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Abstract 
An Assessrnent of Ecological Economics as a Paradigm for Development: 

Utopian Pipe Drearn or Confronting Reality? 

Heather Johannesen 
June 27,1997 

This thesis compares two world views represented on the one hand, by 
the modemization paradigm with its growth orthodoxy and on the other 
hand, by the ecological economics paradigrn which advocates limits to 
growth. It argues that the growth mode1 is undermining the regenerative 
and assimilative capacity of the ecosphere and that it is weakening global scale 
ecosystems such as global climate regulators, stratospheric ozone, biodiversity, 
biomass stabilisation, and healthy soi1 for agriculture. Furthermore, the 
growth model, particularly in its curent  neoliberal configuration, is incapable 
of alleviating poverty. Instead it is widening the gap between the 'haves' and 
the 'have nots'. 

In laying out the thesis, three icons are used which conceptualize 
environment/economy relationships. These icons demonstrate how big an 
economy can be, how big it actually is, and how big it should be. Vituosek et 
al put forward evidence that the global economy has grown to occupy 4OoA of 
the biosphere's total potential. ïheir hypothesis is tested using feedback from 
nature to conclude that the present economic subsystem has grown to its full 
potential and that further growth cannot be undertaken without risking 
catastrophic ecosystem disruption. 

The thesis argues the e c ~ g i c a l  econornics paradigm provides a more 
realistic and theoretically consistent approach to development. Ecological 
economics is a world view which recognizes limits to economic growth and 
which advocates ethical science and social justice. The thesis samples 
philosophical and economic viewpoints which provide inspiration for the 
ecological economics vision. Concepts which give the ecological economics 
paradigm form and biophysical dynamics binding the economy to the 
environment are explored. Tools such as footpnnt analysis provide a 
methodology for implementing ecological economics. 

The thesis concludes that it is becorning impossible to ignore the reality 
that the modernization paradigm is a utopian world view that has run its 
course. The ecological economics paradigm offers a more realistic set of 
principles from which we can construct sustainable lifestyles for present and 
future generations. 
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An Assessment of Ecological Economics as a Paradigm for Development: 
Utopian Pipe Dream or Confronting Reality? 

Chapter One: Introduction and Thesis Ovewiew 

1.0 Introduction 

The myth of modem society is that economic growth will cure what 

ails us. This myth is defended most vigorously by its shareholders of course, 

but increasingly it is being challenged by the vast majority of humanity whose 

piece of the elusive pie seems to be shrinking rather than growing. The 

number of people now living near or below subsistence is increasing in spite 

of the international rhetoric which promises to reduce their plight. The 

widening gap within countries and between countries has been accompanied 

by a corresponding loss of economic and political influence and power. The 

most recent and gravest threat is that of global scale environmental 

deterioration and we now seem to be tumbling into a downward spiral in 

which poverty and ecological deterioration are feeding off each other. 

Conditions of escalating inequity seem to be accornpanied by 

heightened levels of insensitivity by those in a position to remedy the 

situation. The sole prescription being offered by international institutions is 

more growth facilitated by free market econornies. Those who propose the 

possibility of a world where people can have the dignity of meaningful work 

to be able to meet their basic needs and the ability to live in a healthy 

environment are labelled naive utopians. But I would argue that it is more 

utopian to think that a few of the world's population can maintain a 

privileged existence at the expense of the vast majority in an atmosphere 

conditioned b y war, abject poverty, famine, brutal dicta torships, oppressive 

and inequitable labour conditions and the destruction of global life support 



systems. It is even more utopian to believe that a continuation of the present 

system would cure these global ills. 

As we approach the m i l l e ~ i u m ,  one is easily torn between hope and 

despair: hope because there is so much potential in human ingenuity and 

creativity; despair because the outlets to express our creative talents are 

diminishing. For the past fifty years, we have been fixated with the global 

scale project of modernization. There is nothing inherently wrong with 

modernization.1 However, the project as i t  has been implemented calls for 

engineering of economies within a very narrow band of possibilities while 

conveniently ignoring portentous limitations. The cal1 for increased 

econornic growth within the confines of a finite material environment 

simply ignores reali ty. 

The challenges to this approach have become more articulate over the 

past quarter century and are beginning to gel under the rubric of a new 

paradigm known as ecological economics. These world views (growth 

paradigm and ecological economics) are conflictual and since the balance of 

world power is vested in the growth option, it will be no small challenge to 

tum the tides. One of the great weaknesses of growth orthodoxy is that it is 

not rooted in biophysical principles of the natural world. Planet Earth is a 

materially closed system. Population growth and material economic 

expansion in a closed system can only occur at the expense of other species 

and ultimately the functional integrity of the ecosphere itself.2 

1 Schuurman, Frans J-Bevond the Impasse: New Directions in Development Theorv. N.J.: Zed 
Books. 1993, p. 27. Schuurman points out: "Social movernents (new and old) in the Third World 
are not expressions of resistance against modernity; rather, they are demands for access to it. On 
the other hand, expressions against modernity can also be seen in the numerous movements by 
indigenous peoples who see the process as cultural annihilation and a way to expropriate their 
hornelands. 
2 Daly. Herman, Bevond Growth: The Economics of Sustainable Development, Boston: Beacon 
Press, 1996, pp.33-37. 



The starting point of ecological economics is that the human economy 

is a subsystem of the natural world (the ecosphere)l . This view sees the 

present growth economy as an open, growing subsystem, embedded within a 

closed systern (the ecosphere) as  regards materials and capacity to absorb 

wastes.2 Therefore, if the economic subsystem expands to a point that is 

greater than the ecosphere can support, the ecosphere will collapse and with it, 

the economic subsys tem. Growth orthodoxy simply refuses to acknowledge 

this common sense reality. The following diagram illustrates the point. The 

diagram is viewed through an ecological economics lens. 

Conventional Economics 

Environrnen t 

1 

Economy 

(2) Climate change 

'-. 
(1  ) Ozone shield rupture 

Conventionai Economics 
Disequilibrium 

Ecological Economics 
Equilibrium 

Figure 1.1 A comparison of environment/economy relationships viewed through an ecotogical 
economics lem. 

1 The ecosphere can be defined as a system that includes al1 living things and the air, water and soi1 
which is their habitat. By conceptualising it as a system, its unity is emphasized in that a system is 
made up of interrelated parts in dynamic interaction with each other. The ecosphere is a self- 
regulating system in which the interacting subsystems behave in such a way as to ensure the 
stability of the whole system. If these self-regulating mechanisms are disrupted to the point where 
they can no longer perforrn the functions for which they were intended, the stability of the systern 
is threatened. Thus, if we create waste in greater quantities and at a greater rate than the 
ecosphere can absorb we threaten its stability. 
2 The ecosphere can be thought of as an open system in regard to energy because earth is 
continuously being bombarded with solar radiation. It is closed as regards materials. Materials are 
continuously recycled and waste products from one process will serve as materials for the next. 
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The first icon depicts conventional economic models.5 Ideologies 

covering the spectrum between free market economies and centrally plamed 

models fa11 under this world view because the central pillar of both 

perspectives is material economic growth even though they may differ on the 
1 

distribution of the fruits of production. This paradigrn has not reconciled its 

relationship with the natural world; in fact, the environment is treated as a 

sectoral interest, a subsystem of the human econorny and subject to 

considerable adjustrnent by technological innovation. By separating 

environment and treating it as a sectoral interest, environment assumes a 

position that is one of many other econornic considerations - transportation, 

communications, etc. These sectors are crucial underpinnings of a healthy 

economy (given that they are environmentally sensitive) and their value is 

self-evident. By conceptualising the environment as a 'sub-system', we can 

treat it as a variable. In managing this sub-system, we cut its budget when it 

becomes a threat to the econornic 'whole' system. This world view places no 

intrinsic value on the ecosphere nor does it assign a value for the function 

nature provides as a source of al1 material inputs feeding the economic 

subsystem, the sink for its wastes, and the vital role it plays in maintaining 

life support systems. In h c t  these vital functions are considered to have 

marginal value because they are "free". The more critical aspect of this 

world view is that there are no boundaries to contain the economy. The 

conventional economics icon symbolises the way in which the economy is 

5 For the purpose of this thesis, conventional econornics will refer to mainstrearn economic 
models that have a growth orientation. At present, neoliberalism is the dominant economic model 
and unless otherwise indicated, conventional economics will refer to the neoliberal model. The 
neoliberal mode1 is being adopted in a growing number of countries, in part, as a condition to 
being able to trade and to have access to investment funds. Central planning models are just as 
destructive of the natural environment and just as imperialist in its socio-economic policies as the 
neoliberal model. 
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seen to be "limitless", a perpetual motion machine which can grow 

indefinitely. 

The second icon depicts the present global economy as it relates to the 

ecosphere. This icon is viewed from the perspective of ecological economics. 

It demonstrates constraints to material growth and it shows that we have 

transgressed some ecosystem boundaries that are global in scope. The point 

(1) where the economy reaches beyond the ecosphere boundary symbolises 

holes in the ozone layer. The second area (2) that is approaching limits 

illustrates climate change. Ozone and climate are global scale ecosystems and 

their destruction is difficult to halt because they are part of the global 

commons. We al1 draw from the commons but are reluctant to assume 

responsibility for ensuring its health and resilience. The collapse of fish 

stocks, declining wa ter tables, massive de foresta tion, desertifica tion, d ying 

lakes, and species decline are compelling indicators from nature that we have 

transgressed cri tical thresholds6. 

Recent estimates suggest that Our economy has grown to use about 40% 

of the net primary product of terrestrial photosynthetic activity of nature (see 

Chapter Two, Section 2.3.1 for a fuller discussion of this study) and that in the 

next doubling of the population, approximately 35 to 40 years, we will use 

about 80%. It is unlikely that the ecosphere will be able to withstand this 

level of economic activity. Even if we assume that the above estimates are 

too high, they are a dramatic demonstration of the direction in which we are 

headed. This biophysical reality is not reflected in the policy orientation of 

dominant international financial institutions, transnational corporations and 

govemment institutions which promote growth as necessary for poverty 

6 Brown, Lester R. et al. eds., State of the World1996. A Worldwatch lnstitute Report on Proaress 
Toward a Sustainable Society. New York: World Watch Institute, 1996, p.4. 
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elimination and for providing the financial resources needed to deal 

effectively with environmental deterioration. 

The third icon depicts an ideal economy in a state of equilibriurn with 

the natural world. Chapter Three elaborates more fully on how this state is 

defined. However, as we can see from the illustration, the economy stays a 

respectful distance away from the boundaries. It means that we use resources 

and dispel wastes in accordance with the regenerative and assimilative 

capacity of the environment while bearing in mind the needs of future 

generations. This is not to be translated as a highly technical endeavour in 

which authority for the way we develop is vested in technocrats who use 

precision engineering to guide our efforts. Rather it means that we will 

replace "the economic norm of quantitative expansion (growth) with that of 

qualitative improvement (development) as the path of future progress."7 

It is becoming increasingly clear that a clash of world views is emerging 

and the points of divergence are coming into clear focus. 

Further expansion of the human niche now frequently increases environmental 
costs faster than it increases production benefits, thus ushering in a new era of 
antieconomic grow th, grow th tha t impoverishes rather than enriches because 
it costs more at the margin than il is worth. This antieconomic growth makes it  
harder, not easier, to cure poverty and protect the biosphere. GNP continues to 
grow while the welfare of the people declines. ... (W)e continue to mistake 
the symbol for the reality symbolised. Even after the symbol has become a 
gross misrepresentation of reality we continue to serve it.8 

We used to observe that development produced pollution and we 

undertook to address its more deleterious effects. Now we are observing that 

environmental degradation is beginning to limit development9 . Further, 

there is no evidence that today's brand of 'development' is alleviating 

7 Daly, 1996, p.1. 
8 Daly, 1996, p. 21 8. 
9 Our Common Future: The World Commission on Environment and Develo~ment. Oxford: 
Oxford University Press, 1987, p.70. 
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poverty, in fact, the social inequities arising from present practices create 

greater conditions of poverty. The legacy of the modernization paradigm for 

the South has been falling persona1 incornes, falling commodity prices, lack 

of aid and investment, staggering debt loads, and environmental disaster. 

These same indicators are now in evidence in the North although their 

impact is moderated by the presence of a social net, even if  the net is a bit 

tattered. Can we really cal1 this developrnent? 

1.1 Development Defined 

Wolfgang Sachs challenges the centrality of 'development' in the 

international discussion on the environment and the way in which 

responsibility for repair of the damage done has been handed over to those 

social forces (governments, agencies and corporations) which have largely 

been responsible for the damage inflictedl0 as "degradation in the wake of 

development was redefined as a lack which cailed for yet another strategy of 

deve lopment . "~~  He rerninds us that development as we have come to 

know it has been responsible for the "dissolution of cultures which were not 

built around a frenzy of accumulation" and "the gradua1 subordination of 

ever more aspects of social life under the rule of the econorny".l2 

Development, in Sachsf view, is a meandering path in which "the challenge 

10 Sachs, W., Introduction, The Develo~ment Dictionay: A Guide to Knowledae s Power, N.J.: 
Zed Books, 1993, p.4 The literature on the rneaning of development is voluminous. See for 
instance: Sutcliffe, Bob, Development After Ecology The North The South and The 
Environment: Ecoloaical Constraints and the Global Economy, Bhakar, V. and Glyn, Andrew 
(eds),London: Earthscan Publications LimitedJ 995. Seers, Dudley, The new meaning of 
development lnternational ûevelo~ment Review. 1977, no. 3, pp 2-7. Seers, D. The birth, life 
and death of development economics, Development and Chanae. 1979, vol 10, pp. 707 - 19. 
Sen, A. Development as capability expansion in K.  Griffin and J. Knight, eds. Human 
Development and the International Development Strateciv for the 1 W O s ,  Basingstoke: 
Macmillan, 1990, pp. 41-58, Shiva, Vandana, ed., Close to Home: Women Reconnect Ecoloav. 
Health and Develo~ment Worldwide, Philadelphia: New Society Publishers,1994. 
11 Sachs, 1 993, p. 9. 
12 Sachs, 1993, p. 5. 



consists in designing cultural/political limits to developrnent. Each Society is 

called upon to search for indigenous models of prosperity, which allow 

society's course to stay at a cornfortable distance from the edge of the abyss."i3 

Developrnent in this view is deferential to nature, living within the 

prescribed boundaries of nature rather than trying to redefine the boundaries. 

It is the spirit of this definition that ecological economics seeks to reflect. 

The corollary to development, 'sustainable developrnent', has become 

sufficiently vague that "nobody is sure of what it means" although the 

concepts attached to the term have significant "influence over our future."iq 

The World Bank for instance states: "Sustainable development is 

development that lasts".ls The World Commission on Environment and 

Development (WCED), under the guidance of Gro Harlem Brundtland, 

popularized the term defining it as "development that meets the needs of 

today without compromising the ability of future generations to meet their 

own needsW.l6 The authors of the report were sensitive to socioeconomic as 

well as environmental issues and attempted to combine what had previously 

been viewed as polarised focuses for development strategies into the same 

theoretical framework. Indeed the global response to the ideals sanctioned by 

the Commission has been overwhelming. But while we are united in 

embracing these ideals, we are strongly divided on the ways and means of 

achieving them; specifically, between those who believe sustainable 

development can be achieved by tinkering with Our present systems and 

those who believe we need nothing short of a revolution in Our way of 

thinking; a total transformation of the position assumed by humankind 

13 Sachs, 1993. p.12. 
14 Daly, 1996. p. 2. 
15 WCED, 1987, p. 34. 
16 WCED, 1987, p. 8. 



within nature. 17 

The modernization paradigm advocates a norrnative/conventional 

approach built on economic growth. The WCED identified a strong 

correlation between poverty and environmental degradation. Neoliberals 

have proposed that benefits from growth will trickle down to help the poor 

meet their basic needs. They further suggest that protection of the 

environment can be assured most effectively through govemment 

regulations by integrating economic growth with environmental 

management in a f inni~cinlly*s responsible manner. 

Those who wish to transform the system subscribe to an alternative 

world view based on social equity and social self-determination, ecological 

stability and reorientation and transformation of socioeconornic systems. 

'Sustainable developrnent' in this view is criticised as being oxymoronic, 

particularly in view of the fact that the WCED advocated increased growth to 

achieve sustainable developrnent. It is preferable to speak of developing 

sustainability because Our present course of action is unsustainable. 

Even when considering environment and economy in the same 

framework of analysis, conventional approaches to development do not 

recognize the existence of absolute limits to growth. For instance, the 

Brundtland report states "The concept of sustainable development does imply 

limits - iiof absollife liniits but liniifnfioris iriiyosed by the prcsenf stnfe of 

fechnologj and social orgnniznfio~i on environmental resources and by the 

17 See Shiva. 1994, Sachs, 1995 for augments for radical change of the system. For arguments 
for reform of the system see: Sanyal, Bishwapriya, ldeas and Institutions: Why the Alternative 
Development Paradigm Withered Away, Repional Development Dialogue, Vol. 15, No. 1, 
Summer, 1994, pp.23-35. and Gore. Al. Earth in Balance. Boston: Houghton Mifflin, 1992. 
18 This is code for ensuring that financial considerations take precedence over socio- 
environmental ones. 
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ability of the biosphere to absorb the effects of human activities."i9 The 

report calls for "more rapid economic growth in both industrial and 

developing countries", anticipating a "five-to-tenfold increase in world 

industrial output" as a precondition to achieving sustainable development.zo 

The cal1 for increased economic growth has been enthusiastically endorsed by 

international financial institutions21 Ecological economists have been 

forthright in their skepticisrn that a five-to-tenfold increase in world 

industrial output is achievable. For the most part, their prognosis of this 

scenario is the collapse of ecosystems long before we reach that level of 

growth." 

Herman Daly offers an insightful discussion on the meaning of 

sustainable development. As he points out, even though there is rnuch 

debate on the subject, the "human mind is clever" and capable of dealing 

with concepts that are "diaiectically vague at the margins". We know that 

development should not impoverish the future and that economic activity 

should respect natural lawç that govem the health of the base that the activity 

depends upon. In particular the developed countries of the North should 

cease physical growth while qualitative improvement continues. Part of 

qualitative improvement will be equitable distribution, between and within 

On the basis of discussions such as 1 have presented here, development 

will be understood in this thesis to be a process rather than a goal in which 

19 WCED, 1987, p.8, italics added. 
20 WCED, 1987, p.89. 
21 lt is assumed by these interests that concern for distribution of that wealth need not be 
articulated: trickle down assures it. 
22 Goodland et al,Population. Technologv. and Lifestvle: The Transition to Sustainabilitv. 
Washington D.C.: Island Press, 1992. 
23 Daly, 1996, p. 1-3. 
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societies design indigenous models of prosperity through which their 

citizenry may achieve their full human potential within spatial and temporal 

limits. Acknowledging spatial limits will encourage people to Iive within the 

prescribed boundaries of nature. In organising our activities to meet our 

needs, we must recognize that humans are but one species among millions, 

al1 of which are interdependent and necessary for survival of the whole. This 

interdependence infers the need for recognition of more equitable relations 

within and between species. Acknowledging temporal limits will secure the 

rights of future generations, encouraging people to curb their extravagant use 

of resources and uncritical creation of wastes. 

1.2 Thesis Overview 

The comucopian myth of boundless nature upon which growth 

models of development are premised, have altered and perhaps even 

irreparably damaged the biosp here from which they draw their wealth. 

Neoliberalism, the model which dominates most of the globe, views growth 

as a precondition of the health of development. Paradoxically, limits to 

growth are a precondition for the health of the ecosphere within which it 

operates. The "Age of ExuberanceU2J may have made sense at one time, but 

it is clear that conditions have changed and old ways of thinking must change 

as well. The neoliberal model has not only failed to provide even basic needs 

to the worldfs poor, i t  is responsible for a widening disparity between and 

within nations laying waste to any remaining notions of the efficacy of 

"trickle down" theory. Clearly a new world vision is needed. 

After al1 these years of ignoring nature's limits and understanding Our 

place within nature, i t  is perhaps time to usher in the ecological era. 

240phuls. William. Ecolo~v and the Politics of Scarcity: Prologue to a Political Theory of the 
Steadv State, San Francisco: W. H. Freeman and Company, 1977. 
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Ecological economics provides an alternative that conceptualizes the human 

economy as a subsystem of the ecosphere, thereby providing a more accurate 

depiction of our place within the natural environment. The goal of this 

mode1 is frugality, meaning "neither poverty nor abundance"z5, based on 

physical flows and moral principles. By cornbining science and social 

conscience, this view builds on a strong conceptual base while taking into 

consideration the social, ecological, economic and cultural dynamics of 

population-environment linkages. Ecological economics offers an alternative 

vision for development which is timely, necessary and practical. 

