth Extincrion argue that we are living in a tragically unique time in
evolutionary history:

Dominant as no other species has been in the history of life on Earth, Homo Sapiens is in
the throes of causing a major biviogical crisis, a mass extinction, the sixth such event to
have occurred in the past half billion vears.¥

Only {ive times before has mass extinction run its course over such a brief geo-
logical instant.*? The current rate of species extinction is controversial, with esti-
mates ranging from 17,000 to 100,000 species lost per year. However, an extinction

Annual per Capita Units

Wasre

CO, emissions 43,064 pounds

SO, emissions 181 pounds

Solid waste 2,000 pounds
Consumption

Motor gasoline 460 gallons

Coal 7,219 pounds

Vehicle miles traveled 9,006 miles
Replacement

Fertility rate 2.1 children/woman
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rate of 30.000 a year is 120,000 times above what is considered normal: one species
lost every four years.*

Limits to Growth

The major cause of such mass extinction has been our quantitative growth, or eco-
nomic scale, and our resulting consumption of ecosystem space. Global deforesta-
tion is most alarming. Leakey and Lewin reviewed two independent studies by the
World Resources Institute and the United Nations Food and Agriculture Organiza-
tion, each reporting deforestation rates in the range of 80.000 square miles per year.
At this rate, tropical forests may be reduced to 10 percent of their original cover
carly in the 21st Century.*

Contemporary arguments for an absolute limit to this unprecedented human
growth began with the report of The Club of Rome’s Project on the Predicament of
Mankind. As explained in Chapter 10, the Meadows group constructed a computer
model of exponential growth in population, industrial capital, food production, non-
renewable resource consumption, and pollution, within geologically and geographi-
cally defined physical and social limits, Assuming the then-current rates of
exponential growth, they found “the limits to growth on this planet will be reached
sometime within the next one hundred years” and that the “most probable result
will be 2 rather sudden and uncontrollable decline in both population and indus-
trial capacity.”# -

The Meadows work highlighted physical, environmental, and social limits to
growing material consumption as the causes of projected societal collapse. Unfortu-
nately, the physical limits hypothesis (ie., limits in energy and mineral resources,
fresh water, and arable land) became the most popular forecast of their larger body
of work. Under their exponential index scenario, the world’s reserves of copper,
lead, mercury, natural gas, petroleum. tin, and zinc were all predicted to be depleted
within the seven-year period 1985-1992 47 However, through changes in demand,
increased recycling, substitution possibilities, and discovered geological reserves,
limits to 20th Century growth imposed by absolute scarcity were largely avoided.
For this reason, the “Limits to Growth” hypothesis has more often than not been
rejected by mainstream economists.

However, this rejection ignores the other half of their story: limits to our envi-
ronmental and social resources. In 1972, the Meadows group warned that, if re-
sources proved sufficient for continued economic expansion, economic collapse
woulid follow eavironmental catastrophe. As evidence, consider that the waste-
assimilating capacity of our atmosphere and oceans cannot absorb the CO, emis-
sions from 600 million automobiles and other energy uses, increasing the probabil-
ity of dramatic global climate change.

On the social front, demand for education, health services, and political stability
continues to be greater than our ability to provide it to much of the global citizenry.
The 1993 Human Development Report found for all developing countries (about 77
percent of the world’s population) a 40 percent secondary school enrollment ratio,
and 72 percent, 68 percent, and 55 percent of the population with access to health
services, safe water, and sanitation, respectively. 48
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Twenty years later, Meadows et al.*? produced a sequel to the original report,
correctly emphasizing indications that global pollution, soctal instability, and ab-
solute scarcity would ultimately [imit our energy and materials use. While the first
report alluded to the possibility of altering exponential growth rates and obtaining
ecological and economic sustainability, the 1992 work concluded that society would
now have to contract. particularly in materialistic consumption. in order to come
back within sustainable limits. Table 19.2 illustrates worldwide growth in selected
activities between the publication of the reports,

The Limits to Growth argument stems from the ecologists’ concept of carrying
capacity: a finite boundary to economic expansion, resource extraction, and social
stability. Clearly, if there is any truth to the ecologist’s vision of limits to the human
“waste” line. then the traditional economic paradigm of growth must be discarded.

Joel Cohen (as discussed in Chapter 10) has thoroughly reviewed the debate
over limits to population growth in his book How Many People Can the Earth Sup-
port?*0 While the answers to this question range from less than 1 billion to more
than 100 biltion, he finds that more than half fall between 4 and 16 billion. With a

Ky

1970 1990

Human population 3.6 billion 5.3 billion
Registered automobiles 230 million 560 million
Km driven/vear (OECD only)

by passenger cars 2,584 billion 4,489 billion

by trucks 666 billion 1,536 million
Oil consumption/year 17 billion bls 24 billion bis
Natural gas consumption/year 31 trillion cu ft 70 trillion cu ft
Coal consumption/year 2.3 billion tons 5.2 biilion tons
Electric generating capacity 1.1 billion kW 2.6 biilion kW
Electricity generation/vear, by

nuciear power plants 79 tWh 1,884 tWh
U.S. soft drink consumption/year 150 million bls 364 million bis
U.S. beer consumption/year 125 million bls 187 million bls
U.S. aluminum consumed/year for

beer and soft drink containers 72,700 tonnes 1,251.900 tonnes
Municipal waste generated/year

{(OECD countries only) 302 million tonnes 420 million tonnes
Abbreviations:
km = kilorreter(s)
QFECD = Crganization for Economic Cocperation and Develoz—2mt
<u ft = cubic feet
kW = kilowatt
fwh = terawalt-nours
bls = barrels
torne = one metric ten {2,205 pounds or 1,000 kilograms)

Eoadts ..
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year. we are entering an era of tremendous population demands on our planet
nite carrying capacity.