This thesis will compare the two world views represented on the one 

hand, by the modernization paradigm with its growth orthodoxy and on the 

other hand, by the ecological economics paradigm based on limits to growth. 

It will argue that the growth paradigm is unsustainable and must be replaced 

by a paradigm which recognizes physical limits to growth. If we do not soon 

take action, the spectre of ecofacism is not farfetched. It does not have to be 

that way and ecological economics offers a world view that can provide an 

acceptable standard of living for the world's inhabitants in addition to a 

healthy environment. A participatory democracy in which al1 affected 

consti tuents are subjects of their own development will be cri tical to bringing 

about the social and political changes needed to underpin this transition. 

Chapter Two will provide a brief overview of the past fifty years of 

modernization followed by a discussion of some of the more controversial 

aspects of its underlying paradigm. Specifically, growth orthodoxy, the scale 

of technology and signs of environmental deterioration resulting from the 

interaction of these two aspects of development wili be explored. I will argue 

25 Ophuls, 1977, p. 47. 



that the neoliberal view of the world has CO-opted the ideal of sustainable 

development, using it to further an agenda which has more to do with 

sustainable growth than with sustainable development as understood here. I 

will demonstrate that growth does not eradicate poverty, it exacerbates it. In 

the drive for increased efficiency, technology is displacing people from the 

workplace creating greater poverty and environmental destruction. Physical 

evidence of environmental deterioration is increasing and the belief in the 

ability of technology to arrest this deterioration or to turn it around, if not 

accompanied by fundamental structural changes, is unfounded. 

Chapter Three will provide some insight into the philosophical and 

economic viewpoints on which the vision for ecological economics is 

constructed. These will include the ecological outlook of indigenous peoples, 

the social critique of neo-Marxists, the wamings of demography theorists 

regarding the ability of the environment to support population growth, and 

steady state theorists who laid the groundwork for understanding the need to 

maintain a state of equilibrium between environment and economy 

relationships. 

Chapter Four will provide an overview of some of the structural 

supports of ecological economics. Concepts will include systems theory, 

Lazlo's feedback model, thermodynamics, managing complexity, carrying 

capacity and appropriated carrying capacity concepts. In Chapter Five, we will 

again return to the visioning process. Here we will briefly explore some of 

the perspectives which are rarely heard but which offer critical insights to 

achieving sustainable development. These include the notion of "value free" 

research, spi ri tuali ty and a ferninist perspective. Chap ter Six will provide 

concluding remarks and an assessrnent of the potential of the ecological 



economics paradigm for effecting change. 

Chapter Two: The Drive Toward Modernization 

2.0 Introduction 

Roughly fifty years have passed since newly emerging nation states of 

the South shrugged off the shackles of colonial domination and began in 

earnest to modernize their economies through large scale industrialization. 

A variety of theoretical frameworks and policy tools were employed to try to 

create the condi:ion; ror realization of human potential for the two thirds of 

the world faced with an omnipresent struggle for survival. The task at hand 

was to try to eliminate poverty, create large scale employment and eradicate 

inequality. Gross National Product was the measurement by which success 

was gauged. 

My aim in this chapter is to demonstrate that the Western mode1 

which is being emulated by the South is an unsustainable project. Neo- 

liberalism with its growth ethos fails to provide even basic needs for the 

world's poor and is responsible for the widening disparity between and 

within nations. It is the contention of this thesis that an ecological 

economics approach to development is essential to understanding and 

rectifying the current ecological and socioeconomic crisis the world faces. 

The argument is presented in four sections. The first section provides 

a basic overview of the past fifty years of modemization. It identifies some of 

the strategies undertaken, the struggles encountered as well as major issues 

that have arisen. The second section challenges the assurnptions of the 

superiority of growth orthodoxy as a means of combating poverty. It also 

demonstra tes the need to acknowledge biophysical limits to growth. Section 

three looks at four key indicators that suggest we may have transgressed 



ecologicall y sustainable limi ts. Section four will challenge the neo-liberal 

optimistic view of technological innovation as a means of improving human 

welfare and of dealing effectively with environmental degradation. 

2.1 Fifty Years of Modernization: An Overview 

The past several centuries have been (largely) dominated by mechanistic 
thinking of the Enlightenment, with its emphasis on the privatization and 
cornmodification of nature and man; detachrnent and isolation from the natural 
world; and a near pathological obsession with creating a secure, autonomous 
existence, independent of the forces of nature.26 

With the passing of the colonial empires in Post World War II, came 

new hope for the future of the majority of the world's population. Prosperity 

it would seem was within the grasp of al1 and the success of the Marshall Plan 

in Europe meant that a model had been developed which would speed up the 

process. Early development models were based on a hierarchical linear 

approach that would "pull" the "backward" countries of the South 

(underdeveloped countries)z7 into line with the modemized prototype of the 

North (developed countries). By following a prescribed trajectory i t was feelt 

the less developed countries (LDCs) would be able to condense the tirneframe 

of development and leap frog into a modern industrialized state. Numerous 

and substantial loans were provided to help finance the transition and 

technology transfers were thus facilitated.28 But the desired transformation 

did not materialize although the repayment schedules and interest charges 

26Rifkin, Jeremy Biosphere Politics, New York: Grown Publisher, 1991. 
27 See Esteva, Gustavo. Developrnent, 2 
Power, ed. Sach, Wolfgang, London: Zed Books Ltd.,pp. 6-23, 1992, for a discussion on the 
introduction of the concept of underdevelopment. 
28 Aid and concessionary loans have facilitated the duplication of the Western model in 
governments the world over. Environment in this rnodel is a sectoral interest. As a general rule, 
the various sectors compete with each other for available budget. Usually the department of 
Environment (DOE) is the "poor cousin". Dialogue between departments is less then satisfactory 
and efforts by DOE to bring about sustainable development are viewed as restrictive and lirniting 
to growth and influence of the other departments. 
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were no illusion. The early optimism of development practitioners began to 

fade as each new strategy failed to resolve the underlying structural issues of 

poverty. To be fair, a great deal was accomplished in some countries but for 

far too many of the world's poor, life on the margins was a destiny which was 

difficult to escape. Instead we began to witness a widening of the gap between 

and within nations and growth in poverty was accompanied by a new threat, 

diminished health of the global environment.29 

The dominant approach to development focused on modernization of 

economies through large scale industrialization and growth which would 

lead to mass consumption. Capital needed to finance the transition was 

acquired through the large scale export of raw resources and the use of a vast 

supply of cheap labour. Once industrialization took root, the engines of 

growth would roar into action spurring the national economy forward and 

creating a cornucopia of benefits that would trickle down from an 

entrepreneurial elite to the Iess fortunate. Rural development was neglected 

in favor of creating urban centers of influence which houçed bureaucracies 

whose task was to consolidate the nation state and facilitate structural and 

institutional change. Crop land was transformed from subsistence 

production to cash crop production and displaced rural labour settled into 

urban ghettos. The result was increased poverty, homelessness and Ioss of 

livelihood and security for at least a billion people. 

Increasingly it came to be realized that the "Third World" was not a 

homogeneous unit and that a "one size fits d l "  approach to development 

would not suffice. Further, growth of an economy did not guarantee 

29 During the 1980s the contribution of developing countries (with 213 of the population to the 
world's GDP shrank to 1 50X, and the share of the industrial world (with 20% of the world's 
population) increased to 80% Sachs, 1993, p. 5 
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equitable distribution of the fruits of that growth. Alternative development 

strategies arose which tried to fulfil the needs of the poor30 . Development 

practitioners came to realize that encouraging people to migrate from their 

rural communities to grease the wheels of industrialization not only failed to 

bring about what could be termed "developmentf', it was also creating 

conditions with grave environmental consequences for al1 the world's 

population. The growth mode! is seemed, was consuming the base it was 

built upon - clearly an  unsustainable project. 

Although Rachel Carson's book, Sileiit Spriiig31 provided a wake-up 

cal1 to the problems of a polluted environment, it was the Club of Rome's 

Liniits to Growth 32 that galvanized global attention on the seriousness of the 

issue. Although the report has undergone a great deal of criticai analysis 

since its release, it paved the way for thoughtful reconsideration of 

fundamental assumptions long held dear by economists. About the sarne 

time, The Ecologist magazine published A Blrieprint for S u m i - ~ n l  which 

argued that industrial society with its "ethos of expansion" was 

unsustainable. Further, it argued radical change was "both necessary and 

inevitableff because increasing population with its concomitant increasing 

consumption was disrupting ecosystems, depleting resources and 

"undermining the very foundations of survival."33 Schurnacher34 

reinforced the need to rethink the economic structure of the Western world 

which was responsible for the building of "a systern of production that 

30 Tnese included the Basic Needs Approaches adopted in the 1970s by international agencies 
such as the ILO, UNEP and IBRD as well as national strategies that were people oriented and 
designed to alleviate poverty. 
31 Carson, Rachel, Silent Sprina. Riverside Press. Cambridge, Mass., 1962. 
32 Meadows, et al, The Limits to Growth, New York: Potomac Associates.1972. 
33 Goldsmith, et al, Blueprint for Survival, London: Tom Stacey Ltd.. 1972, pp. 14 - 15. 
34 Schumacher, E.F. Small is Beautiful: A Studv of Economics as if P e o ~ l e  Mattered, London: 
Penguin Group, 1973. 
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ravishes nature and a type of society that mutilates man". The emergence of 

a planetary consciousness began to take shape. Concepts such as limits to 

growth, Spaceship Earth and the global commons increasingly came into use. 

The United Nations Conference on Environment and Development held in 

Stockholm in 1972 emphasized that ecological systems transcended national 

boundaries and that humankind is ultimately dependent upon the biosphere 

for its continued existence. Global modelling and physical systems theories 

gained legitimacy. These theories sought to view the world as a physical 

whole whose ecological systems were influenced by human development 

processes. Conceiving the system as a whole was necessary to understanding 

important linkages and interactions that might otherwise be missed.33 

World systerns theories evoived in part, as a criticism of dominant 

approaches to development of the 1950s and 1960s. Influenced by 

dependenci@ , the approach was Marxist "in spirit". According to world 

system theorists the capitalist world economy took root in the sixteenth 

century. Over time, capitalism broadened its reach to incorporate "a growing 

number of previously more or less isolated and self-sufficient societies into a 

comp lex system of functional relations", then deepened its tentacles into the 

socioeconomic realms of those societies. Thus a small number of core states 

35 Hetne. Bjorne, Development Theory and the Three Worlds, Essex: Longman Scientific & 
Technical, 1990, pp. 1 14-1 24. 
36 The dependency school is influenced by Marxist tradition and Latin Arnerican structuralism. It 
was a revolutionary creation indigenous to Latin America. Although there are several theoretical 
orientations on the theme. the Centre-Periphery mode1 developed by Prebish plays a central 
role. Dimensions of this view include holism v. particularisrn, external v. internat causal factors, 
sociopolitical v. economic analysis, sectoral/regional contradictions v. class contradictions, 
underdevelopment v. dependent development and voluntarism v. determinism. Theorists 
include Prebish, R. The Economic Develo~ment of Latin America and its Principal Problems. New 
York. United Nations. 1950; Cardoso, F. H., De~endencv and Deveto~ment in Latin America, 
Berkley: University of California Press. 1979; Dos Santos, T., The Structure of Dependency, 
American Economic Review 60(21) May 1970; and Frank, A. G., The Development of 
Underdevelopment, Monthlv Review. Sept. 1966. 17-30. Hetne. 1990. pp. 82-98. 
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bansforrned "a huge external arena into a periphery". Between the core and 

the periphery was a semiperipheral group competing for core status.37 

Different "modes of exploitation" led to different modes of production which 

greatly influenced the development potential of peripheral nations. When 

al1 of the remaining "external areas" have been incorporated into the world 

system, "the capitalist process of expansion, which started during the 

sixteenth century, will be completed. ... When the frontiers of the world 

[economic] system are reached and the world constitutes a single mode of 

production, the Marxist mode1 of the capitalist system would ultimately 

correspond to the ernpirical situation."3s It was not easy to back away from 

the 'system' and develop an independent course of action; in fact, the 

experience of most Third World countries was that they were part of the 

'system' "whether they liked i t  or not". Countries that embarked upon self- 

reliance strategies were considered 'hostile' to the 'free world' and subjected to 

destabilization tactics. Cuba, Jamaica and Nicaragua provided examples for 

those who contemplated stepping out of line.39 This suggested that the 

industrialized world was perhaps becoming more dependent upon the 

conditions of poverty of the developing world than they cared to admit and 

that the conditions accompanying aid transfers were drafted more for the 

benefit of donors than recipients. 

The debt that was amassed to undertake industrialization and the 

energy costs incurred to keep it going began to threaten international 

37 Hetne, 1990, p. 123. 
38 Hetne, 1990, p. 126. 
39 Hetne, 1990, pp. 123-1 26. 



financial stability in the early 1980s.40 International financial institutions 

(IFIs) enlisted the guidance of the International Monetary Fund (IMF) to 

underta ke structural adjustrnent prograrns (SAPs) to improve payment 

performance. Thus an  important shift in alliances was enacted. National 
A 

governments, 

between their 

ci tizens). The 

A 

in order to have access to international markets had to choose 

fiscal masters (IFIs) and the consiituents they represent (their 

IFIs held sway. Between 1981 and 1985, $159.1 billion was 

transferred from Latin America to banks in the industrialized countries to 

service the foreign debt, equivalent to 4-5 per cent of economic output for the 

region.41 The social costs were staggering.42 SAP policies led to the 

"compression of real earnings and to the reinforcement of the cheap labour 

export economy ... budgetary austerity, trade liberalisation and privatizationf' 

and the relinquishment of fiscal and monetary control of nation states.43 

Strategies such as  currency devaluation meant that developing 

countries which relied heavily on raw resource exports to generate foreign 

exchange, had to liquidate more bundles of raw resources to make up for the 

devaluation, a problem that was compounded by declining prices for primary 

40 During the 1970s, the major oil producing countries had surplus export revenues which they 
loaned internationally. Oil importing countries fan trade deficits because import expenses were 
higher than export earnings. The shift of income from resource-poor to resource-rich countries 
had the potential to cause a depression. ''The spectre of world excess savings leading to 
deficient demand haunted Central Banks and Treasuries around the world". To postpone the 
crash, oil savings were loaned to oil importing countries, to developing countries and to firms in 
developing countries. The "developing countries were enabled to run trade deficits to match 

OPEC surpluses, and hence to maintain world demand for manufactured goods." The debt crisis 
surfaced in 1982 when interest rates increased dramatically and prices of developing country's 
exports declined precipitously. The net resource transfers from highly indebted countries in 1985 
was about $30 billion per year or 4% of their GOP. Between 1982 and 1987, "the real value of the 
foreign debt of the seventeen most heavily indebted countries increased from$392 billion to an 
estimated $485 billion." Branford, Sue &Kucinski, Bernardo, The Debt Squads: The US. the 
Banks and Latin America. London: Zed Books, 1988. 
41 Branford & Kucinski, 1 988, p. 1. 
42 The social effects of SAPs are well documented-See for instance Veltmeyer, 1993, 
Chossudovsky,1991, UNICEF's study entitled Structural Adjustment with a Human Face. 
43 Chossudovsky, 1 991, p. 1 
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products due to widespread recession. Communities that previously had 

depended upon these resources were uprooted and "resettled". Indigenous 

knowledge and technology were obliterated together with the cultures they 

were housed in but this was not considered a loss because they were 

'backward' and 'primitive'. 

Despite numerous rescheduling programs, the Lost Decade of the 1980s 

ended with Third World debt totalling $1 . D O  trillion, accounting for 

approximately 44% of the GNP of al1 developing countries combined and 

utterly ruinous prospects for their futures.-14 Sub-saharan Africa eamed a 

new place in the global pecking order, "Fourth World", a title reflecting their 

debt load which accounted for 108 per cent of GNP-a 

In contrast to conditionalities imposed by the IMF, the US. government 

covered its own deficit by boosting interest rates to attract international capital 

investment, a policy which exacerbated the debt crisis in other countries. It is 

worth noting that a precedent had already been set in postwar Europe whose 

recovery owed much to "the realism of those early structural adjustment 

loans and debt writeoffsw4o . After WWII, Britain was heavily indebted to the 

United States but they were "offered a package in which interest payments in 

excess of 2 percent of foreign exchange earnings would be forgiven completely 

- not just rolled over".J7 

The international financial crisis of the Eighties pushed 

environmental problems to the background. By the end of the decade 

however, it was becoming increasingly apparent that environmental 

44 Chossudovsky. 1991. p. 11 
45 Chossudovsky, 1991, p. 11 

46 Newbery. David M. The Debt Crisis. Develooment. Journal of SID, 1989, p. 36. 
47 Newbery. 1989. p. 36. Faber. Michael.Conciliatory Debt Reduction, 5th Dudley Seers 
Mernorial Lecture, lnstitute of Development Studies, University of Sussex, 1988. 
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deterioration could no longer be ignored. The release of the Brundtland 

Commission's report, Oiir Commori Friture, heralded the most 

encompassing analysis of environment and development issues to date and 

popularized the term "sustainable development". Brundtland's great 

achievement was in garnering political consensus on the need to view 

environment and developrnent in a single framework - something that had 

not been institutionally ernbraced to this point. Despite this, sagging 

economies in the North soon pushed environmental issues aside again and 

sustainable development came to be understood as "conservation of 

development not conservation of nature"48 . 

With the demise of the central planning mode1 in Eastern Europe, the 

U.S. bourgeoisie promptly declared neo-liberalism v i c to r i ous~~  and the free 

market economy came into full swing. Privatization of public assets, 

deregulation of markets, removal of trade and investrnent barriers and 

provision of incentives for investors to facilitate globaliza tion of trade 

promised to provide the panacea to development where past efforts had 

failed. The Soviet Union was quickly dismantled and any development 

strategy that smacked of socialist tendencies was smothered. "Democratic" 

regimes were established to guarantee "free markets" that protected 

individual rights to pursue ma terial welfare. "Free and transparent 

elections" legitimized these regimes. The result was an  even greater skewing 

of the distribution of the products of development. 

Increasingly nation states have traded their sovereignty to be iincluded 

in the emerging global trade regirne. T'ne irnplementation of policies which 

48 Sachs, 1993, p.10. 
49 Marzani, Carl, On Interrinu Communisrn and Exaltina Ca~italism. Monthly Review Press, New 
York, 1990, p. 1. 
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create a "level playing field" is a condition of membership in this prestigious 

club. To be left out is to be marginalized. Thus billionaires compete with 

paupers for the same resources. Without a strong state, it is becomingly 

increasingly difficult to enact and enforce equitable social and environmental 

policy. Debt and high unemployment have resulted in budget cutbacks and a 

weakened state apparatus50 . lt is against this backdrop that the health of Our 

life support systems continue to decline while the demands on it increase. 

In 2 992, sixteen hundred esteemed scien tists including 101 No bel 

Laureates issued a "Warning to Humanity" that human beings and the 

natural world are "on a collision course" and that if WC d o  not check the 

damage we are inflicting on the environment, we "may so alter the living 

world that i t  wiII be unable to sustain life in the rnanner that we know."sl 

Since that time, a growing number of scientists have joined the chorus; in 

fact, some suggest we may have already transgressed the boundaries of what is 

ecologically sustainable and cite ozone depletion, global climate change, loss 

of biodiversity, deforestation and a host of other indictors as evidence of the 

weakening of life support systems. 

In spite of the clarion calls to reassess the neo-liberal mode1 that now 

dominates the globe, business-as-usual is the only item on the international 

agenda. At issue is the fact that the neo-liberal growth mode1 not only fails to 

deliver anything that resembles "development", it virtually destroys the base 

upon which development can occur. 

- - - - - - - - - 

50 It is significant that the only item which never appears on the chopping block is corporate profits 
or anything that will restrict attaining them. 
51 Union of Concerned Scientists. "World Scientists' Warnina to Humanityn. Cambridge. Ma: 
Union of Concerned Scientists Publications Department, Feb. 1993. 
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2.2 The Growth Debate 

2.2.1 Sociopolitical Aspects 

Brundtland's cal1 for a five-to-tenfold increase in world industrial 

output was quickly taken up by proponents of neoliberalism. The task was 

determining the fastest way to achieve growth to alleviate poverty and 

income inequality. The primary indicator cf progress was GNP and the major 

project was increasing GNP. The process entailed global economic integration 

through free trade to increase competition, make available lower priced 

products and most irnportantly, contribute to growth in GNP. AH countries 

became hooked into a single international system and capital began to 

circulate globally seeking maximum advantage while pledging no allegiance. 

Neoliberals took no heed of the assumptions their classical predecessors laid 

out when arguing for trade between nations, primarily that capital would be 

immobile within nations and that capitalists were nationalists. Smith's 

legacy of hissez-foire, diuision of inboilr nrid cortipnrnt ive advontrige was 

invoked while his protest "that the freedom of trade should ever be entirely 

restored in Great Britain, is as absurd as to expect that an Oceania or Utopia 

should ever be established in it" was virtually ignored.32 Seizing the 

moment, neoliberals dismissed the other important Iessons of history yielded 

by those who have attempted to conquer the world. 

There is no empirical evidence to support the notion that free trade 

will eradicate poverty53 . To the contrary, what we are witnessing is a 

downward push on wages, labour and environmental standards and worker 

benefits. The only thing that is increasing is profit margins and 

52 Smith, Adam, An Inauiry lnto the Natures and Causes of the Wealth of Nations. New York: 
Modern Library lnc., originally published in 1776), p. 241. 
53 The issue being taken is not with trade per se, rather it is with the terms of trade that are 
presently being enacted. 
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environmental deterioration. The outcome thus far is not surprising 

considering the large body of economic theory that asserts that "highly 

i ineq~ id  distributions are necessary conditions for genera ting rapid growth."jd 

If wide inequalities are a necessary condition of maximum growth and if in the 
long run maximum growth is a necessq  condition of rising standards of living 
for all, through the natural '8trickle-down" processes of cornpetitive and rnixed 
economic systems, then it foIlows that direct concern with the alteviation of 
poverty would be self-defeating. Needless to Say. such a viewpoint, whether 
correct or not, provided a... rationalizaiion for the accumulation of wealth by 
powerful elite groups.55 

The argument supporting inequality of incomes was premised on the 

belief that the rich saved and invested their income and the poor spent their 

income on consumption goods. High GNP growth rates were indicative of 

high national income savings; therefore, high levels of income inequality 

meant greater savings and faster rates of economic growth. The short term 

pain was worth the long term gain of a larger econornic pie that would 

eventually be redistributed through tax and subsidy prograrns mlieri t k q  

coidd br nfforded. 

Michael Todaro counters the view represented here with four points:ja 

1. A century ago the wealthy may have saved and invested but 

empirical data now demonstrates that the contemporary elite are not 

known for their frugality or their penchant for investing in their local 

communities. They are more likely to squander their income on 

imported luxury goods, opulent homes, luxury cars and international 

travel, and to "seek safe havens" abroad for their savings in the form of 

flight capital."57 This detracts from rather than adds to a nation's 

54 Todaro, Michael P., 1989, Economic Develooment in the Third World, New York: Longman Inc. 
1989, p. 168. 
55 Todaro, 1989, p. 169. 
56 Todaro, 1989, pp. 169-170. See also Chambers, Robert, Rural Develo~ment: Puttina the 
Last First, Essex: Longman Scientific & Technical, 1983. 
57 Todaro, 1989, p. 169. 
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productive resources. There is no evidence to support the notion that 

the rich Save and invest more in the domestic economy than the poor 

do which makes the strategy of promoting income inequality to 

generate the necessary preconditions for economic growth unfounded; 

rather such "strategies might better be called "antidevelopmental".j~ 

UN studies indicate that small farmers and individuals in less 

developed countries (LDCs) are among the highest savers.39 

Experience with small lending programs such as the Grameen Bank 

demonstrate that the poor are also superior performers at repaying 

their debt in cornparison to their wealthier counterparts. The poor Iive 

too close to the margins to be complacent about "saving for a rainy 

day." 

2. Low income levels and poor standards of living are more likely to 

create the conditions of lower productivity among the poor which in 

turn, leads to slower economic growth. Structural adjustment 

programs have placed too much emphasis on balance-of-payments 

problems without paying attention to reforms that improve human 

resource productivity (health, education and nutrition) or  access by the 

poor to productive resources (land and capital). Trade liberalization 

and privatization of markets without the reforrnation of institutions 

that are adverse to the poor result in "rapid accumulations of wealth 

among a small number of people with only lirnited benefits to the 

- - - 

58 It is noteworthy that an inverse relation between productivity and farm size has been 
documented in Argentina, Brazil and Chile. Minifundios in these three countries were found to 
yieid more than twice the value of output per hectare under cultivation than the latifundios and 
more than 10 times the value per hectare of total farmland. Todaro, 1989, pp. 304-305. 
59 Todaro, 1989, p. 183. 
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poor".60 Strategies to irnprove the rnaterial well being of the poor have 

been shown to improve productivity and economic prosperity as a 

whole. 

3. Higher incomes levels for the poor result in increased demand for 

locally produced goods Like food and clothing. The rich tend to 

purchase imported luxury goods which does not stimulate the local 

economy. Increased local production, employment and investment 

lead to rapid economic growth with broader participation. 

4. Greater income equality brought about by a mass reduction in 

poverty can be a "powerful material and psychological incentive" to 

broader participatory development leading to increased economic 

activity. Greater inequalities can be "powerful material and 

psychological disincentives to economic progress" and can fuel 

considerable social unrest. 

In 1960, the Northern countries were twenty times richer than their 

Southem counterparts; by 1980, they had grown to forty-six times richer.61 

The view that income inequaiity will lead to rapid economic growth anci 

poverty alleviation through trickle down is no longer tenable. Instead, the 

evidence suggests that the gigantic social engineering experiment has created 
rr 

inescapable misery and social disen franchisement. Tradi tional societies have 

been destroyed and the "new ways are not viable".62 

People are caught in the deadlock of development: the peasant who is 
dependent on buying seeds, yet finds no cash to do so; -.. the clerk who mad made 
it in the city, but is now laid off as a result of cost-cutting measures. They are 
al1 Iike refugees rvho have been rejected and have no place to go ... forced to get 
by in a no-man's land between tradition and modernity.6-7 

60 Pinstup-Andersen. Per, World Food Trends and Future Food Security, Food Policy Report, 
The International Food Poiicy Research hstitute, Marchl 994, Washington, p. 12. 
61 Sachs, 1992, p. 3. 
62 Sachs, 1992, p. 3. 
63 Sachs, 1992, p.3. 
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The viewpoints of Todaro and Sachs outlined above illustrate the 

perspective of this thesis. There is no evidence to support the notion that 

economic growth alleviates poverty. Placing wealth in the hands of the so- 

called entrepreneurial elite with the expectation that they will invest and 

generate new wealth which will trickle down to the masses is a nothing more 

than a ruthless myth perpetuated by the ruling class. 

2.2.2 Biophysical and Social Limits to Growth 

Growth is constrained by two fundamental limits.64 The first is 

biophysical. From a biophysical aspect, economic growth can be defined as 

"an increase in physical scale of the matter/energy throughput that sustains 

the economic activities of production and consumption of cornmodities".6-i 

Rates of resource extraction must be representative of nature's ability to 

renew those resourcts. Economic activity generates wastes and these too are 

constrained by nature's ability to assimilate wastes back into the ecosphere. In 

economic parlance, we can consider resources to be natural capital and the 

ideal situation is to keep the stock constant (maintaining capital intact) and 

live off the interest (annual regenerative capacity). This way, subsequent 

generations will inherit a constant stock of natural capital that can be used for 

sustenance. Growth economics seeks to speed up  the process of resource 

extraction by using large scale technology, much of which is powered by fossil 

fuels. The entire economic process creates waste at a faster pace than the 

ecosphere can deal with in terms of its regenerative and assimilative capacity. 

Because of the global integration of the economy, this process is now global in 

scale. The vast majority of developing countries lack the institutional and 

infrastructural capacity to deal with these issues at a meaningful level. The 

64 Daly, 1996, p. 35 
65 Daly, 1996, p. 31. 



developed countries lack the political will to deal with them.66 

It is often proposed that human ingenuity will find a way to work 

through the bottlenecks that resource constraints pose by substituting 

different stocks or through technological innovation. However, ecological 

econornists argue, stocks are complimentary to capital investment, and 

substitution options are Iimited.67 For instance, a sawmill is of no use 

without logs and fishing boats are useless without fish.68 Technological 

innovation can evade the boundaries of Nature's carrying capacity, but these 

extensions are only temporary as another shortage in resource generation or 

sink capacity will quickly corne into play. The only acceptable reasons to try to 

extend carrying capaci ty are when steps are being taken simultaneously to 

radically change those processes which created the problem in the first place. 

For example, we nonr know that the use of non-renewable fossil fuels is 

creating a carbon imbalance in the atmosphere which, in tum, is creating a 

host of spinoff problerns. It may make sense to continue to use fossil fuels for 

the short term to keep activity going but only if we are actively seeking to 

replace fossil fuel energy with renewable sources. Clearly this is not being 

done. Most of our research is being devoted to making Our technology more 

energy efficient rather than changing the energy source, thus evading nature's 

boundaries a little longer. This strategy gives us a brief respite but in a short 

time we will face another constraint, whether it be a sink constraint which 

creates havoc with weather or a source constraint in which we finally deplete 

oil reserves. Either way, the day of reckoning is fast approaching. Because so 

much econornic activity is fossil fuel based, cornpetition is sure to increase as 

66 Gore. Al. Earth in Balance, Boston: Houghton Mifflin, 1992. 
67 Daly, 1 996, Wackersnagel. 1 996. 
68 Daly, 1992, pp. 23-37. 
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supplies dwindle, heightening international tension. More important1 y, the 

health of the biosphere (and of its inhabitants) will be further impoverished 

as carbon imbalances increase. The key question from a biophysical 

perspective, is how much can we assault the biosphere before it collapses? 

Long before we reach biophysical limits, we will be confronted with 

socio-poli tical limi ts because the escala ting tension resulting frorn the 

inability to meet basic needs will create more social unrest than can be 

successfully contained within current political arrangements. The tragedy of 

civil strife in areas like Zaire, Mozambique, lsrael and Palestine, Ethiopia, 

Laos and elsewhere speak to the tragedy of unequal social relations, whether 

they be interna1 or international, leading to inequities in the allocation of 

resources needed for survival. 

Even if we could continue growth using human ingenuitv, 

"ethicosocial limits may render it undesirab1e"if we consider Daly's four 

principles.69 

1. Tlie iirsirnbility of grozotli fiiinriced by the drnzadomii of geologicnl 

cnpitnl is lirrzited by the cost imposed uir fiitiiw geilerntioris. While the 

basic needs of the present generation should take precedence over those of 

the future, the "basic needs of the future should take precedence over the 

rxtrnimgnnt 11r-utnj of the preseritfr.7o 

2. The drsirnbility of grorutli fitinrlced by tnkeoîwr of linbitnt is liinited by 

the extinctiorz or redlictior~ iiz ilmiber of sriitieri f szibhiirrr~rr species 

ruhosr Iznbitnt riisnppenrs. The instrumental value of other species, 

particularly in terms of the life support services they provide is poorly 

understood and vastly undervalued. The intrinsic value of these species 

69 Daly. 1996. pp. 35-37. Italicised points quote Daly. 
70 Daly, 1996. p. 36. italics added. 
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is virtually ignored and presents a major philosophical dilemma in view 

of the rate of extinction which is now taking place. 

3. The desirnbility of nggregnte growth is liniited by its self-cnncell ing 

effects on zuelfnre. J.Ç. Mills observed that "Men do not desire to be rich, 

but to be richer than other men."71 Once absolute needs have been met, 

satisfying relative wants becomes a 'zero-sum game', cancelling out any 

gains that have been made. 

4. ?ile desirnbility of nggregote grozufli is lirrrited by the corrosiue effects ori 

niornl stnricinrcfs resirltirzg from the zlwy nttitudes tknt foster grozutll. 

Greed and acquisitiveness fan the flames of growth. "Expanding power 

and shrinking purpose lead to uncontrolled growth for its own sake which 

is wrecking the moral and social order as  well as the ecological order"? 

Population size and technoIogica1 innovation that allow us to 

temporarily evade the boundaries of Nature's Iimits, "have made satisfaction 

of today's human aspirations dependent upon massive deprivation for 

posterityU.73 Humans are taking over the habitat of other species at a rate that 

is unprecedented in human history; in fact habitat destruction is the primary 

cause of  extinction.74 Conservative estimates suggest 5,000 species become 

irreversibly extinct each year, about 10,000 times as  fast as prehuman 

extinction rates. Less conservative estimates put the rate at 150,000 species per 

year.75 Other species of life have an intrinsic value beyond their utility to 

humans. Enlightened self interest should tell us that we do not know 

enough about biodiversity to determine which species are riecessnry to sustain 

71 J. S. Mills cited in Daly, 1996, p.36. 
72 Daly. 1996. p.37. 
73 Catton. 1980, pp. 3 - 4. 
74 Corson. Walter H.. ed. 1990. Global Ecoloqy Handbook: What You Can Do About the 
Environmental Crisis. Boston: Beacon Press. p. 102. 
75 Goodland, l992, p. 14. 
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out continued existence. Even categorizing other species as sitb human, 

establishes a hierarchy of worth that prejudices Our thinking. 

What we do know is that all species are part of the web of life that is 

needed to sustain life and that the loss of a species creates a hole in the web. 

How do we weigh the worth of a species? In terms of policy, we concem 

ourselves with those species which are deemed to be beneficial to human 

kind, particularly if they are of economic importance. We are prepared to 

rank those species (keystone species) which we are prepared to Save frorn 

extinction and to allow others to go by the wayside. This attitude clear!:, 

demonstrates the anthropocenticism which is rampant in Our policy 

formulation. It also underscores a lack of sophistication in terms of the 

workings of the natural order. We do not know what we do not know so 

how can we assess which species we rierd to survive? 

Biological diversi ty is our most important natural resource.76 The 

health of Me support services needed for our survival (clean water, air and 

healthy soil) depend on a wide range of species. Symbiotic relationships 

between species highlight the concept of interdependence. For example, 

plants absorb carbon dioxide and release oxygen while humans absorb oxygen 

and release carbon dioxide. The root system of plants together with Worms, 

insects, fungi, and soil bacteria "regulate stream flows and groundwater 

levels, cleanse pollutants from surface waters, and help recycle soi1 

nutrients."77 Insects and bats are important pollinators. For example, insects 

pollinate ninety of the most important crops in the US., valued at more than 

$4 billion and the productivity of nine others in enhanced when pollinated by 

76Corson, 1990, p. 103. 
77 Corson, 1 990, p.fO3. 



insects.78 These life support senrices are "freeff but we do not become aware 

of their value until they are disrupted or eliminated. The cost of fixing them 

is astronomical, if indeed they can be fixed. Maintaining the health of life 

support services is a pillar of ecological economics. 

2.3 Environmental Impacts of the Growth Mode1 

Neo-liberal economics assumes an infinite supply of natural resources 

and sinks for disposing of wastes resulting from the exploitation of those 

resources. Technology will take care of the problems market societies 

encounter and the "invisible hand of the market" will take care of the 

economy. Because nature is not considered to be a limiting factor, dominant 

theories of economics have only to be concerned with the use and allocation 

of scare resources. The logic is that shortages of goods or services will be 

identified by an increase in prices and an overabundance will be reflected by a 

decrease in prices. Goods and services provided by the ecosphere have no 

formal value with few exceptions, hence they are free and free signal5 

abundance. 

Substitution of natural resources with artificial ones renders the 

potential for price to signal shortages as meaningless. Substitution in this 

context simply eliminates the market for natural resources thus depressing 

the price they fetch. Since developing countries rely heavily on the sale of 

natural resources to gennerate income, they will lower their price to compete 

with artificial substitutes. Under these circumstances, a resource can become 

completely depleted while the price continues to decline. This is not seen as a 

problem because a replacement for the resource has been identified. 

However, the natural resource is part of the web of life and thus serves a life 



support function which may not be readily discernible. 

The abundance of nature may have been a given a couple of centuries 

ago but this viewpoint is no longer appropriate in today's circumstance. Not 

to be dismayed, conventional economics assumes that technological 

innovation can get us out of our present predicament and add to GNP in the 

process. Even so, evidence is mounting that we are coming closer to 

exceeding the regenerative and assimilative capacity of global ecosystems and 

that we are endangering essential life-support Çunctions.79 Neoclassical 

economic rnodels have failed to detect these disruptions. The strategy of 

promoting increased growth to address the environmental degradation we 

currently face demonstrates a profound ignorance of life support systems. 

Although a number of areas have been identified as cause for concern, this 

study will focus on four major indicators of ecosystem disruption: human 

biomass appropriation, global climate change and variability, stratospheric 

ozone depletion, land degradation30 

2.3.1 Evidence of Limits: Human Biomass Appropriation 

Vitousek et al relate the human economy to the concept of carrying 

capacity from a global perspective in a study conducted in 1986. They 

estimated that the human economy uses nearly forty percent81 of the earth's 

annual net primary production(NPP) of terrestrial photosynthesis today 

79 See Ophuls.1977. Goodland. 1992. Brown. 1996. Rees. William E., Boothroyd. Peter, Ed., 
Ecological Principles Relevant to Population Gro wth and Carrying Capacity in Po~ula t ion- 
Environment Linkages: Toward a Conceotual Framework. Halifax, Dalhousie University. 1994. 
Catton, 1980. Clowe, Michael. Whv are We in the Environmental Mess?: A Socioloaical 
Persoective, Lecture at Halifax Regional Library, Sept. 28,1989. 
80 Goodland. 1992, pp.3-22. Contributions of other authors are cited as appropriate but the 
indicators identified in this chapter follow Goodland's lead. 
81 Vituosek, Peter M., et al. Human Appropriation of the Products of Photosynthesis. 
BioScience. 34(6)(1986): 368-73. intermediate calculations range from 19% to 37.8% depending 
on assurnptions used and the high estimates range from 40% to 41 %. again depending on 
assumptions. pp. 371-372. 
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either directly or indirectlys2 and that they affect much of the other sixty 

percent of terrestrial net primary production, often heavily. This other sixty 

percent must be shared by the millions of other land-based species on the 

planet. If we take this percentage as an index of the human carrying capacity 

of the Earth and assume that a growing economy could corne to appropriate 

80% of photosynthetic production before destroying the functional integrity of 

the ecosphere, the earth will effectively go from half empty to nearly full by 

the middle of the next century-a Rising per capita consumption would 

shorten the doubling tirne. "Observers who believe that limits to growth are 

so distant as to be of no consequence for today's decision makers appear 

unaware of these biological realities."s-i 

It is not unreasonable to assume then, that bioproductivity rnay soon 

be a limiting factor for the global economy. The weakening of some 

ecosystems may undermine the resilience of the biosphere exacerbating the 

potential for a crisis situation. I t  is worth noting that the study cited has not 

been challenged to date. While the numbers are subject to some debate, the 

reasoning behind the study is sound implying that we rethink our 

stewardship responsibilities without delay. 

2.3.2 Evidence of Limits: Global Climate Change and Variability 

Climate change and variability has been identified as the number one 

82 NPP used directly includes al1 primary food consumed by humans and domestic anirnals; 
firewood and timber for construction and fibres, about 5% ot NPP; indirectly: CO-opted 
bioproductivity (inevitable byproducts of agriculture and forest management which are not 
consumed, about 25% of NPP), and foregone bioproductivity (deforestation. desertification, 
human settlements and lower production due to agriculture, about 10% of terrestrial 
NPP).Vituosek et al cited in Wackersnagel, Mathis. 1992. Boothroyd, Peter, ed. Cornparhg 
Three Thinking Tools for Policy Anafysis. Population-Environment: Toward a Conce~tual 
Frarnework. Halifax: Dalhousie University. p. 48. 
83 Medium fertility estimates put world population at 10 billion in the year 2050. Kendall, Henry W. 
& Pimentel, David, Constraints on the Expansion of the Globl Food Supply, Ambio: A Journal of 
the i-iuman Environment, 1994. 
84Vituosek,et al, 1986, p. 373. 



issue in coming years by sustainable development experts from OECD 

countries. An increase in the concentration of greenhouse gases is 

contributing to changes in the Earthfs atmosphere leading to greater climatic 

swings and more intense and severe weather patterns. Climate variations 

brought about by changes in temperature, precipitation, soi1 moisture and sea 

Ievel are expected to have adverse impacts that are global in scope on 

socioeconornic and ecological sys tems.85 

Greenhouse gases such as carbon dioxide shape the earth's climate by 

trapping heat in the atmosphere. The process is a natural one, providing 

favourabie conditions for life on earth. It occurs when radiation frorn the Sun 

is reflected off the earth and trapped in the troposphere by a combination of 

chernical reactions caused by gases such as carbon dioxide, 

chlorofluorocarbons, methane and nitrous oxide. Human activities intensify 

this process resulting in disequilibrium of climate regulating systems. 