Optimal social scale does not enter into the calculus of economic growth. More
"stuft” in the long run is always preferred. In fact, environmental worries are ad-
dressed, in the neoclassical tradition, through improvements in efficiency, Environ-
mental impact, in the mosg general sense, equals population times per capita

We have tended to focus on the efficiency issues (in this equation)—new rechnologies, bet-
ter cars, recycling, and so on—because they are politically and emotionaily the most palat-
able: they allow us to avoid the question of our place on the planer, thev offer us the

possibility of extending our curren; patterns of use for at least another generation or two,3?

In contrast, the Limits to Growth literature offers a paradigm of absolute con-
straint, the possibility of a society sustained within a supportive ecosystem, but
tikely at the expense of political and emotional palatability.

Sustainable Development

Sustainable development has also been considered a defining paradigm from eco-

logical economics for a post-consumerism global economy. (This is the subject of

ent people. Its present popularity in government, business, academic literature, and
the popular press, however, has done more to dilute the concept than support it.
Table 19.3 iflustrates a range of perspectives on sustainable development. The in-
terdisciplinary approach comes closest to matching the Limits to Growth paradigm,
The Nobel Laureate Robert Solow perhaps best summarizes the neoclassical per-
spective on sustainable development: he calls it a matter of intergenerational eq-
uity—providing to our children and grandchildren ad infinitum opportunities

resources, i.e., growth.
Contrasted with the limits to growth paradigm, ‘sustainable’ and ‘growth’ uttered
in the same phrase seem contradictory. Substitution of new products or improve-

able development has not yet become a real guiding principle.

From an institutional perspective. Howarth and Norgaard conclude: “If develop-
ment is not sustainable, it is because the institutions through which the present pro-
vides for the future have not evolved in consonance with changes in social and
economic structures, technology, and population pressure.”> This perspective
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Perspective

Sustainable Development As:

Key Concepts

Source

Academic -
interdisciplinary

Academic-
neoclassical
€Cononies

Business

Development
agency

Government

«___sustainable scale of economic activity
within the ecological life-support system.”

v lendowing fuluice gencrations| with what-
ever il Lakes o achicve a standard ol living at
Jeast as good as our own and (o look aller
their next generation similarly.”

«__.integrat]ing] environmental considera-
tions into our operations and into our long-
range planning. ...”

« anew era of economic growth, one that
must be based on policies that sustain and ex-
pand the environmental resource base.”

*. .. policies that cacourage ceconomic growth,
job creation, and clfcctive use ol our natural
and cultural resources.”

Carrying capacity, sustain
welfare, environmental
quality

Intergenerational cquity,
capital investment

Sustainable growth

Sustainable technological
progress, no absolute lim-
its, intragenerational equity

Good economic policy
protects the environment
and pood environmental
poticy strengthens the
economy

Arrow et al., 1995
(page 521)

Solow, 1992 {page 15)

Kennedy, 1992
(page 2)

World Commission,
1987 (The Bruntland
Report) (page 1)

white Towpse, 1993
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places demands on intergenerational equity while recognizing a social evolutionary
process, the subject of the next possible paradigm.

Lessons from Coevolution

The father of modern theories of evolution is Charles Darwin.’s Jones suggests
“classical economics as the scaffolding for evolutionary biology” with the writings
of Thomas Malthus, Adam Smith, and others influencing Darwin.56 (This is ironic
given the current tendency to apply paradigms from evolutionary biology to the
problems of economics.)

In studying social evolution, a particularly useful subsection of evolutionary biol-
ogy is coevolution. It is a process of “evolutionary change of two closely interacting
species where the fitness of the genetic traits within each species is largely governed
by the dominant genetic traits of the other.™’ Coevolution accounts for change
through selection, trial, error, and the survival of what proves fit. In a social context, it
envisions social and biological systems evolving together along a random, but deter-
ministic, time line within physical environmental constraints—"random” because what
changes will occur are unknown; “deterministic” because change will certainly occur.

Under this paradigm there are no universaj truths. In fact. coevolution promotes
the virtues of diversity as a proving ground for functionality. In turn, “what works”
is itself always changing.