Carbon dioxide caused by the burning of fossil fuels (coal, oil and 

natural gas) is the major contributor to green house gases. The other major 

source of carbon emissions is deforestation. Six billion tons of carbon are 

released into the atmosphere annually by human activity through fossil fuels 

and deforestation-86 Three billion tons remain in the atmosphere and the 

world's oceans and northern hemis~here forests each absorb about 1.5 billion 
I 

tons of carbon dioxide annually.s7 

Other greenhouse gas pollutants 

intensive agriculture, coal mining, and 

85 PCC Working Group 11 (1995) UNEP. 

include methane, 

leaky na tural-gas 

caused primarily by 

86Flavin. Christopher. 1996. Facing Up to the Risks of Climate Change in Brown. Lester R. et al. 
eds. State of the World 1996: A Worldwatch lnstitute Re~ort  on Proqess Toward a Sustainable 
Society. New York: W.W. Norton & Company. p. 24. Goodland. 1992. p. I O .  
87 Flavin, 1996, p. 24. 
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chlorofluorocarbons (CFCs), from industrial production, and nitrous oxide 

from fertilized soils. These three pollutants are "orders of magnitude more 

damaging than carbon dioxide" although their amounts are much less.88 

While scientists are in agreement that climate change is underway, 

they are uncertain of the exact impacts of that change. Studies carried out to 

date are based primarily on a doubling of greenhouse gas concentrations. 

These studies do not take into account dynamic responses to increasing 

greenhouse gases, the consequences of increases beyond a doubling of 

greenhouse gases or  an assessrnent of the implications of multiple stress 

facto rs.89 

We can expect human-induced global warming to contribute to a rise 

in global mean sea level. The main factors will be melting of rnountain 

glaciers and expansion of the warming seas.90 Sea level rise will make coastal 

ground water saltier, endangering wetlands and inundating farmland and 

coastal communities. We can anticipate the migration of millions of refugees 

from low-lying coastal regions (coasts and estuaries currently hold fifty-five 

percent of the world's population and sixty percent live within one hundred 

kilometers of sea coasts), an increase in the dura tion and intensi ty of storms, 

damage to ports and coastal cities as well as to agriculture.91 

Climatic swings will dramatically affect growing seasons, forest cover, 

drainage patterns, ice caps, sea and lake levels, permafrost, the health of trees 

in cities as rvell as the distribution of vector-borne diseases.92 Changing 

88 Goodland, 1992. pp. 8-9. 
89 IPCC Working Group 2 (1 995). UNEP. 
90 "Greenland ice-cores, two miles thick. show that changes in the climate system may be on- 
Iinear. "Jumps" into new regimes can occur abruptfy within three to seven years and volatility and 
greater extremes can herald that climate "jumpn. Epstein, p.1. 
91 Goodland. 1992. p. 9 & Globe & Mail. July 27. 1996. pp. A l .  A6. 
92 Epstein p. 1, Goodlandl1992, p. 10. 
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patterns of vector-borne diseases93 and the spread of agricultural pestsg? are 

consistent with projections made by climate change models. Technological 

control has limited potential because repercussions resulting from the use of 

pesticides, fungicides and insecticides include negative impacts on the 

"composition, structure and function of ecosystems" and opportunistic 

species gaining "selective advantage as resistant insects appear, and predators 

and cornpetitors are selectively harmed."95 Rainfall is expected to decrease in 

inland areas making arid and semiarid regions vulnerable and resulting 

increases in desertification are expected to be irreversible.96 

Since the Industrial Revolution, an increase in global carbon emissions 

has been detected. There is a direct correlation between the scale of the 

economy and the amount of carbon released into the atmosphere. 

Improvements in energy efficiency suggest that reductions in carbon 

emissions can be made without reducing living standards in the short term. 

For instance Japan increased output 82 percent since 1973 with the same 

amount of energy. GNP in the US.  grew nearly 39 percent since 1973 with 

little increase in energy use. Sweden doubled electric efficiency, decreased 

CO2 by 31 percent, phased out the nuclear power that supplies 50 percent of 

the country's electricitv and in the process, was able to achieve a reduction of 

US $lbillion per year in consumers' energy costs.97 It is important to keep in 

mind that increases in energy efficiency have limited long term potential in 

- - -  

93 For example, malarial and dengue fever outbreaks show a strong correlation to climate change. 
Epstein, p. 4. 
94 Insects, fungi and bacteria "which have well defined ecological thresholds" are undergoing 
shifts in patterns consistent to climate change. Epstein, p.4. 
95 Epstein, p. 4. 
96 [PCC Working Group 1 1  (1995). UNEP, Union of Concerned Scientists. January, 1994. 
97 Lovins, 1990 cited in Goodland, 1992, p. 10. 
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that they simply slow down the pace of fossil fuel depletion.98 Further, as 

developing countries escalate their use of fossil fuels, the total environmental 

load will also increase and feedback from the environment may make the use 

of fossil fuel increasingly undesirable. 

Effective action to curtail the effects of global climate change will be 

difficult to achieve. Organizations such as the National Academy of Sciences, 

the World Meteorological Organization, and the United Nations 

Environment Programme have concluded that the "threat is sufficientlv 

grave and well-docurnented that strong international action should be 

taken". 99 However, a small but vocal group of global-warming skeptics seem 

io have disproportionate influence on the issue. Powerful political and 

economic groups with a vested interests in continuing high emissions of 

greenhouse gases use these skeptics to avoid taking action, making it difficult 

to achieve the dramatic reductions in use of fossil fuels necessary to reach 

meaningfu 1 targets.lo0 

The United Nations Framework Convention on Clirnate Change 

signed in Rio de Janeiro in 1992 has committed industrialized nations to 

stabilize greenhouse gases at 1990 levels by the year 2000 but most now believe 

they will not be able to meet these commitrnents. Global climate change has 

strong symbolic value in the arena of international negotiations. The North 

is accused of preaching to the South without taking action to curtail the 

98 At 1984 consumption rates, global petroleum reserves are estimated at about 31 years, natural 
gas 52 years and bit minous coal 1 75 years. World Resources Institute. World Resources 1 987: 
An Assessment of the Resource Base that Supports the Global Economv. , New York: Basic 
Books, Inc., 1987, p. 299. 
99 Union of Concerned Scientists, January, 1994. 
100 Union of Concerned Scientists, January, 1994. Groups such as the Global Climate Coalition 
and International Climate Change Partnership, composed of oil, coal and automobile interests use 
possible economic and employment impacts to slow action and suppress development of cleaner 
technologies. See Ravin, 1996 for ovewiew of Global Climate Coalition. 
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damage industrial nations are causing. An Alliance of Small Island States 

(AOSIS) has been formed by 36 nations particularly vulnerable to the impacts 

of sea level rise and increases in storm severity resulting from human- 

induced climate change. However, they have little political power and their 

efforts are confined primarily to small scale lobbying efforts. At issue is the 

fact that these countries for the most part have not benefited from 

industrialization yet they must pay the greatest costs in terms of trying to deal 

with the impacts of climate change. 

The ability to deal effectively with the situation will be a challenge in 

that most developing countries lack the financial means to deal with current 

issues let alone future climate change issues. The Maldives, for instance is a 

srnall group of islands reaching barely more than a meter above sea level. 

Long before the islands become submerged they will be made uninhabitable 

by salt water intrusion, salination of soil and intense storm damage. Where 

will the 300,000 inhabitants go and who will pay for their relocation? Even if 

space were identified, income generating opportunities would have to be 

found and there would also be the conflicts that are bound to occur when two 

(or more) cultures corne into contact. Given the increased cornpetition we are 

currently seeing for resources like safe drinking water, it is unlikely that those 

dislocated are going to be welcomed with open a m s  on the scale that is 

needed. Thus, climate change is a significant threat to geopolitical stability. 

It is instructive that the insurance industry, known for its conservative 

viewpoints is taking a leadership role in the push for action on global climate 

change. Between 1989 and 1995, worldwide losses for storms averaged $9.3 

billion annually, peaking in 1992 at  $20 billion in payouts for floods and 



storrns.Io1 ï h e  insurance industry is anxious to contain the problern as the 

financial implications are substantial. Increases in insurance premiumç, the 

loss of business opportunities due to unacceptable environmental risk and a 

host of related issues will create significant disruption environrnentally, 

economically, socially and politically in the coming years. Because the 

insurance industry insures risk, it is natural that this sector wi11 be arnong the 

first to evaluate their exposure to environmental disruption. Other 

industries, notably energy and transportation contribute substantially to 

global warming, however, the technologies they use have not impacted their 

profitability to the extent experienced by insurers.lo2 Despite a few 

newsworthy instances of heavy fines and costly cleanups, today's cost to 

polluters for using the sink capacity of the ecosphere is still practically zero 

although the opportunity costs may tum out to be astronomical.~~3 

Insurance companies could conceivably be the driving force in terms of 

speeding up the search for alternative development solutions. International 

financial institutions will not be far behind because losses which are not 

insured or those which are underinsured will have to be paid for by someone. 

This is not reason to rest assured that solutions will be forthcoming; the band 

aid approach may be to twist the arm of government to underwrite larger 

portions of losses incurred, thus transferring the burden ont0 the public. This 

will be an interesting exercise in that the private sector is also pushing for less 

government interference. High unemployment rates, tattered social nets and 

aging infrastructure may harnper governrnent ability to underwrite future 

101 Insurers cal1 for action on climate change, Globe & Mail, July 27, 1996, pp. A l ,  A6. 
102 It is interesting that the oil and gas industry denied sufficient proof existed on any negative 
impacts of fossil fuel emissions on climate change while the insurance industry insisted the proof 
was ovenivhelrning at the Svm~osium on Climate Chanae and Variability in Atlantic Ca~ada, Halifax, 
December, 1996. 
103 Goodland, 1992, p. 9. 
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losses. 

2.3.3 Evidence of Limits: Stratospheric Ozone Depletion 

Stratospheric ozone is a form of oxygen which acts to shield the earth's 

surface from ultraviolet rays released by the Sun. The majority of ozone 

destruction results from human activity in industrialized nations. Organic 

chemical compounds containing chlorine or bromine destroy ozone under 

certain circumstances. Compounds such as chlorofluorocarbons (CFCs) and 

other halocarbons, including carbon tetrachloride and halons are commonly 

used as indus trial solven ts, for air-conditioning systems and refrigera tion, 

and in blown-foam insulation and packaging. Each year several hundred 

thousand tons of chemically reactive chlorine are released which find their 

way to the stratosphere.io4 

CFCs take about ten years to "waft up to the ozone layer, where they 

destroy it with a half-life of 100 to 150 years.llios Even if we were to stop 

emitting CFCs into the atmosphere today, it will take an additional ten years 

for today's damage to appear. Then it will take decades (estimates range from 

50 - 150 years) for ozone Ievels in the stratospheie to return to their 

predamage levels. 106 

Although the processes involving destruction of stratospheric ozone 

are complex and not fully understood, scientists are generally in agreement 

about the nature of the phenornenon of ozone depletion and its potential 

impact. The degree of ozone loss appears to be seasonal and varies according 

to latitude. Since 1979, a hole has been detected over the Antarctic which 

covered an area the size of the U.S. with a depth of Mount Everest.107 That 

104 Union of Concerned Scientists. January. 1994. 
105 Goodland, 1992, p. 12. 
106 Goodland, 1992. p. 12. Union of Concerned Scientists. January 1994. 
107 Goodland, 1992, p. 1 1. 
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hole has now "gone global" in the sense that a second hole has been 

discovered over the Arctic and s ip i fkan t  thinning over both north and 

south temperate latitudes has been detected. The holes initially occurred in 

winter but they now Iast into spring. 

Scientists are in agreement that a loss of ozone protection will have 

detrimental impact on al1 life forms. Phytoplankton, which are aquatic 

microplants and algae which play a crucial role as primary photosynthetic 

producers are particularly vulnerable and yields in the Antarctic ocean have 

already decreased.108 Ozone depletion allows greater amounts of ultraviolet 

"B" radiation leakage resulting in skin cancers and cataracts. The US. EPA 

upped bv tzuenfyfold their estimate of UV-radiation cancer deathsUin 1991 

and one billion additional skin cancers are predicted for people who are alive 

today.109 Blindness attributable to ozone depletion has been detected in 

Chilean sheep and Patagonnian rabbits in the Andes.110 

Other serious effects include depression of immune systems, 

increasing vulnerability to tumors, parasites, and infectious diseases. Crop 

yields and marine fisheries can be expected to decline. The gravest threat is 

the potential this phenornenon has to disrupt balances in natural vegetation. 

Impacts to plants include reduced leaf size, stunted growth, poor seed quality, 

as well as increased susceptibility to weeds, disease, and pests.111 Keystone 

species which other species depend upon for survival may be lost "leading to 

widespread disruption in environmental services and accelerating 

extinctions".ll2 

108 Kendall & Pimentel, 1994. 
109 Goodland, 1992, p. 10. 
110 Goodland, 1992, p. 12. 
11 1 Kendall, H. & Pimentel, O., 1994. 
11 2 Goodland, 1992, p. 12. 



In 1987, forty-seven countries negotia ted the Montreal Profocol on 

Substances Thnt Deplefe [lie Ozone Loyer. The protocol determined a 

tirnetable for reducing production and consumption of many CFCs. Since 

that time new evidence revealed ozone depletion posed a more serious threat 

than previously anticipated and timetables for phase out were accelerated. 

Recent research indicates ozone depletion is saturated (occurring as fast as 

chemically possible) and that the Antarctic ozone hole is not getting any 

bigger but develops faster and persists longer than in the past.113 

Hydrofluorocarbons (HFCs), used to replace CFCs have been shown to have 

very large growth rates in both hemispheres. Recent studies indicate that 

HFCs are efficient heat-trapping gases and contributors to global warming.il-1 

Scientists are nnw researching a newly discovered threat to the ozone, 

methyl bromide (CH3Br), an extremelv toxic compound used widely in 

industry and agriculture for its pesticidal properties. This compound deçtroys 

ozone 50 times more efficiently than chlorine does. Methyl bromide occurs 

naturally as well as through human emissions. Sources of emissions include 

direct production. leaded gasoline, biomass burning, tropical fores t fires and 

natural emissions.l~-' Agribusiness has argued against banning the chemical 

from use until they can find a suitable replacement although the chemical is 

scheduled to be banned in the US by the year 2001 under the 1990 Clear Air 

1 13 Jiang, Y, et al, Decadal Evolution of the Antarctic Ozone Hole, J .  Geophvs. Res., Vol 101, No. 
D4 (April20, 1996) 8985 - 8999. 
1 14 Montzka, S.A. et al Decline in the Tropospheric Abundance of Halogen from Halocarbons: 
implications for Stratospheric Ozone Depletion, Science, Vol 272, May 31 , 1 996, p. 131 8-22. 
See also Our Future's Up in the Air Du Pont leads the pack in ozone destruction G reen~eace 
Canada Action, Vol 3, No. 1 WinterEpring 1992. 
1 15 But le r, James H. Scientific Uncettainties in the Budget of A tmospheric Methyl Bromide, 
Atmospheric Environment 1996. Vol 30 (7) i-iii. Butler, J.H., & Rodriguez, Melhyl Bromide in the 
Atmosphere, The Methyl Bromide Issue, C. H. Bell, N. Price and 8. Chakrabarti (eds.) Published 
1996 by John Wiley & Sons, New York, NY-Jeffers, P.M. & Wolfe, N.L., On the Degradation of 
Methyl Bromide in ~ e a  Water, Geoohysical Research Letters, vol. 23. #14, July 1 ,1996 pp. 1773 
- 1776. 



Act Amendments.ll~ 

2.3.4 Evidence of Limits: Land Degradation 

Land degradation has been occurring for thousands of years through 

soil erosion, salination and desertification. Thirty-five percent of the earth's 

land is presently degraded and is continuing to degrade at an accelerated pace. 

Ninety-seven percent of our food supply cornes from land.117 Over the next 

25 years, global food demand is expected to increase by 64 percent.118 

World agricultural production is being compromised by çerious levels 

of soi1 erosion and the issue is compounded as marginal soils are brought 

into production. Soi1 is created at about one ton per hectare per yearl19 but 

soil loss rates, generally range from 10 to 100 tons per hectare per year, 

exceeding soi1 formation rates by at least tenfoold. Agriculture practices are 

leading to erosion, salination, or waterlogging of possibly six million hectares 

per year creating the potential for a crisis situation affecting global food 

security.120 Unjust land distribution patterns contribute to soi1 degradation as 

farmers are forced ont0 marginal lands to survive. For instance, in Latin 

America, the smallest 66 percent of farms cover 4 percent of farmland. The 

inhabitants of this land can only expand by moving onto hillsides or other 

low quality land 

As land is degraded, productivity is lowered which could lead to higher 

food prices. However, the presence of one billion people who currently earn 

- -- pp - - - - - - - - -- - - - 

1 16Butler, J.H., 1996. 
1 17 Goodland, 1994, p. 12. 
118 Gardner, Gary, Preserving Agricultural Resources, in Brown et al, eds., State of the World 
1996, p. 80. - 
1 19 Gardner, Gary, 1996, p. 83. 
120 Goodland, 1994. p. 13. See also Pinstup-Andersen, Per, World Food Trends nd Future 
Food Security, Food Policv Re~ort,  Washington: The International Food Policy Research 
lnstitute, Marchl 994. 
121 Gardner, 1996, pp. 83-84. 
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US$l per day or less together with increased population growth (90-100 

million people per year) keep real world market prices for food depressed 

(low market demand). This creates a particularly precarious situation for the 

poor. Their poverty is due in part to low market prices for food but a fa11 in 

productivity due to environmental deterioration could escalate prices in a 

way that would not benefit their circumstance. Since food goes to the highest 

bidder, any shortfall in supply will cause increase suffering among the 

malnourished.1~2 

Poverty exacerbates soil erosion which in turn intensifies hunger and 

poverty. As competition for land increases, due in part to the conversion of 

crops for consumption to crops for export,lrJ people clear forests for 

subsistence farming. This increases fuel wood shortages so people use crop 

residues and dung previously used for agriculture for their energy needs. 

Unsound agricultural practices are damaging soil quality. Soi1 is a 

living medium for food production rather than another technical input like 

pesticides, fertilizers o r  tractors. Overgrazing, deforestation, repeated planting 

of row crops al1 result in increased wind and water erosion. In more extreme 

cases, regenerative capacity of the soil has been difficult to achieve and 

desertification has resulted. Poor irrigation practices increase soi1 salinity. 

Conventional agricultural practices damage soil fertility by compacting it or 

reducing the amount of organic matter. The use of pesticides and chernical 

fertilizers pose environmental and human health issues. Agriculture is also 

closely tied to water issues as two-thirds of fresh water consumed world wide 

is for agricultural purposes. Half of the water devoted to agriculture is lost 

122 Pinstrup-Andersen, 1994, p.p. 6 - 9. Goodland. p. 13. 
123 This process is encouraged to raise foreign exchange and through intensification of 
agriculture. 
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through runoff and evaporation. 

The neoliberal view is that biotechnology will be the panacea to our 

current food problems. Efforts are underway to develop strains that are 

disease resistant and which have characteristics with the ability to withstand 

stronger pesticides.lz-1 Pessimists are concerned this will result in the creation 

of a new breed of "superpestç" which will wipe out huge tracts of agriculture 

because of the monocropping techniques used in agribusiness. Numerous 

other ethical and health related concerns have been voiced. Biotechnologies 

are very expensive to develop and the licensing arrangements and costs 

involved in using thern make them available only to a few large scale 

farmers.lz? Experience has shows that developrnents in technology are often 

accompanied by unanticipated new risks. For instance, CFCs were seen to be 

an improvement on ammonia for refrigeration but they caused ozone 

depletion. Similarly the HFCs that were developed to replace CFCs are 

exacerbating global warming trends. 

2.4 Impacts of Technology 

Technology is more than a package of nuts and bolts or cornputer chips. 

Technology can be looked at as "a way of doing things". As Kenneth 

Boulding has pointed out. there is a technology of prayer and of ploughing 

and a technology of fear control as  well as flood controIJ2~ Technology is so 

much a part of Our lives that it is almost imperceptible, as natural as 

breathing. Each culture has its own array of technologies that relate to 

resources of the area, the climate, the social relationships. Indigenous 

- - - - - - - - 

124 Monsanto has developed varieties that can withstand pesticides with the strength of Agent 
Orange and Roundup which they also developed. CBC, April 13, 1997. 
125 For instance. Monsanto farmers must sign agreements which include strict use of input 
packages, auditing for cornpliance by Monsanto personnel, agreement to not Save seed and a fee 
for each acre planted. CBC, April 13, 1997. 
126 Cited in Franklin. Ursula. The Real World of Technoloav,Toronto: CBC Enterprises.1990. 
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technologies illuminate the cumulative wisdom of many years of scientific 

experimentation even if that experimentation was in the field rather than the 

lab. Indigenous technologies represent the outcome of life and death 

struggles for survival and they stand quite apart from the money economy. 

Modemization changed al1 that. 

When it was deerned appropriate that countries of the South should 

"develop" in the image of the North, tied aid was provided to purchase the 

technologies that would industrialize countries. Many of these technologies 

proved to be inappropriate to local conditions. weather patterns, available 

resources, energy, transportation, communication sys tems and societal 

management systems. Some attempts to modernize economies were outright 

disasters and the Iiterature is filled with condemnation of the outcornes. The 

North has sold fish plants needing refrigeration where energy supplies were 

inadequate, bakeries to areas that did not have wheat and agricultural 

technologies that created conditions which aggravated food insecurity. The 

presumption was that the technology of the North was superior because it 

was modern. However, if poverty were to be solved in an area with an 

abundance of labour, the last thing needed was capital intensive technology 

that displaced labour. Aid helped to pay for new technology but then the 

issue became how to pay for its energy and upkeep. The technology was 

developed in the ltistorical corrtext of the infrastructure, the management 

systems and the social arrangements of the North. The technology could be 

transferred, the context could not. 

It is important to emphasize that the issue here is not with technology 

per se, rather it is with the scale of technology and with its transferability to 

any context whatever. The context of the North evolved under a set of 



conditions that were very different from the set of conditions in the South. 

These conditions had nothing to do with the intelligence or ability of citizens 

living in the South, rather they demonstrated that a different path had been 

followed in the development process, a path that was organic and reflective of 

local conditions. 

E. F. Schumacher, one of the world's great thinkers of the social 

impacts of technology pointed out that a half a billion people in the world 

live on less than $50 a year and that people in the North would not be able to 

survive under such conditions. 

But they (the poor in the South) are surviving. They have a know-how that 
we don? have. They are real, and we must not think of them as poor little 
souls, and luckily we have corne dong and we are going to develop them. No, 
they are survival artists and it is quite certain that if there should be a real 
resources crisis, or  a real ecological crisis, in this world, these people will 
survive. ... That New York will survive is an impossibility ... the same applies 
for an awful number of other cities. ... (If) 1, as an economic magician, could 
double the ... average income per head, in Burrna from the £20 it was at that 
time to E40, i f  1 would do that without destroying the secret pattern of life 
cvhich enabted them to live, then 1 would have tumed Burma, I am sure, into 
the nearest thing to paradise we know. ... If 1 doubled the income of Burma from 
E20 to E40, whilst changing the pattem from the traditional Burmesc pattem to 
the EngIish pattem, then I rvould have turned Bunna into the world's worst 
slum. 127 

Aid and development loans insured the technologies of the North 

have become firmly entrenched in the systems of the South, even if they are 

mismatched and the result is as Schumacher presumed, the creation of some 

of "the world's worst sIurns".~2s Under the circumstances, it is a cruel irony 

that consultants from the North lecture those in the South on how to achieve 

sustainable development. It is the developed countries of the North that 

need help and guidance. Ours is a technology that is resource intensive with 

127 Schumacher cited in McRobie,George, Srnail is Possible, Great Britain: Jonathan Cape, 1981 
pp. 1-2. 
128 McRobie, 1981 p. 1. 
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cavemous appetites for non-renewable fossil fuels, generating more wastes 

than the biosphere can absorb. Ours is a technology that is out of reach of the 

majority of the population and reducing more and more of Our work force to 

"surplus labourf' and forcing even more to work at  mindless low paying 

Macjobs with no future opportunities. Why would anyone want to transfer 

such a system to their people? 

The South is struggling to find ways to feed a massive population. The 

solutions from the North are to add a large population of machines to the 

human population. Ursula Franklin goes to the heart of the matter. 

(N)obody does the type of nose-counting for machines and devices that is 
commonly a p p k d  to people. ... Almost nothing is known about the global 
energy need of devices or about their lifespans. China can ernbark on a rigorous 
one-child-per-family poticy for the sake of the country's future, and in general 
lhat policy has been approved by the world community. But where in North 
America, western Europe, or Japan is there serious discussion on the political 
level about ... the need for a one-cor-per-family policy for the sake of the 
country's or the world's future? Now may be the time to take machine 
demography seriously and enter into real discussions about ninchifu population 

Schumacher observed that technological 

subject to the "law of the disappearing middle" 

innovation seems to be 

.130 Available technology is 

becoming more powerful, sophisticated and expensive while the technology 

which traditionally has been used to supplement human endeavours is 

disappearing. Franklin makes a similar observation, that people are now 

extensions of technology whereas technology used to be an extension of the 

human. This creates quite a different set of circumstances in terms of who 

owns the technology and who benefits from the outputs of that technology. 

The result of course is greater inequity because only the wealthier citizens can 

afford today's technology and that which is available for the poor is too low 

- - - -  

129 Franklin, 1990, p. 30. 
130 Schumacher cited in McRobie. 1981, p. 3. 
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tech to help improve productivity. 

We know that the lifestyle of the industrialized nations is 

unsustainable and we have encouraged the South to take the lessons of Our 

mistakes to heart. Nonetheless, we continue to try to seIl our unsustainable 

technology and transnational corporations use employment opportunities as 

bargaining chips for low environmental standards, tax concessions, low 

wages, and so forth. The message is mixed and Western lifestyles are too 

addictive to quit. If China were to fully embrace the lifestyle of the North, al1 

remaining sink capacity of the environment would be used up in very short 

order. It now becomes a delicate diplomacy act to negotiate a truce that will 

protect life support systems of the ecosphere while prying the strangling grip 

of the privileged off the levers of control. The North must drastically cut 

material consumption and that necessitates a change in lifestyle. The South 

needs to increase consumption in order to meet basic needs but experience 

shows that increased consumption does not translate into equitable 

distribution. 

Technology will have to be changed to reduce throughput of material 

resources to the point where we are using surplus rather than stock supplies, 

reduce pollution, and start using renewable sources of energy. Unfortunately, 

improvements gained in throughput efficiencies are often lost due to more 

rapid rates of stock depletion. Similarly, reduction in pollution is countered 

by aggregate increases in pollution as the scale of the global economy escalates. 

Research on renewable energy supplies have not fared rnuch better; rather 

the focus seems to be on research and development of unsustainable 

processes. In 1989 the twenty-one member countries of the International 

Energy Agency (IEA) devoted 75 percent of their U.S. $7.3 billion energy 



research budget on fossil fuels and nuclear energy. Seven percent of the 

budget was spent on renewables and five percent was devoted to energy 

conservation.13~ Meanwhile, the clock is ticking away on the time we have 

to find adequate alternatives before fossil fuels run out. 

2.5 Concluding Remarks 

Although the modernization of economies has been responsible for 

the creation of considerable material wealth and increases in creature 

comforts, its blessings have been bestowed upon precious few. The 

modernization paradigm (especially in its current neoliberal form) calls for 

the consolidation of wealth (capital accumulation) in order to undertake large 

scale industrialization which is seen as a precondition for growth. As a 

country's economy grows, wealth will trickle down to the masses. This view 

does not see the natural world as finite, rather it has a comucopian vision in 

which the wealthier class does not take less in order that the poorer class can 

have some. Rather the pie gets progressivelv larger and the poor begin to 

reap the benefits once the pie becomes large enough. 

The empirical evidence shows that the gap between the rich and the 

poor is widening. At the same tirne, the resource base and the sink capacity 

upon which economic activity depends is declining. The pie simply cannot 

grow anv larger. With ninety million people being added to the global 

population each year, the size of the economic pie simply cannot keep pace. 

Further, if the pie begins to shrink because of environmental deterioration, 

the poor will be even worse off. 

Neoliberalism with its growth ethos is a utopian view of the world. 

131 von Droste. Bernd & Dogse, Peter, Sustainable Development: The Role of lnvestment in 
Goodland, Robert, Daly, Herman, El Serafy, Salah, eds. 1992. Po~ulation. Technoloav and 
Lifestvle: The Transition to Sustainabilitv. Washington: Island Press, p. 97. 
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Contrary to this view, the economy is a subsystem of the ecosphere. The 

ecosphere has a limited capacity to regenerate resources for throughput 

growth and a limited capacity to absorb the wastes generated in that growth. 

We are accumulating evidence which demonstrates the resource base and the 

sink capacity upon which economic activity depends, is shrinking. GNP as 

the sole measurement of progress, obscures the reality of ecological limits. 

Conventional models of development have no way of accounting for the 

erosion of natural capital or for degradation of sink capacity of the 

environment. Indicators of ecological decline such as ozone shield rupture, 

climate change or collapse of fish stocks mean that econornic activity now 

costs more than it  is worth at  the rnargins, therefore, economic activity is 

becoming antieconomic. Feeble attempts are being made to internalize 

environmental costs but these are simply tinkering with a fatally flawed 

system. Daly points out that the internalization of what are now extemalities 

is being taken up with increasing frequency by econoniists but this approach 

to environmental problems is "proving inadequate". 

The increasing frequency of appeal to extemalities is the clearest possible 
evidence that more and more relevant facts do not fit within the existing 
theoretical framework. When increasingty vital facts, including the very 
capacity of the earth to support life, have to be treated as "extemalities," then 
it is past time to change the basic frarnework of our thinking so that ive c m  
treat these critical issues interna11 y and centrally.il2 

It would appear that only radical transformation of the system will 

yield the desired results. However, it is becoming increasingly clear that any 

such change will be vehemently resisted by those who stand to benefit by 

maintenance of the status quo. We now have scientific consensus that 

climate change is underway. With global warrning, sea levels will rise. Small 

island states are extraordinarly vulnerable on this issue and many will likely 

132 Daly, 1996, p. 45. 



become uninhabitable. The industrialized nations have made commitments 

to stabilizing greenhouse gases to avert catastrophe but there is a lot of foot 

dragging when it cornes to meeting those commitments. One of the biggest 

contributors to global warming iç the use of fossil fuels. Organizations 

representing fossil fuel industries are resisting efforts to cap emissions citing 

economic suicide, mass unemployment and a return to the days of horse 

drawn buggies as reasons for their challenge.133 Lost in the discussion is the 

economic genocide, loss of livelihood and inability to move beyond horse 

drawn wagon days that is being forced upon small island states. Growth of 

the fossil fuel industry takes precedence over the prevention of a catastrophe 

that is global in scope and which is literally incalculable in terms of temporal 

scale. 

The change that is needed can be brought about most effectively by 

viewing the world through an ecological economics lens. The ecological 

economics paradigm provides a clear vision which sees the need to maintain 

the integrity of ecosystem health as a basic principle around which societies 

can be organized. From this principle we can structure society in a way that 

ensures the maintenance of healthy life support systems is paramount. 

Elernents of this structure would include stabilisation of growth, 

redistribution of wealth and income and participatory democracy. We would 

see the reemergence of indigenous models of development and greater 

recognition of the contribution of non-western technologies and wisdoms. 

133 David Suzuki Foundation, Mobilising Canada to Address Global Warming, the Most Urgent 
Slow-Motion Catastrophe Facing Humankind, The Globe and Mail. Flavin, Christopher, Facing Up 
to the Risks of Climate Change. Brown et al., eds., State of the World 1996. 

54 



Chapter Three: The Evolution of Ecological Economics 

3.0 Introduction 

The Club of Rome released their report dunng a time of great social 

agitation. A generation had tumed their backs on the Establishment, 

challenging the wisdom of the quest for materialism and the creation of 

weapons of mass destruction; agitating instead for greater social justice. The 

growing awareness of issues revolving around global hunger, poverty, 

women's liberation, oppression of aboriginal peoples, spiritual revival and 

environmental degradation punctuated with politically-motivated 

revolutions in the South served to provide much food for thought and the 

opportunity for cross fertilization of ideas across a wide spectrum of social, 

economic and political issues. The result was a more holistic analysis of 

systemic problems people everywhere were facing. Facilita ting these 

discussions was the work of general systems theorists whose contributions 

helped to improve (in some cases create) lines of communications between 

disciplines. The challenge to Newtonian analytical thinking with its atomistic 

viewpoint began in earnest. 

A growing number of ecologists and economists began arguing for a 

steady-state econorny.13-i Demography theorists resurrected the spectre of 

possible shortages of food as green revolution productivity peaked while 

population continued to grow exponentially. Development economics was 

invigorated with new perspectives as the voice from the South resonated 

with calls for greater social justice. Influenced by the historical context within 

which it grew, the beginnings of ecological economics took hold at a time 
- - - - -  

134See for example, Daly, Herman, Steadv-State Economics, Washington, D.C.,: Island Press, 
1977. Catton, William R., Jr.. Overshoot: the Ecolouical Basis of Revolutionarv Chanae, Illinois: 
Illini Books. 1980. Ophuls, 1977. Georgescu-Roegen, N.. The Steady-State and Ecological 
Salvation: A Thermo-Dynamic Analysis. Bioscience. 1 977, 27 (4):266-270. 



when environmental awareness was increasing and when political tensions 

were high. What began as a critique of developrnent economics evolved to 

become a new paradigm. 

This cal1 for holism reflected disillusionment with the increasingly 

atomistic compartmentalization and fragmentation of Society that 

accompanied modernization. Growing corporations with limited liability 

responded to calls for increased profits from faceless shareholders, reducing 

social transactions to cold hard bottom lines. As the walls of nation states 

crumble in the wake of international economics, the stark realities of possible 

futures are coming into focus. No where are the goods being delivered and 

the systern is beginning to take on a life of its own. A century and a half ago, 

Marx pointed out that the system itselt' is flawed. Yet we continue to prop up 

this failed experiment knowing full well it is taking us at breakneck speed 

toward an ignominious end. 

Can ecological economics help us find a way? The previous chapter 

provided a review of the past fifty years of modernization. 1 argued that neo- 

liberalism with its growth ethos is an  unsustainable project in a finite world. 

Rather than solving issues of poverty and environmental degradation, the 

approach of this mode1 serves to worsen the situation. In this chapter, I will 

explore some of the historical and present day fields of thought that provide 

the intellectual roots of ecological economics. 1 have chosen these bodies of 

thought, not because they are the only ones relevant to the formulation of the 

ecological economics paradigm but because they form part of the historical 

context within which ecological economics evolved and because they are 

illustrative of concepts from which to build a workable relevant mode1 of 

ecological economics. 



We begin Our foray by stepping back into history to the time when 

European culture came into contact with the indigenous peoples of the 

Americasl35 . The cornparison will yield an insight into the way these two 

cultures related to nature and hence an  insight into the perspective ecological 

economics emulates. The Western world view is still emulated in dominant 

economic models but the indigenous world view illuminates the thinking of 

ecological economics. From there we will explore Marx and contemporary 

Marxist perspectives because the way society is organized has environmental 

implications. Of special relevance for the purpose of this thesis is class 

relations, distribution and the relation of labour to the means of production. 

Contemporary perspectives on class analysis, social justice and demographv 

theories will also be reviewed. The chapter will conclude with a brief 

overview of steady state theory which, a s  the name infers, attempts to bring 

the human economy into balance with the natural world. This approach 

reflects the indigenous perspective as regards Nature and it incorporates 

notions of both Marx and Malthus as regards socioeconomic challenges to 

poverty. 

3.1 Native World View Vis a Vis European Philosophy 

Cronon presents an insightfd analysis of the clash brought about by 

Europe's philosophy on human's relationship to resources and the 

philosophy of indigenous people they encountered. Although Cronon 

Çocuses his discussion on America, he points out that parallels can be drawn 

to indigenous people of other continents. "If the Indians considered 

135 Native peoples had very diverse social, political and economic systerns and much of the 
Iiterature has tended to treat them al1 as one as well as to rornanticise their way of life. However, as 
a general rule, native peoples have shown great deference to nature, seeing themselves as part 
of nature rather than having mastery over nature and feeling part of a web of interdependence 
with other species. 
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themselves happy with the fruits of relatively little labour, they were like any 

peoples of the world as described by modem anthropologists."~~~ Cronon 

cornments on Locke's chapter on property in the Truo Trentises of 

Government in which "Locke sought to explain how people came to possess 

unequal rights to a natural abundance he supposed had originally been held 

in common" by contrasting the societies of Europe with those of indigenous 

Americans. "In the beginning al1 the world was America"J37 Locke argues 

the daim to property was directly related to the labour one expended in its 

acquisition. People could accumulate wealth beyond the limits of natural 

spoilage by storing wealth in the form of money thus facilitating the 

accumulation of surplus capital.138 

Land in this view was attached to a marketplace "and the accumulation 

of its value in a society with institutional ways of recognizing abstract wealth" 

comrnitted colonial America to an "expanding economy" that was 

ecologically transformative." Locke saw the indigenous population as living 

in great poverty because they "lacked the incentives of money and 

commerce" and "failed to improve their land" thus remaining "a people 

devoid of wealth and comfort." According to Cronon, Locke failed to 

understand that the indigenous people didn't consider themselves to be poor. 

"The endless accumulation of capital which he saw as a natural consequence 

of the human love for weaIth made little sense to them."l39 Indeed as Dr. 

Charles Eastman (born Ohiyesa of the Santee Sioux) points out: 

The native American has been generally despised by his white conquerors for 
his poverty and simplicity (but) ... his religion forbade the accumulation of 
wealth and the enjoyment of luxury. To him ... the love of possessions has 

136 Cronon, William, Chanaes in the Land: Indians. Colonists. and the Ecoloav of New Enaland. 
Toronto: McGraw-Hill Ryerson Ltd., 1983, p. 80. 
137 Locke. cited in Cronon, 1983, p. 29. 
138 Locke, cited in Cronon, 1983, p. 28-29. 
139 Cronon, 1983, p.79. 



appeared a snare and the burdens of a complex society a source of needless perd 
and temptation. Furthemore, it was the nile of his life to share the fruits of 
his ski11 and success with his Iess fortunate brothers.14" 

Marshall Sahlins suggested there were two ways to be rich. "Wants 

may be 'easily satisfied' either by producing much or desiring little." 

Similarly, Thomas Morton perceived New England's indigenous people as  

having chosen this second path. "(0)n their own understanding, they "lived 

richly," and had little in the way of either wants or complain ts ."~~~ Morton 

surmised the difference between indigenous Americans and Europeans was 

not that one had property and the other had none; rather, it was that they 

loved property differently. Perelman notes that primitive societies tended to 

live "within the limits imposed by their environments" and by 

"acknowledging humanity's existence ns pnrt of riatiire rather than its 

rmstery ouer i~nttire."lQ By transforming land and the resources it yielded 

into stored wealth and hence technologies of escalating power, the European 

philosophy "overwhelmed" the indigenous philosophy toward land and this 

viewpoint manifested in the brutal conquests and exploitation that followed. 

Today many indigenous cultures have been destroyed and survivors 

have been herded onto reservations or otherwise displaced where they suffer 

severe social and psychological stress brought about by this clash of world 

views. These views were deeply entrenched and to expect whole nations to 

"convert" to a world view that degraded the earth and reduced other species 

to mere economic "inputs" was to deny deeply held spiritual belief systerns. 

This fracturing of the psyche came at great cost. While many indigenous 
. - - - - -  

140 Eastman. Dr. Charles Alexander. born Ohiyesa of the Santee Sioux. in 1858, The Sou1 of the 
Indian, 191 1, p. 2, Web Publication by Mountain Man Graphies, Australia in the Southern Autumn 
of 1996 
141 Thomas Morton, quoted in Cronon. 1983, p. 80. 
142 Perelman, Michael, Farminq for Profit in a Hungry World: Capital and The Crisis in Agiculture, 
New Jersey: Allanheld, Osmun & Co. Publishers, lnc., 1977, p.207, italics added. 
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societies are trying to maintain their beliefs and practices, it is no easy feat to 

defy "the system". Social anthropologists fear that today's generation may be 

the last of most indigenous cultures.i~3 Their language, customs and 

technology are very much tied to their landscape and a11 are under threat. 

Rather than pozver mer ,  this view shared pozuer wifh. Other species 

were considered to have an intrinsic value beyond their utility for humans. 

By thinking of other species, parts of the landscape (trees and mountains) and 

forces of nature (such as the wind) as 'brothers' or 'sisters', concepts like 

interdependence and the web of life were illuminated. This view showed 

deference for nature and acknowledged human dependence upon nature for 

continued existence. The land and everything on it was regarded as sacred. 

You could not own the land, rather you were part of it, so humans were very 

much part of the landscape. 

As Fritjof Capra notes: 

Systernic wisdom (characteris tic of traditional nori litera ture cultures ... sadly 
neglected in Our over rationai and rnechanised society) is based on a profound 
respect for the wisdom of nature, rvhich is totally consistent with the insights 
of modem ecology.ia 

The indigenous world view is illustrative of the relationship between 

humans and nature 1 propose is embodied within the ecological economics 

paradigm. Concepts like power with, interdependence, web of life, deference 

for "Mother Earth", and the intrinsic value of other species have significant 

heuristic value for ecological economics and have been invoked regularly by 

proponents of the field. Taken together, they demonstrate spatial and 

temporal holism. 