Figure 19.2 describes some of the critical interactions of a coevolutionary social
system. [n direct contrast to modernity, there is no directionality in a coevolution-
arv model. The 20th Century version of Progress starts with a problem, introduces

Coevolution, however, cannor predict or be operationalized as conveniently as a
utility maximization problem. This is perhaps not very satisfving. But coevolution
sheds light on the complexity of the social-natural-physical svstem, which in turn
provides insight into how to behave as individuals and how to structure our soci-
eties. It focuses less on finding the optimal solution than on asking the right ques-
tions. How should we take advantage of a coevolutionary process we cannot
control? What are the catalysts to coevolutionary processes?

Norgaard explores U.S. pesticide policy as an example of the coevolutionary
process, He also examines agricultural development in the Amazon for lessons from

vised.™ Success is considered in terms of their compatibility with the long-run sus-
tainability of the ecosystem and exemplary egalitarian societal structure. He, too,
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Values

Knowledge -— + Organization

Envircnment Technology

argues against the universal applicability of modern market economies. demonstrat-
ing that the ‘economic man’ most often characterized in utility maximization prob-
lems is misleading. He believes that humans have not historically exhibited
uniimited wants or purely egocentric behavior without altruism or concern for en-
vironmental externalities.

Bv its nature, a paradigm of coevolution cannot be applied to all problems. Nor-
gaard argues, however, that recognizing an underlying coevolutionary process be-
tween social and natural systems can be helpful in formulating lessons to help guide
social processes. Some lessons inctude:®! .

1. Experiment on a small scale and monitor the evolutionary chain of events.
This is particularly useful in avoiding past mistakes regarding the unforeseen
consequences of technology transfer. ,

2. Experiments with long-term commitments should be avoided. The perfect ex-
ample here is the set of problems caused by a policy of irretrievable nuclear-
waste burial.

3. Diversity in coevolving systems is inherently good: without it. stagnation is
likely. Diversity in cultures, ecosystems, and species provides greater opportu-
nity for natural selection to determine what is fit.

4. Emphasize evolutionary processes rather than mechanical fixes. For instance,
encourage diversity instead of relying on monotypical technical fixes. This al-
lows great flexibility in responding to new challenges.



5. Cultures first evolved around £cosystems, then around hydrocarbons, Wil the
next focal point of social evoluation be Sustainability?

Concluding Remarks: Choices and Change

The very first lesson students of economics learn is that €Conomics is the study of
choices.5? This is perhaps something all economists €an agree on, whether they cal!
themselves neoclassical, environmental, or ecological. Traditionally the choices have
been framed in terms of how best 1o employ scarce resources to produce commodi-
ties and distribute them for consumption. Within this realm, economics has been

come disparity, the institutionalization of poverty, and the failure to Support an ex-
ploding human population. The discipline of environmental economics addresses
these consequences, but has heen somewhat limited due to a dependence on the
consumption-oriented, individualistic growth paradigm of neoclassical €conomics.

This chapter addresses the broader choice of paradigms. The relatively new dis-
ciptine of ecological economics was presented as an alternative to environmentaj
economics. More specifically, the paradigms of limits, sustainable development,
and coevolution were discussed as alternatives 0 2 market-driven model of eco-
nomic growth.

The transition to a new paradigm has been discussed for decades, but is siow in
coming. John Livingston in Rogue Primate concedes that:

<+ NG one knows how g new paradigm or g new metaphysic, no marrer how cogently
drafted, is to be gotten into the human bloodstream. You don's legisiare things of this kind,
You evolve into them, ang ot of them, 53
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Questions for Discussion and Analysis

1. What is ecological economics?

2. List what you believe to be the three most inﬁportant concepts in ecological eco-
nomics. Compare vour list to that of another student. Do they agree?

3. Do you consider yourself to be either a neoclassical or an ecological economist?
Explain.

1. How does the Erickson perspective on climate change in this chapter compare
to the Nordhaus perspective in the previous chapter?

5. Consider Chapter 10's review of economic aspects of population growth and re-
source depletion. Do vou think resource exhaustion or pollution will prove to be a
more important question? How do you think the author of this chapter would an-
swer the same question?

6. Compare the several definitions of sustainability in Table 19.3.
7. Discuss the major components of the coevolution concept.

8. This textbook includes 18 or 19 chapters that would generally be considered
mainstream environmental economics. Do vou think that this chapter by Erickson
successfully makes the case that ecological economics is an alternative to environ-
mental economics?

9. Assume you wish 1o join a professional society in economics that publishes re-
search on environmental subjects, but you can only atford to join one of the three!
Would it be the American Economic Association, the Association of Environmental
and Resource Economists. or the International Society for Ecological Economics?

Notes to Chapter 19

1. Adam Smith. The Weaith of Nations (London: Dent. 1910). First printed in London. 1775.

2. Smith. however. was more concerned with the moral implications of self-interested be-
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Robert Heilbroner. Teachings from the Worldly Philosophy (New York: Norton, 1996).

. John Stuart Mill. Principles of Political Economy. Seventh Edition {London: Oxford Uni-
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4. A. C. Pigou. The Economics of Welfare, Fourth Edition (London: MacMillan, 1952). First
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. John Maynard Kevnes, The General Theory of Employment, Interest, and Money (New
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