143 For example, social anthropologist. Adrian Forsythe, sees even the very primitive cultures of 
Irian Jaya which have only recently been exposed to outside influences as lasting no more than 
one generation as "development" forces corne to bear. Personal conversation. 
144 Cited in the Introduction. Foreword and Summan, to The Gaia Hv~othesis by Brown. R.P.F. 
Web Publication by Mountain Man Graphics, Australia in the Southern Autumn of 1996. 
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3.2 Marxism 

Within Europe two main streams of thought surfaced: liberalism and 

its counterpoint of the day, Marxist tradition. They evolved in the context of 

emerging industrial societies. While both traditions focused on the need to 

accumula te capital, they differed on the rela tionship to production. 

Beneficiaries of the process were caught up in the euphoria of the profits 

gamered with rapid advances of technology and the power it brought them. 

In the view of the day, Europe was the seat of civilization and with the fervor 

of religious zealots, they sought to convert the rest of the "uncivilized" world. 

The cornpetition generated among European nation states to accumulate 

capital resulted in a monumental land grab culrninating in the build up of 

colonial empires that Iegitimated the appropriation of resources of far off 

lands, the denigration of those colonized to the relative equivalent of slave 

labour involved in the extraction of raw resources and the transformation of 

elites within those societies to compradores and consumers of finished goods. 

As Engels noted: 

England was to become the "tvorkshop of the world"; al1 other countries were to 
become for England tvhat Ireland already was - markets for her manufactured 
goods, supplying her in return with raw materials and food. England, the great 
rnanufacturing centre of an agricultural tvorld, tvith an ever-increasing number 
of corn and cotton-growing Irelands revolving around her, the industrial sun. 

What a glorious prospect!lJ5 

Thus began the division of labour in the colonies and the growth of 

mono-cultures. Colonial rule began a process that allowed colonies neither 

the incentive nor the opportunity to develop a healthy, sustainable ecoiiomy. 

As Marx & Engels noted, the ideas of the ruling class are the ruling ideas in a 

society, made into a law for al1 to obey, a law, "whose essential character and 

direction are determined by the economical conditions of existence" of the 

145 Engels cited in Perelman, 1977, p. 126. 
6 1 



ruling class.1~6 

Karl Marx believed that the "roots of surplus population are social. " 

He argued that "in capitalist society population is not excessive relative to 

natural resources but to employment, since the system has inherent 

tendencies to recreate job scarcity and unemployment. Thus it was only those 

with no means of sumival other than wage labour who appear constantly to 

be in surplus. The defects of capitalist society were not surface phenomena 

whose elimination requires only the correction of certain 'abuses'. Rather it 

was the svstem itself that was "abusive." 

Marx argued that the presence of massive poverty and starvation was 

a result of the overpopulation in urban slums: a "massive social problem 

created bv the dynamics of expanding capitalism." Large capitalist farms 

squeezed small peasant farmers off their land forcing thern into cities where 

they became part of industrial capitalism's "reserve army of labour", essential 

to ensuring capitalists a continuous supply of cheap labour. Their hunger 

and their poverty was an "outgrowth of the social and economic organization 

of society." Their exploitation was rooted in capital ist relations of 

production. This view did not see population growth as a problem in 

socialist society. Rather, the capitalist mode of production and its inevitable 

results: poverty, unemployment and inequality was the problern.147 

The concepts of Marx as outlined above provide important insights for 

ecological economics. For Marx, the struggle for a share of the econornic pie 

was rooted in class relations. Those who controlled the levers of production 

controlled the way in which the fruits of production were distributed. Marx 

146 Man Karl & Engels. Friedrich, The Communist Manifesto. Tirana: Nentori Publishing House. 
1981, originaily published in 1848. 
147 Marx , Karl & Engels.Friedrick, Selected Works in Two Volumes, London: Lawrence & 
Wishart Ltd., 1950. 
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rnay have been ahead of his time by predicting the fatal contradiction that 

plagued capitalism; that i ts  efficient production creates vast quantities of 

goods but its ceaseless drive to replace workers with machines would make 

the proletariat (working population) unemployed and thereby unable to 

purchase and consume these goods.148 

As we have seen in the previous chapter, inequitable relations between 

capital and labour are creating conditions of greater poverty for humans and 

the biosphere. Industrial scale technology stresses the regenerative and 

assimilative capacity of the biosphere and replaces the energy of workers with 

fossil fuel energy al1 of which is unsustainable. Population growth under 

conditions where people have no physical space to go and declining 

opportunities to participate in wage labour exacerbates the suffering. As Marx 

correctly points out, these defects of capitalist society are not surface 

phenornena; rather the system is inherently flawed. Marx foresaw the social 

causes for collapse of the capitalist system but not the environmental causes. 

Ecological economics advocates lirnits to growth, citing the potential 

for ecosystem and sociopolitical collapse as justification. Capitalism requires 

growth for survival and it relies on inequitable social conditions to be 

profitable. However, inequity is exacerbating environmental deterioration, 

which in tum, makes the pie smaller, pulling society into the vortex of a 

downward spiral. Marx's analysis suggests the capitalist mode of production 

is the root cause of environmental decline. 

The symptoms of system malfunction became particularly acute in the 

1970s. At that tirne, neo-Marxism took root and a transformation in 

148 Man cited in Riley et al. ed.. Karl Man and Friedrich Engels, The Communist Manifesta, The 
Global Exnerience Readinas in Wodd History Since 1500 Volume II. Prentice-Hall. New Jersey. 
1987 pp. 1 13. 
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development thinking occurred, focusing on the concept of 

"underdevelopment" from a Third World perspective. 

3.2.1 Neo-Mamism 

The 1970s, known as the "Growth with Equity Era" was a time of great 

social agitation. Neo-Marxism expanded upon and reformulated many of 

Marx's earlier theories. Radical critiques of Western development econornics 

surfaced and gave rise to theories such as dependencylJ9 and unequal 

exchange. Development goals were reevaluated to make thern more 

responsive to the deleterious effects of development economics in some 

countries. It was apparent the benefits of economic growth were not trickling 

down to the poor and the income gap between the rich and the poor was 

widening. 

This led to greater attention being focused on the effects of economic 

growth on the small farm, employment generation and the existence of 

employment-output tradeofk in industry and agriculture. Ways were sought 

to keep people in rural areasiso rather than having them migrate to urban 

slums when it became apparent industry could no longer grow fast enough to 

absorb surplus labour from rural areas. Basic needs strategies were enacted to 

"correct the abuses" but as Marx had theorized more than a century earlier, 

tinkering with the system would be of no avail. 

The modernization paradigm presupposes harmony and benevolence 

towards the poor by elites at the national level. It further presupposes 

149 Considerable critiques have been brought forth on dependency theory at the paradigrnatic. 
theoretical. methodological and empirical levels. However, the impact of the dependency school 
was quite substantial. It contributed to the decline of the rnodernization paradigm, stimulated 
dependency analysis in other areas of the Third World, and created new development strategies 
and theoretical frameworks. I propose the theory offers valuable insights that cannot be 
dismissed for given situations-See Hetne. 1990 for a discussion of dependency theory and the 
criticisms it engendered. 
150 See for Instance, ChambersJ 983. 
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harmony through interdependence at the international level, assuming the 

present world system is beneficial to al1 nations and that trade should be 

conducted on principles of comparative advantage. A class analysis approach 

sees the world as being not just divided into rich/powerful and 

poor/relatively powerless nations. Rather al1 countries, including the rich, 

are characterized by dominating and dominated classes, each with its own 

"subdivisions". This view does not see the NIE0 as guaranteeing benefits to 

the poor, rather it advocates a "decent livelihood and dignity of al1 human 

beings". Conflict is central to this view rather than harmony. It is assumed 

that Third World elites will not give up their privilege without a struggle and 

will prevent substantial advantages from trickling down. Rich nations 

exploit poor ones with their counterparts in the Third World. 

In this view, development which benefits the poor will be unacceptable 

to dominant classes or nations unless their interests are adequately served. 

Developrnent which benefits only the poor will be suppressed by the 

powerful. Development which serves the interests of elites will still be 

enacted if it  is negative for the poor and will be maintained by violence if 

necessary to prevent basic change in the balance of social and political 

relations. 

Neo-Marxist theory offered considerable resistance to Western-style 

development. It created conditions for reform of the system by putting a 

"human face" on development that diffused revolutionary challenges to 

some degree. This alleviated some of the immediate pressure for 

transformation of the systern but it did not address underlying structural 

issues or the continuing environmental deterioration. Other special interest 

groups, emboldened by the challenge of neo-Marxists, continued to press for 



change. Their criticisms thus providing a fertile breeding ground for the 

jelling of the ecological economics paradigm in the 1970s. 

3.2.2 Distributive Justice Theory 

This body of thought blends branches of neo-Marxist analysis, Feminist 

Theoryijl and Liberation Theology.1" 11 also incorporates an environmental 

analysis. Two general principles form the basis for the broad category of 

distributive justice theory: the first emphasizes an ethical or  moral approach, 

often connected to Christian tradition. Liberation theology and Christian 

radicalism, particularly within the Roman Catholic Church has made an 

important contribution to this body of thought. Also associated is 

dependency theory which seesl'poverty and hunger as the result of 

coIonialism, neo-colonialism and gross inequalities of wealth, income and 

power."ij3 Dependency theorists argue that poverty is due to: "(1) the 

existence of g r o s  inequalities in wealth, income and power; (2) the unequal 

levels of national economic developrnent that result in exploitation of the 

poorer countries through trade, investment, and foreign aid; and (3) the links 

between the governments of the western states and local regimes in the 

- - - - - - - - - - - - - - - - - 

151 See Brydon, L. & Chant, S., eds., Women in the Third World: gender issues in rural and urban 
areas, New Brunswick: Rutgers University,l989. Rathgerber, Eva, M. WID, WAD, GAD: Trends in 
research and pracfice,Pearson Notes, Dalhousie University, Vol 4 No. 3 Summer 1989. Sen, Gita 
and Grown, Caren, Development. Crises and Alternative visions: Third World Women's 
Persoectives, Monthly Review Press, New York, 1987 
152 See for instance Goulet Denis, A New Moral Order: Studies in develo~ment ethics and 
liberation theoloay, Maryknoll, N.Y., Orbis Books, 1974; Lopez Trujillo, Alfonso, Liberation or 
Revolution? an examination of the priest's role in the socioeconornic class struaale of Latin 
America, Huntington, Ind.: Our Sunday Visitor, 1977; Ruether, Rosemary Radford, Liberation 
Theolo~v: Human Hope Confronts Christian Histow and American Power, N.Y.: Paulist Press, 
1972; Bopane, Blase, Guerrillas of Peace: Liberation Theolo y and the Central American 
Revolution, Boston, Ma.: South End Press, 1985; Boff, Leonardo, Faith on the Edae: Reliaion 
and Marainalized Existence, San Francisco: Harper & Row, 1989; Boff, Leonardo, When 
Theoloav Listens to the Poor, San Francisco: Harper & Row, 1988. 
153 Warnock, John W., The Politics of Huncjer, New York, Methuen Publications, 1987. p.51. 
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underdeveloped world ."ljJ 

Because the poor lack access to their own resources, they are unable to 

provide for themselves. Imported technological solutions from the 

industrialized nations will not solve the problems and their carriers, 

transnational corporations are a major source of the problem. These global 

corporations have compounded poverty by "(1) concentrating income and 

eliminating jobs; (2) controlling the use of arable land; and (3) through 

advertising, establishing ... tastes to suit their interests."l55 The present 

environmental crisis in agriculture, namely soi1 erosion, desertification, 

deforesta tion, and overgrazing, is seen as the "result of colonial patterns of 

resource exploitation and existing social relations of agricultural 

production."ijh Population growth in the South is not the cause of hunger, 

rather it is the result of persistent poverty and inequality, lack of education, 

health services, social security and employment.1~7 

In a similar vein, Lappe and Collins suggest that poverty and hunger is 

not a scarcity of food or land, rather it is a scarcity of democracy. Democratic 

structures provide avenues for input from people in areas that affect their 

well-being. Leadership is accountable to the needs of the rnajorityJjs 

Antidemocratic structures are those which concentrate power in a powerful 

minority and leave the majority of people with no voice at all. Lappe and 

154 Warnock. 1987, p. 52. See also George,Susan, How the  Other Half Dies: the Real Reason for 
World Hunaer, Markham. Ontario: Penguin Books Canada Ltd., 1976. Burbach, Roger & Flynne, 
Patricia, Aaribusiness in the Americas, New York: Monthly Review Press, 1980. Lappe, Frances 
Moore and Collins, Joseph, World Hunaer: 12 Mvths, London: Earthscan Publications Ltd., 
1986. 
155 Warnock, 1987, p. 52. 
156 Warnock, 1987. p. 52. See also Dinham, Barbara & Hines, Colin, A~ribusiness in Africa, 
Trenton, N.J.: Africa World Press, 1984. 
157 Warnock, 1987. p. 49. See also Sen , Amartya, Poverty and Famine. An Essav on Entitlement 
and Deprivation, Oxford, Oxford University PressIl 981. 
158 Lappe & Collins, 1986, p. 3. 
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Collins identify four main levels of antidemocratic decision making that rob 

people of power and hence of control over their lives in the home, village, 

national and international arenas: 

First, democracy is absent in the home. Women are responsible for 

growing at least half the world's food but in some areas, changes in land 

ownership and land use patterns have robbed them of the ability to control 

food production. These changes are the end result of a long process of 

colonialization, privatization and cash cropping. The monetarization of 

economies that previously engaged in subsistence production and the rapid 

integration of these societies into the global economy has resulted in changes 

in crop composition from crops for consumption to cash crops for export. 

This focus on export crops has "robbed" women of opportunities. Incentives 

are more likely to be given to men's cash crops whereas the impacts these 

policies have on women's lives are poorly understood.159 Women usually 

grow food crops to satisfy their immediate needs (i.e. feeding their families) 

but often in the process, their strategic gender interests are left unmet. 

Second, at the village level, who controls the land? Globally, the trend 

has been to concentrate ownership of land in fewer hands. As concentration 

of Land occurs, due in part to the accumulation of capital, fewer people control 

greater areas of land and the number of landless is increasing globally. Unless 

their needs can be met with increased employment opportunities the 

majority of people have no control over the most basic resource - land to feed 

their families. Unfortunately, new opportunities have not been opened up to 

accommodate the displaced, rather these opportunities are shrinking because 

of advanced technological change. 

- - - -  

159 Lappe & Collins. 1986, p. 4. 



Third, "at the national level, how are public resources allocated?" If 

governments are unaccountable to ordinary people, answering only to elites, 

the result is unfair allocation of credit, subsidies and other assistance. To 

protect this unfair distribution, the tendency is to increase military 

expenditures and address the resulting social unrest with brutality. On 

average, third world govemments devote less than 10 percent of their budgets 

to agriculture and of that ten percent, the majority of funding is channelled 

through the elite who are seen as "engines of growth". 

A fourth level at which democracy is scarce is that of the international 

arena of commerce and finance. "A handful of corporations dominate world 

trade in those commodities that are the lifeblood of third cvorId 

economies."l6o Traders, processors and marketers reap the profits from the 

$200 billion a year trade in agricultural products that is consumed in the 

industrial countries. Of the 15% of the consumer's dollar that is retained by 

the third world, only a tiny fraction retums to producers themse lves .~~~ 

Further, prices are dictated by the global market and producers have little if 

any control over prices. Between 1969 and 1983 for instance, prices paid to 

African producers dropped 17 percent on average.ih2 Debt makes it difficult 

to break out of the cycle of control. While thousands die, food crops that 

would normally make up the diets of these unfortunates, are exported out of 

the area. As terms of trade decline, debts increase and as debt increases, 

options decline, both at the macro level and at  the micro level. 

As a result of these undemocratic economic processes, social problems 

accelerate. Insecurity increases, economic pressures result in the 

160 Lappe 8 Collins. 1986. p. 5. 
161 George, 1982, p. 56. 
162 Lappe & Collins. 1986, p. 136. 



disintegration of farnily ties as men rnigrate in search of work, leaving 

families behind to be cared for by single mothers. A global system that grows 

and distributes food based on the profit motive does not bode well for the 

women who are increasingly left with the responsibility of caring for familieç 

while lacking adequate resources to do so. As a result, most of the hungry in 

the world are women and children and most of those who die each year from 

hunger are children.163 

Distributive justice theorists made an important contribution to the 

formulation of ecological economics. In part, they provided an early critique 

of modernization, identifying the unsustainability of a system that both 

produced and exacerbated conditions of poverty and squalor - the very 

conditions modernization proposed to do away with! Important linkages 

between environmental deterioration and inequitable social relations were 

discemed. Oppressive institutions were unmasked and policy was critiqued 

from the perspective of the marginalized. Inequitable social relations are a 

necessary precondition for the success of neo-Iiberalism but they are 

unhinging life support systems in the process. Neo-liberalism seeks to 

socialise costs and privatize benefits but the process for doing so accelerates 

the pace at which the Earth winds down entropically.~@Therefore neo- 

liberalism is actually shrinking the ecological pie at a time when population 

growth is accelerating. Distributive justice theorists provide an alternative set 

of conceptual tools for modelling society in a way that is socially just and 

ecologically sustainable. The ecological economics paradigrn synthesized 

these schools of thought in the search for another way. 

The issue of population provides a fundamental dividing line for 

163 UNICEF, State of the World's Children, 1985. pp. 5. 
164 Section 4.2 discusses the concept of entropy. 
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theorists who aspire to the ecological economics paradigrn. In the section on 

demography which follows, 1 will argue that following the lead of Malthus 

creates a contradiction in an otherwise conceptually coherent framework. In 

dealing with population pressures, the class analysis approach of distributive 

justice theory is a superior way of maintaining the intellectual integrity of the 

ecological economics paradigm. 

3.3 Demographic Theories 

In 1798, British economist, Thomas Malthus, sounded an alarm in his 

Essny on the Principle of Popzilntioii in which he focused on the relationship 

between population and food supply. 

Population, when unchecked, increases in a geometrical ratio. 
Subsistence increases only in an arithrnetical ratio ... By that Iaw of our nature 
which makes food necessary to the life of man, the effects of these trvo unequal 
powers must be kept equaI.lh5 

His argument was based on two poshilates. First, that food is necessary 

for human existence. Second, that the passion between the sexes is inevitable 

and will remain in its present state.166 Malthus theorized that populations 

would grow geometrically, doubling every twenty-five years but would be 

checked by disease, war, famine and other calamities that would especially 

affect the poorer classes. Land, the fixed factor, would yield diminishing 

returns because food supplies would only expand arithmetically. As 

populations increased, land availability per person would decline resulting in 

the income of the working class being driven down to the subsistence level. 

Poor nutrition and starvation would stabilize the population at siightly above 

the subsistence level. Malthus contended that the only way for the poor to 

avoid "absolute poverty" was to engage in "moral restraint", and limit their 

165 Malthus. T.. An Essav on the Princi~le of Population. 2nd ed.. London: J. Johnson.1803. 
p.9. 
166 Malthus, 1803. p. 8. 
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By the end of the Eighteenth Century, wages were being supplemented 

to provide a minimum standard in some areas of Britain. Malthus felt this 

would only encourage population growth without doing anything to increase 

the production of food. If the natural checks on population were interfered 

with by human intervention, population growth rnight well outstrip food 

production. He was against the Poor Law which he saw as sewing the 

interests of the rulers and the rich "under the garb of benevolence". He felt 

the Law would be "cordially received by the cornmon people" because they 

wodd  not anticipate its long-term consequences. 

Malthus has been somewhat misrepresented in that although he was a 

conservative and deknder of private property, he was against the production 

of luxury goods for the rich on the grounds that it was unproductive. "The 

present great inequality of property ... is neither necessary nor useful to 

society. On the contrary, it must certainly be considered as an evil."ihs He 

was a supporter of public investment of agriculture in order to provide food 

and employment and recognized that dernand for fewer available labourers 

"would better the condition of the poor ... a labourer might then support his 

wife and Çamily as well by the labour of six hours as he could before by the 

labour of eight."lh9 

Contemporary demography theorists (neo-Malthusians) have built 

upon the framework provided by Malthus. Two basic assumptions underline 

the contemporary debate. First, food production in developing nations has 

- -  - - 

167 See Todaro, pp. 217-221 for elaboration and critique of Malthus on this point. See also 
George. Susan & Paige, Nigel. Food for Beqinners, Oxford: Writers and Readers Publishing, 
1982, pp. 66-67. 
168 Malthus cited in George & Paige, 1982, p. 67. 
169 Malthus cited in George & Paige, 1982, p. 67. 

72 



lagged behind population growth thereby increasing hunger. This will create 

conditions enabling the rich to get richer while the poor will becorne poorer. 

Second, in developed economies such as the US., there is no food shortage 

but environmental deterioration and increased difficulty in obtaining 

resources to support their affluence as well as the inability of science to 

progress at a sufficiently rapid Pace will make growth orthodoxy 

unsustainable. In the rneantime, rising expectations in the South and 

aspirations to emulate Western lifestyles will put increasing pressures on 

global ecosystems.lm 

This view advocates ecologically sound development and population 

control together with strong action to reverse the deterioration that has 

already taken place in our environment. Ehrlich reasoned that we can 

"stretch" the carrying capacity of earth by increasing food production and 

more equitable distribution of available food supply but such programs 

provide only "a stay of execution" unless accornpanied by "determined and 

successful population control efforts." Technological solutions of enforced 

population control programs have been advocated including long-term 

injectable contraceptives, steriliza tion, financial incentives and penalties. 

Compulsory programs were advocated if voluntary ones failed. Critics of this 

body of thought point out that family planning programs aimed at 

controlling populations rather than enhancing the self-determination and 

well-being of wornen have failed-171 Cuba is a case in point. Redistribution 

170 Ehrlich. Dr. Paul R., The Population Bomb (Revised) New York: Balentine Books. 1971. p. 3; 
Hardin, Garrett, The Tragedy of the Comrnons, Science, Vol. 162, pp. 1243-8. 
171 In Bangladesh, during the flood months of July to October, 1984. one quarter million 
sterilisations occurred, which was one quarter of al1 the sterilisations performed between 1972 
and 1982. This was accomplished with incentives which looked more attractive as hunger 
increased. Devices such as Depo-Provera, considered too hazardous for use in the US. were 
used in Thailand. The device is suspected of causing cervical cancer. Lappe & Collins. 1986. pp. 
25-26, See also George, 1976. 
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of land, food, old-age security, health care and education has resulted in 

declining birth rates even though Cuba had no public education for birth 

control.~72 

Demography theorists argue the wealthy will have to change their way 

of living to minimize their impact on the globe's resources and 

environment. On the political front, the US. has cooperated in a "rich man's 

club" of nations which controlled the world trade situation to the detriment 

of the South and together with other "overdeveloped" countries, has grabbed 

the "lions's share" of the world's resources, taking more from the resource- 

starved citizens of deveioping nations than were returned ro them.173 In 

terms of science and technology, the South will be unable to develop because 

the supply of energy resources and industrial raw materials is inadequate for 

the task. Further, the environment simply cannot support the elevation of 

the South to the Western standard of living. Particularly disturbing is the 

unequal distribution of resources whereby the United States which comprises 

six percent of the world's population consumes as much as fifty percent of the 

world's raw materials. In fact, when one considers the impact of the North's 

population on the environment, the Iogical solution is to implement 

population control programs in the North. Dernography theorists have 

proposed "de-development" of the North together with a shift in investment 

to the less developed countries but this advice has been met with open 

172 Lappe & Collins, 1986, pp. 26-27. Sen, 1981. See also Sen and Grown, 1987 for a review 
of the population debate as it relates to ferninist theory. It is noteworthy that birthrates for 
Canada's aboriginal population are doubling while birthrates for non-abonginal residents are 
dropping. Poverty and social injustice for aboriginal peoples in Canada in increasing. News 
report on the meeting of the Native Physicians Association of Canada, Daily News, August 24, 
1997, pp. 73. 
173 Ehrlich, 1971, p.23. 
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hostility from proponents of growth and "the consumer society".l7~ 

The argument that population pressures cause hunger focuses on two 

basic issues: first, are population density and population growth the cause of 

hunger; and secondly, can slowing population growth end hunger? The 

suggestion is that there does not seem to be a cause and effect relationship. In 

China with only half the crop land per person that India has, "Indians suffer 

widespread and severe hunger while the Chinese do not although recent 

liberalization of their econorny is increasing economic disparity. Hunger and 

rapid population growth are linked "where societies deny security and 

opportunity to the majority of their citizens - where adequate land, jobs, 

education, health care, and old-age security are beyond the reach of most 

people." In this context (poverty) it is a rational choice for poor people to 

have many children. It provides a defence against "enforced poverty: 

children provide labour and/or incorne. Bigger families also carry more 

"weight in community affairs." A "lottery mentality" develops in the hopes 

the next child will be the one to get a better job and support the family.173 

The population issue is a crifical one for ecological economists. 

Malthus sounded the alarm on population growth but contemporary 

demography theorists seen unwilling to commit themselves to fundamental 

social change needed to effectively deal with the issue.176 In this section, 1 

have argued that social security systems are more likely to stabilize 

population growth than technological fixes. In my view, approaches of the 

neo-Marxist ilk have the potential to eradicate social and environmental 

inequities while neo-Malthusian approaches are ineffective in dealing with 

174 Warnock. 1987. pp. 31 -32. See also WCED, 1987 proposals for a shift in the composition of 
growth. 
175 Lappe & Collins. 1986. pp. 20-2 1. 
176 Warnock, 1 987, p. 53. 



them. Neo-Marxist approaches compliment ecological economics objectives 

while neo-Malthusian approaches create fundamental contradictions. 

The following section on steady state theory continues the discussion 

on population but puts greater emphasis on the physical environment and 

on the necessity of maintaining health life support systems. Steady state 

theory is a logical, reasoned, 'ethical science' approach seeking balance 

between the human economy and the biosphere. 

3.4 Steady State Theory 

A stationary human population and an attempt to sstbilize the earth's 

capital stock are key to this body of thought. Consurnption is sustainable to 

the degree that it can be continued without degrading natural capital stocks. 

Natural capital includes material resources such as petroleum, forests, soi1 

and fish as well as process resources including waste assimilation, erosion 

and flood control, and photosynthesis. Because ecosystems function as intact 

systems, the structure and diversity of the systems is also considered to be an 

important component of natural capital. Natural capital is typically 

considered to include three categories: renewable, replenishable and non- 

renewable. Renewable natural capital includes living species and ecosystems 

and are self-producing and self-maintaining, using solar energy and 

photosynthesis. Replenishable natural capital are non-living but 

continuously restored, including for instance, stratospheric ozone and surface 

and ground water. Non-renewable forms of natural capital such as fossil 

fuels and minerals can be compared to inventories in that any use implies 

liquidating stock. Natural capital then, comprises "those components of the 

ecosphere, and the structural relationships arnong them, whose 

organizational integrity is essential for the continuous self-production and 



self-regulation of the system itself". ... (T)he ecosphere is produced, in part, by 

the very organisms it cornprises."in 

A steady-state economy means "maintaining al1 life at some desired, 

sufficient Ievel of production; but at the same time there must be the lowest 

feasible flows of matter and energyW.l7s A steady state economy can develop 

in the sense that i t  can be qualitatively improved upon but it cannot grow in 

the sense of quantitative physical throughput.179 The view is grounded in 

systems theorylso and is holistic in its approach, drawing on disciplines of 

economics, politics, sociology and ecology. Ophuls notes that everything in 

an ecosystem is interdependent. "(T)here are no linear relationships; every 

efhct is also a cause in the web of natural interdependency ... interdependence 

is total."isl Interventions produce unintended consequences because 

changing one factor in the ecosystem causes the whole interdependent system 

to react.ls2 Ophuls argues that "energy is the currency of nature's 

economy"ls3 and that a crisis of "ecological scarcity has dawned". His 

argument focuses on a few key factors such as energy "that are truly critical for 

the system as a whole". The goal of steady-state theory is frugality "which 

means neither poverty nor 

on "real physical flows (or 

prices."lsq 

177 Wackernagel, Mathis & Rees, 

abundanceTland calls for a new paradigm founded 

thermodynamics) and moral principles instead of 

William,Our Ecoloaical Foot~rint: Reducina Human lm~act  on 
the Earth,   ab rio la Island: New Society ~ublishers,~ 996. p. 35. 
178 Warnock, 1987, p. 38. 
179 Daly, 1996, p. 31. 
180Boulding, Kenneth, The World as a Total Svstem, Beverly Hills, Ca.: Sage Publications,l985. 
181 Ophuls, 1977, p. 21. 
182 Ophuls, 1977, p. 23. 
183 Ophuls, 1977, p. 41. 
184 Ophuls, 1977, p. 47, p. 182, pp. 241 -242. See also Georgescu-Roegen, 1977, Boulding. 
1985, Daly, 1977, 1986, 1989, 1990, 1991, 1996, Catton, 1980, Rees, 1992, 1996. 
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Steady state economists are still a minority in their profession but their 

numbers and influence are growing. They have confronted the neoclassical 

assumption that technological development makes the concept of carrying 

capacity meaningless when capacity to carry the human species is being 

considered. They have demonstrated the way in which feedback loops among 

population, consumption and environment are complex and multi-faceted 

and how the present growth-oriented system propelled by feedback loops 

cannot be sustained. Steady-state theorists argue that population growth 

combined with technological development and increasing consumption leads 

to an escalation of resource exploitation culminating in exhaustion and 

collapse of ecosys te rns .~~~  

The strength of steady state theory and thus, the kernel of insight it 

provides for ecological economics, is that the economy is a subsystem of the 

environment and subject to the lirnits imposed by the biosphere. Steady state 

theory provides a sound structural base upon which to build a new vision for 

organising society. The theory is predisposed to greater social justice. As 

such, it shows much promise for constructing a coherent vision for 

organising society in a way 

biosphere. 

3.5 Concluding Remarks 

The foregoing bodies 

exarnples of the intellectual 

Native world views remind 

185 Boothroyd. 1992. p. 142. 

that maintains the health and integrity of the 

of philosophical and economic theory provide 

roots of the ecological economics paradigm.186 

us that we are subservient to rather than 

186 1 have chosen the foregoing bodies of philosophical and economic theory because they are 
illustrative of concepts which 1 feel are important to understanding the ecological economics 
paradigm. Others theorists have proposed alternative bodies of thought that offer equally valid 
insights. 
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dominant over Nature. It inspires us to have poruer zuith rather than pomer 

over. These concepts provide a powerful spiritual guiding system that give 

us a moral compass in dealing with Earth and her species. 

Marx contributes insight into the root causes of poverty and social 

injustices. His vision also reflects pozuer ruith rather than pozuer owr in that 

he seeks to free the poor from the bondage of a fatally flawed system. Malthus 

and the demography theorists who followed, provide provocative insights 

into the concept of carrying capacity; however, class analysis theorists have 

brought balance to this view from the North by pointing out that much of the 

carrying capacity of the worId is appropriated by those who have power ozer 

and that only by sharing p o z w  mitli will we solve the problems of pollution, 

poverty and population. Steady state theorists follow this general theme by 

reminding us that people and the environment they are embedded within 

must find a harmonious balance if we are al1 to survive and this view as well, 

is based on p o r i w  rrith. 

Taken together these bodies of thought yield fruitful conceptual tools 

for the construction of ecological economics theory that is intellectually 

cohesive and which speaks to the experience of the vast majority human 

kind. 

Chapter Four: The Ecological Economics Paradigm 

4.0 Introduction 

In the previous chapter, we reviewed some of the bodies of 

philosophicai and economic theory that provide ecological econornics with a 

vision. In this chapter, we will look at some of the concepts that give the 

paradigm form. The chapter is divided into five sections. The first provides a 

brief comparative analysis of conventional economics with ecological 



economics. The remainder of the chapter deals with four concepts that 

provide a framework from which ecological economics can be 

operationalized. General systems theory (GST) forms the backbone of 

ecological economics. GST facilitates the multidisciplinary discourse that is 

typical of ecological economics. It promotes a view that is holistic, 

multidimensional and integrative. The Second Law of Thermodynamics (the 

entropy law) tells us that matter and energy are continuously being degraded 

to an unusable state. Energy and material flows through the human 

economy are unidirectional and irreversible rather than circular.ls7 

Ashby's Law of Requisite Variety tells us that the manager of a system 

must be more complex than the system being managed. Since nature's 

complexity is unfathomable, the whole science of environmental 

management is laced with folly. Al1 of the technical innovations humans 

can muster will be inadequate to the task of managing nature because 

humans and the most complex cornputer svstem humans can build will still 

be less complex than the natural systems they seek to manage. Since we don't 

know what we don't know, it makes sense to manage Our activities with 

deference to nature's systerns. The final concept we will deal with is carrying 

capacity and appropriated carrying capacity. Carrying capacity tells us how 

many humans a given area can support and appropriated carrying capacity 

tells us how much we appropriate from other regions to support our 

lifestyles. This concept is useful in helping humans to identify how big Our 

economy is relative to limits imposed by the ecosphere. It is particularly 

useful in determining the size of the share a nation or an individual is using 

- - - - - - - - - -- 

187 For a discussion on the circular flow model, see Blornqvist, Wonnacott, Wonnacott, & 
Introduction to Macroeconomics, Toronto: McGraw-Hill Ryerson Limited, 1983, pp. 34, 120-21, 
147-49. For a critical view of circular ftow model Daly, 1996, pp. 33-34,47. 
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and how much is left for others. This concept is built on Wackersnagel and 

Rees "ecological footprintf'.1ss 

4.1 Ecological Economics: An Ovenriew of the Paradigm 

Ecological economics is a relatively new field which has grown out of 

the need to provide an analytical framework to adequately deal with 

environment and development linkages. It is grounded in systems theory 

and is multi-disciplinary in its approach with the main focus on the interface 

between ecology and economics. The field of thought has arisen primarily 

out of concern for the long term unsustainability of Our present development 

path. Our chances of achieving sustainable development (and geopolitical 

stability) will be enhanced through a better understanding of the multifaceted 

relationship of humans with each other and the biophysical world. What 

began as a critical analysis of development has evolved to become a new 

paradigm. 

Ecology for the purpose of this study will be regarded in its broadest 

sense as "human ecology" embracing the totality of relationships between 

organisms (including humans) and iheir physical and living environrnents. 

It is a branch of science concerned with the flotvs of energy and material 

resources through ecosystems and of the competitive and cooperative 

mechanisms that have evolved for the allocation of these resources among 

different species. 

The root of the prefix "eco" derives from the Greek word oikos, 

meaning "household". Ecology then, could logically be considered to be "the 

science or study of the household of the human race in its totality."lB9 It is 

interesting to note the original meaning of "economics" derives from the 

188 Wackennagel & ReesJ996. 
189 Ophuls. 1977. p.5. 



same Greek term and meant "a science or art of managing a house or 

househoid", while economy was "the management of a group, community, 

or establishment with a view to ensuring its maintenance or 

productiveness."i9o It is unfortunate that Newtonian analytical thinking 

resulted in the atomizing of these complementary fields to the point where 

they have corne to be regarded as cornpetitive rather than complementary 

and where economics which is in reality a sub-system of ecology, focused 

aimost exclusively on "the money economy - treating this süb-ystem as 

though it were autonomous"~9l and independent of the forces of nature. 

Conventional economics focuses on the transformation of natural 

resources into goods and services and with distribution and consumption of 

these goods in human society. Neoclassical economics, grounded as  it  is in 

the methods and concepts of Newtonian analytic mechanics, lacks "any 

representation of the materials, energy sources, physical structures, and tirne 

dependent processes basic to an ecological approach". Its analytic models are 

"based on reductionist deterministic assumptions about resources, people, 

firms and technology that have little resemblance to the natural wor ld . " l~~  

Conventional economic theory treats capital and inputs to production 

as "inherently productive, ignoring both their physical connectedness to the 

ecosphere (backward linkages) and the effects of over-exploitation on the 

functional properties of ecosystems."~93 

is really consumption: consumption of 

identifies two aspects of this "theoretical 

190 Ophuls, 1977, p. 5. 
191 Ophuls, 1977, p.6. 
192 Christiansen, 1 991, cited in Rees, 1994. 
193 Rees, 1994, p.2. 
194 Rees, 1994. Daly. 1996. 

Production from this vantage point 

the natural environment.194 Rees 

dichotomy" which are essential to 



understanding relationships between population and environment. "The 

ecological perspective sees the human economy as an inextricably integrated, 

completely contained, and wholly dependent sub-set of the ecosphere. By 

contrast, econornic models often represent the economy as essentially 

separate from and independent of "the environment." This is essentially the 

difference between conventional and ecological economics. 

Costanza considers ecological economics as a synthesis of a number of 

different disciplines. These include "conventional" economics, 

environmental economics, resource economics and "conventional" ecology. 

The following figure illustrates one aspect of the relationship between 

conventional approaches and ecological economics, based on the domains of 

the different subdisciplines. 

Figure 2: nie domains of conventionai economia, conventional ecology, environmenlal and 
resource economics, and ecological econornics. 
Source: Costanza, 1992, p. 107. 



Figure 2 illustrates the way in which ecological economics 

"encompasses and transcends" disciplinary boundaries. The domain of 

conventional economics, represented by the upper left box, illustrates the 

interactions of economic sectors such as mining, manufacturing and 

households with each other. Resource economics and environmental impact 

analysis, represented by the lower left box, illustrates the inputs from 

ecological sectors to economic sectors, or the use of renewable and 

nonrenewable natural resources by the economy. The domain of 

conventional ecology (lower right box) represents the interactions of 

ecosystems and their components cvith one another. Environmental 

economics and environmental impact analysis represents the use of 

economic products by ecological sectors. Unwanted by-products of production 

and wastes from consumption are dealt with in this domain: "pollution and 

its mitiga tion, prevention, and mediation."19s The figure illustrates that 

ecological economics transcends and subsumes these domains, each are part 

of a larger whole.196 

1 95 Costanza, Robert. The Ecological Economics of Sustainability: ln vesting in Natural Capital, in 
Population. Technolo v. and Lifeskrle, Washington: Island Press, 1992, p. 107. 
196 The information in this paragraph is from Costanza, 1992, pp.106-107. 
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The foollowing table compares conventional economics and 

conventional ecology with ecological economics. 

"Conventional" 
Economics 

"Conven Lional" 
Ecology 

Ecological 
Economics 

Basic 
World V i t w  

Mecliariistic, Static. 
Atonristic 

Dynanr ic, Systenrs, 
E z ~ o l i r  tiomzry 

Individual taxes and 
preferences are ta ken 
as given and the dom- 
inant force. The 
resource base is viewed 
as essentially limit- 
less due tci technical 
progress and infinite 
substitutribility. 

Evolutionaw acting at the 
generic levef is vieived 
as the dominant force. 
The resource base is 
is limited. Humans are 

another species 
ut are nrely studied. rst 

Human preference, 
understanding, 
technology, and organ- 
ization co-evolve 
to reflect broad ecdo - 
ical opportunities an 
constraints. Humans 

5 
are responsible for 
understanding their 
role in the larger 
system and managing it 
for sustainability. 

Sltort 
30 years maximum; 
1 4  years. 

Mrrlti scnlt. 
Davs to ecins, but time 
scates often define 
noncommunicating sub- 
disciplines 

Mrrlti SC& 
Da s to mns, rnulti 
sca Y e synthesis. 

Spnce Frnrlre Local tu Ititrriiafiorinl 
Framework inirariant 
at increasing spatia 1 
scale; basic units 
change h m  individuals 
to firrns to countries. 

Locnl to Rrgiorial 
Most research has focus- 
ed on relatively small 
research si tes in single 
ecrrsysterns, but larger 
scales becorning more 
important recently. 

Locnl to Globo1 
Hierarch y of  scales. 

Species Franre 

Atternpts to find "pristine" 
ecosysterns un touched 
by hurnans. 

Acknowledges inter- 
connectedness between 
between humans and 
rest of nature. 

Plants and only 
rarelv included for 
contiibutary value. 

Sristaiiinbiiity 3f 

Ecological Ecorronric 
Systenr 

Prinrnriy Macro 
Goal 



Printnry Micro 
Goal 

Maxinrzm Profits Maxim ttnr Repro- 
(Firnrs) ducf izw Sziccess 
Mnxintrlni U f i l i f y  
f I n d i z ~ i d ~ r n l s )  

Al1 Agents fdlowing Al1 agents following 
micro goals leads to micro goals leads to 
macro val being macro oals k i n g  
hlfille%. Extemal f u ~ l l e 8 .  
costs and benefits 
given lip service but 
usuaIIy ignoreci. 

Mrrst be Adjristed to 
Reflect Sysfetri Goals 

Social organization and 
cultural institutions at 
higher leveb of the 
space/ tirne hierarchy 
ameliorate m opic pursuit 
of micro gong at Iower 
levels, and vice versa. 

.4ssrrnrptiutzs Ve y Opfinristic 
About Trclinicnl 
Progress 
Aradentic Stnuce Discipliizary 

Monistic, f c n k  on 
mathematical tools. 

Pessinril;tic or No Prrrdor t ly Skrptic~zl 
Opinion 

Discipliunry Trnizsdisciplirtary 
,More pluralistic than Pluralistic, focus on 
economics, but still probiems. 
focused on tools and 
techniques. Few rewards 
for comprehensive, integrative 
work. 

Source: Costanza, 199210: 

Figure 2 and Table 1 take a broad perspective on environment and 

economy relationships. They do not deal with social dynamics of population 

environment linkages. The remainder of this chapter deals with concepts 

that provide a framework for understanding structural aspects of ecological 

economics. 

4.1 General Systems Theory 

Some have said that the general systems movement was bom out of the failures 
of science, but it would be more accurate to say that the general systems 
appcoach is needed because science has been such a success. Science and 
technotogy have colonized the planet, and nothing in our Iives is untoucheci. In 
this changing, they have revealed a complexity with which they are not 
prepared to deal. The general systems movement has taken up the task of 
hetping scientists to unravel complexity, technologists to master it, and others 
to learn to [ive with it.198 

Systems theory, or cybernetics is the science of communication and 

control theory which evolved in the poçt WWII period from conceptual work 

in the fields of mathematics, organizational theory and biology. The field 

- - - - - - - - - - - -- - - 

197 Costanza, 1992. p. 1 12. 
198 Weinberg. Gerald M.. An Introduction to General Systems Thinkinq. NY: Wiley, 1975. p. 3. 
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provides us with a way of understanding natural and social systems and the 

way they interrelate. Systems theory concepts such as "equilibrium, entropy, 

environment, boundary, feedback, stability, self-organization, evolution, 

hierarchy, recursion, redundancy, and variety have significant heuristic 

power."l99 

4.1.1 Hard Systems 

By the mid 1950s the field split into two streams of thought: hard 

systems and soft systems approaches. The goal of hard systems or operations 

research nras the achievement of predictive certainty through quantitative 

analysis. Originally applied to the stud y of the efficiency of organizations 

engaged in military operation, it expanded to include highly complex 

programs requiring rigid controls such as space explorations. Civilian uses 

include engineered approaches to management, for example, corporations, 

government and communications systems-zoo This approach is top-down, 

hierarchical and controls are centralized. It seeks to understand how to 

achieve control of systems. It  is useful for analyzing mechanical con trivances 

but the resul ts are less sa tisfactory when applied to social circumstances. 

Critics argue that this branch of systems theory "is deficient because its 

explanations of crisis in social systems is restricted to viewing crises as 

manifestations of inadequate capacity to adapt to environmental change." 

They see "crises as also reflecting interna1 structural incompatibilities (or 

contradictions, as Marxists put it), particularly the incompatibility between the 

drive for full democracy and the structures established by elites to maintain 

control in their interest."zoi For the purposes of Our analysis, the 

199 Boothroyd, 1994. p. 141. 

200 Boothroyd, 1 994. 
201 Boothroyd, 1994, p. 141. 



modernization paradigm can be viewed as a hard systems approach which 

attempts to engineer society; to mold it to an ideal, for instance "the 

American Dream", which is realized when a society engages in rnass 

consurnption. Rather than defer to nature, the hard systems approach seeks 

to bend nature to our will through technological innovation. 

4.1.2 General Systems 

The second branch, soft systems or general systems theory sought to 

understand the means of survival and the evolution of living (or "open") 

systems, and their analogues. Ceneral systems theory was developed by von 

Bertalannfy and his collaborators to promuigate the tenets of systems 

thinking. The goal was to develop broad concepts applicable and transferable 

to al1 disciplines, societies, organiza tions and governments, and to show tha t 

conceptual models fruitful in one field were transferable to other fields. They 

sought to adopt a flexible method of scientific inquiry that would not "restrict 

the scientist to one set of relationships as his object of investigation."~oz 

Lazlo observes: 

A systems science can look at a ce11 or an atom as a system, or it can look at the 
organ, the organism, the farnily, the community, the nation, the economy, and 
the ecology as systems, and it can \iew even the biosphere as such. A system in 
one perspective is a subsystem in anotlier. But the systems vierv alivays treats 
systems as integrated wholes of their çribsidiary components and never as the 
mechanis tic aggrega tes of parts in isolable causal relations."203 

Ludwig von Bertalanffy (1968) argued that the methods used in 

the analysis and explanation of physical sciences were inappropriate to 

organic laws. His "Theory of Open Systems" postulated that the 

characteristic state of a living ce11 is that it is an open system because it 

exchanges matter and energy with its environment. Theorists such as 

202 Laszlo, 1974, p. 14. 
203 Laszlo, 1974, pp. 14, 15. 



E ~ i n  Laszlo, Stafford Beer see this stream as being self-steering "in its 

fullest democratic, emancipatory, and responsible sense."zo4 

4.1.3 Systems Theory Relevance for Economic Modelling 

In applying GST to societal problems of over-consumption, ecological 

degradation, social disintegration, etc., theorists have surmized that decision- 

making processes must be decen tralized and democratized. Experience has 

demonstrated that resources are managed most effectively by those who 

depend upon them for their own use2os Similarly, the negative feedback 

accompanying pollution means communities can be the first line of defence 

against environmental degradation. Unfortunately, communities usually 

have little say in this regard and governing bodies are often impervious to 

their pleas for intervention206 . On the other hand, it is important to keep in 

mind that tribalism and inequitable social relations at the community level 

has its own set of tyrannies that can arise in decentralization. Co- 

management of resources therefore provides a hopeful balance. For 

example, communities have the capacity to rnonitor resource use to ensure 

they are not depleted and it is in their long term strategic interests to do 50. 

Even so, under conditions of extreme poverty and lack of alternative 

opportunities, people may liquidate their resource stock to meet their short 

term practical interests so i t  is important to identify this possible constraint to 

responsible self-management. 

Under prevailing conditions, the state acts as agent for TNCs and builds 

infrastructure with public funds to extract resources for production processes 

204 Boothroyd, 1994. p. 142. 
205 Weber. Peter. Reviving Coral Reefs. in Brown, et al. Eds., State of the World 1993, p. 57. 
206 See for example The Reoort of the Partnershio on Sustainable Coastaf Cornmunities and 
Marine Ecosvstems in Newfoundland and Labrador, St. John's, Nf.: Newfoundiand and Labrador 
Round Table on the Environment and the Economy, October, 1995. 
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from communities, often contrary to the wishes of those communities. 

There is no compelling evidence that the comrnunities involved benefit to 

the same degree industry does. Often the community g e s  work for a period 

of time, but when the resource runs out the Company moves on, leaving a 

now dependent community and sometimes a badly polluted environment 

behind. The system prevails and al1 else must conform to that system. GST 

tells us we m u t  manage our activities to comply with the needs of the 

ecosystems they are embea'dzc! within. The logical application of this 

approach is for communities to have meaningful input into decision 

ma king. 

Some ecological problems are detected at the global level and then only 

with the assistance of sophisticated technologies. For example, NASA has 

played a signifiant role in monitoring the condition of stratospheric ozone. 

In this way, a global communication systern (satellite technology) gathers 

important information which is then distributed widely to allow for 

corrective action (system feedback). The potential to develop an effective co- 

management system is evident. Tne GST perspective tells us that we have to 

change the behaviour which is negatively impacting the ozone layer. The 

hard systems approach will view ozone depletion as a bottleneck to progress. 

Rather than take corrective action, this approach will try to maintain the 

status quo particularly if it will have a negative financial impact. Responses 

may include the development of a technological solution to mend the ozone 

hole or biotechnology to develop vegetation which can withstand intense 

radiation from the sun. 

As previously indicted, global climate change is underway. Scientists 

are still uncertain of what the impacts of that change will be. The 



precautionary principle has been recommended as the preferred strategy for 

action because it will be less damaging to err on the side of caution. If we take 

no direct action and climate change has significant detrimental impacts, we 

will not have the resources or the tirne to make necessary changes in Our 

behaviour. On the other hand, if we take action now, we will avert some of 

the more deleterious impacts of climate change and still have a bit of time to 

change should more dramatic response be deemed necessary. 

GST promo tes the precautionary principle because this perspective 

views the world in terms of systems and subsystems, al1 of which impact on 

each other in often unpredictable ways. The idea is to promote the health and 

vigor of al1 systems by trying to understand the way they behave and by 

conducting human activities in ways that try to work with the natural 

tendencies of the systems they are embedded within. 

The rnodernization paradigm promotes hard systerns thinking. This 

perspective views negative feedback frorn Nature as bottlenecks to growth of 

the economic system. These bottlenecks can be removed through human 

ingenuity and technological innovation. Nature, after al1 is primitive and 

modem man is gaining on Nature at an increasingly rapid pace. Before long, 

the secrets of the universe will be unveiled and we will be in a position to 

dominate Nature and subvert her to our will. The thinking of the Hoover 

Institute on climate change is instructive in this regard. In a working paper 

entitled Global Wnri~rirzg: A Boori tu Hrminiis a m i  otlzer Aniimls, Thomas 

Gale Moore, Senior Fellow surmises that: 

Society might wish to help natural systems and various species adapt to 
wanner temperatures (or cooler, should that occur). ... The optimal way to deal 
ivith potential climate change is not to strive to prevent it, a useless activity in 
any case, but to promote growth and prosperity so that people wiIl have the 
resources to deal with any shift. It is much easier for a rich country such as the 
United States to adapt to any long term shift in weather than it is for poor 



countries (in that poorer countries) Iack the resources to aid their flora and 
fauna in adapting. The best preventive would be a rise in incornes, which would 
diminish their dependence on agriculture. Higher eamings would provide them 
with resources to adjust. ... William C h e  of the lnstitute for International 
Economics (estimates it) would amount to roughiy $900 billion annuaily (to cut 
back on carbon emissions from fossil fuels). ... These resources would be better 
spent on promoting investment and growth in the poorer countries of the world. 
... Global change is inevitable; warmer is be tter; richer is healthier. 

In other words, if we have enough money we can adapt nature to suit 

Our needs. With enough money, we can deal with any form of pollution or 

environmental deterioration we create. Greater economic growth (more 

money) is the panacea to poverty in developing nations even though the 

evidence thus far suggests economic growth has created conditions of greater 

poverty for these same people. Hard systems promotes centralization of 

control and consolidation of capital resulting in increased marginalization of 

the poor. And, if  we find that climate change produces negative rather than 

positive results for Our economic well-being, growth today will give us the 

resources in the future to deal with the problem. 

Considering the stakes, this "wait and see" attitude is self-serving and 

irresponsible. Some of the technologies developed to respond to 

environmental problems actually create a different set of problems. As 

previously indicated, the newer generation of chernicals called 

hydrofluorocarbons (HFCs) marketed as "ozone-friendly" are not ozone 

depleting but they contribute to the growing problem of global warming.zo7 

Even when we know that chernicals are dangerous to the environment, 

economic interests prevail. Methyl bromide is scheduled to be banned in the 

US by the year 2001 but challenges to this proposed phase out are coming 

from the agricultural sector. This heel dragging can be stretched out 

indefinitely. The US government gives the sense of movement by placing 

207 Montzka. S.A. et al . 1996. See also Our Future's Up in the Air. Greenpeace Canada Action. 
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the chemical on a list of chernicals to be banned, and business interests 

bargain on a date using societal interests such as food security as a bargaining 

chip. Indeed one of the issues is food security but security is more likely to be 

gained by the banning of the chemical than by its continued use. 

4.2 Second Law of Thermodynamics 

More than fi f ty  years ago, Frederick Soddy postulated that the first and 

second laws of therrnodynamics must be the starting point of economics.~os 

His insights wen t unno ticed until they were revisi ted some thirty-five years 

later by one of the pioneers of ecological economic thought, Nicholas 

Georgescu-Roegen who proposed: 

(T)hat the economic process is entropic in its physical coordinates; b a t  rvealth 
is an open system, a structure maintained in the midst of a throughput that 
begins with the depletion of low-entropy matter/energy and ends with the 
retum of an equal quantity of polluting high-entropy matter/energy back to the 
environment; that in contrast to the reversibility of mechanical phenomena, 
entropic phenomena are characterized by irreversibility, a fatal weakness of 
the mechanistic epistemology of standard economics; and that there is a 
critical asymmetry between our tcvo sources of low entropy. ... that solar energy 
... is nearly infinite in total amount but strictly limited in its rate of flow to 
earth, whereas terrestrial low entropy (concentrated minerals in the earth's 
crust) is strictly Iimited in total amount, but c m  be used u p  at a rate of our own 
choosing.fO9 

Thermodynamic laws tell us that "entropy is the real basis of economic 

scarcity."~lo The first law of thermodynamics (conservation of matter/energy) 

reveals that matter and energy are indestructible. The second law (the 

entropy law) tells us that the quality of rnatter/energy that gives rise to 

usefulness is used up in economic throughput and is not recyclable-211 

Entropy increases in an isolated systern. Entropy is an index of energetic 

usefulness. Low-entropy energy or matter is readily available or usable and 

208 Daly, 1996, p. 185. 
209 Nicholas Georgescu-Roegen cited in Daly. 1996. p. 185. 
2100phuIs. 1977. p. 112 . See also Daly. 1996. pp. 29-30 . 
21 1 Daly, 1996, p. 195. 
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high-entropy energy and matter is less useful and less available. 

Neoclassical theory sees the economy as self-sustaining and self- 

regulating with complete reversibility as the general rule. However, 

economic throughput is continuously degrading energy and matter in a 

"unidirectional and irreversible" process because it takes in low entropy 

mattedenergy and gives back high entropy matter/energy.til The earth is 

entropically winding down naturally and economic advance is accelerating 

the process.~l3 The transformation of energy and matter into useful products 

for consumption occurs at great thermodynamic costs, yet none of these costs 

are measured in global GNP indicators. Daly observes: 

A country could exhaust its mines, citt down its forests, erode its topsoil, and 
exploit ils wildlife and fisheries to extinction, and measured income would rise 
steadily as these assets disappeared. Putting the entropic Flow at the center of 
analysis should force us to pay attention to the natural capital stocks that 
yield this vital flow. 

Ophuls points out that energv is the currency of nature's economy. 

Conventional economics takes energy into account indirectly "via the 

monetary cost of energy production and use. It is therefore in conflict with 

the basic laws governing our ph ysical existence."zl-, Thermod ynamic law tell 

us that out "economic "production" is actually consumption and in this 

simple reality lies the root of Our environmental crisis."rii 

Thermodynamic laws tell us that using technological wizardry to run 

life support systems is extraordinarly expensive whereas nature does it in a 

much more cost-effective way. When we factor in al1 of the costs of resource 

depletion and use of sink capacity, Our economy is extraordinarly inefficient. 

Energy sources such as solar and wind which are considered to be enormously 

212 Daly, 1996, p. 193. 
213Daly, 1996, p. 29. 
214 Ophuls, 1977. p. 11 2. 
215 Rees, 1994, p. 4. 



expensive become a real bargain using full cost accounting techniques. No 

doubt if TNCs could find a way to centralize control of renewable energy 

sources, they would be less inclined to fret about its costs. These sources of 

energy are decentralized and difficult to monopolize, which rnake them 

attractive from an ecological economics perspective. With full cost 

accounting, human labour would be "thermodynamically cheaper than 

capital or other factors of production"zl6 and materials like wood and steel 

use less energy and capital and create less pollution than aluminium.217 

Ophuls observes that ecological economics promotes a system that: 

would aim at careful husbandry of resources, dependence on natural flows and 
processes, decentralization, more labor-intensive production, and a combination 
of ultrasophisticated technology with some of the energy-saving rnethods that 
sustained our forefathers.218 

The most effective way to bring such a system into being is to acknowledge 

the second Iaw of therrnodynamics as being a key concept to sustainable 

development. Only when we have conceptually bound the economy to the 

ecosphere, will we begin to realize the vast untapped potential for 

development (qualitative) this approach yields and the immense opportunity 

for realization of human potential it engenders. 

4.3 Ashby's Law of Requisite Variety: Managing Cornplexity 

A general systems perspective focuses on relationships and situations, 

rather than atomistic facts and events resulting in a more general and 

approximate understanding. Since we are surrounded in nature by 

"connected complexity", knowledge of connected complexity is preferred to 

knowledge of "atomized simplicity". This can best be accomplished by 

viewing things as systems "with properties and structures of their own". A 

216 Ophuls. 1977. p. 11 3. 
217 Ophuls, 1977, p. 1 13. 
218 Ophuls, 1977, p. 1 12. 



general systems view allows us to compare systems, define their relationships 

within larger systems, and establish a general context in order that we may 

better understand Our purpose and place in the world.zl9 

hadequate complexity management is seen by general systems 

theorists as the problem underl ying our O ther social problems.220 

Technological innovation, exponential population growth and the 

globalization of communications and markets has resulted in rapid and 

highly complex change. Individuals are enjoying "more technological power 

to communicate, transport and consume, while being freed, even encouraged, 

to use that power for personal ends regardless of the social consequences."~~ 

Whereas traditional societies depended upon elaborate social systems to 

manage relatively simple lifestyles "now societies increasingly rely on two 

simple institutions, the coercive state and cornpetitive market, to manage 

much more individually choice-rich lives" resulting in "diminished social 

control over mutually destructive b e h a v i o u r . " ~ ~  

Ashby's Law of Requisite Variety tells us that "the interna1 varietv 

(diversi ty, complexi ty) of a managing system must correspond to the variety 

of the managed system if the manager is to maintain control and avoid 

instability."zz-? As Beer points out, "We cannot regulate Our interaction with 

any aspect of reality that our mode1 of reality does not include because we 

cannot by definition be conscious of it."224 At a practical level, Ashby's Law 

219 Laszlo, 1974, pp.13-14. 
220 Boothroyd,l994. p.142. 
221 Boothroyd, 1 994, p. 1 43. 
222 Boothroyd,l994, p.143. 
223 Rees, 1994, p. 5. 
224 Beer cited in Rees.1994, p.5. 



provides a sound reason for decentralization of decision making.23 Even 

with the most sophisticated computer system, it is impossible to process al1 of 

the information that is needed at the center to rnake decisions which affect 

those at the periphery. This necessitates a practice of decentralized, 

participatory decision-ma king if instability is to be avoided. 

Laszlo takes this idea a step further with his "ecofeedback" system for 

information processing. 

Ecofeedback coupled with a flexible response mechanism represents 
dynamic self-regulation in a multi-echelon system. Systems of this 
kind are composed of echelons of subsystems which are themselves 
goal-setting decision units, coordinated at the next higher level ... 
Goals are not defined inflexibly from the top and irnposed on the lower 
levels. The goal-setting of the whole system results from the 
interaction of subsystem goals inasmuch as they can be coordinated in a 
pattern that maintains the entire system. Al1 echelons enter as 
decisions-making units cvithin a nettvork of coordination that enabIe 
the system as a rvhote to efficientty pursue an integrated set of 
objectives.nb 

Put into practice, this process in fers participa tory research and decision 

making processes, respect for indigenous knowledge and co-management of 

resources. A balance is needed whereby state policies blend with community- 

based management in a way that will allow conservation of resources to 

corne under the control of a group of users who depend on it to meet their 

own needs. Urban structures will be required to handle a global population 

that is expected to reach eight to ten billion people. It will be a challenge 

indeed to manage rural/urban relationships democratically. Allocation of 

resources through the marketplace enforceci by a coercive state as currently 

practised will result in ever greater extrernes of wealth and poverty and 

225 Kevin Phillips provides sobering testimony to the fact that centralized control which 
consolidates political and economic power leads to atrophy and decline. Phillips, K., Arroaant 
Capital: Washinaton. Wall Street. and the frustration of American Politics, Little, Brown & 
Company (Canada) Limited, 1994. 
226 Lazlo, 1974, p. 128. 
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escalated social tension. Current systems used for goveming social 

relationships are about as complex as a caveman with a club. 

Complexity in an ecosystem ensures stability. Monocrop cultures for 

example, tend to be less resistant and less hardy; subsequently they can easily 

fall prey to disease or weather disturbances. High yield variety seeds (HW) 

promoted by green revolution technology, d o  not have the same level of local 

adap tability that traditional seed supplies do. For instance, short stem 

varieties of rice do poorly in years of flooding while long stem varieties are 

less hardy in dry spells. Farmers traditionally rninimized their risks by using 

several varieties so that weather conditions had less influence on yields. In 

hdonesia, traditional farmers typically farmed up to 600 varieties and in 

Bangladesh, 1200 varieties could be found227 This gene base is lost with H W s  

and seed banks are controlled by industrial nations making farmers 

increasingly dependent on extemal sources for seed supply. Economic 

imperatives seeking to minimize inputs and maximize outputs over as short 

a tirneframe as possible leads to standardization and simplification processes 

which do not reflect the needs of biodiversity. Soil becomes devitalized as 

nature subsidizes short term investment cycles. 

In contrast, ecological economics promotes complexity which ensures 

"stability and continuity of the whole system, and the survival of the whole 

ensures the survival of the parts."zls For instance, by respecting and acting 

on indigenous knowledge, ecological econornics promotes the continuation 

of diversity in the gene base. Farmers use their own seed which has been 

developed through hundreds if not thousands of years of experimentation. 

The seed has been developed to withstand insect infestations, disease and 

227 Perelman, pp. 155. 
228 Ophuls, pp. 28. 



fluctuations in weather. Other inputs in rice fields might include fish which 

eat malaria-carrying mosquitos in addition to providing a valuable source of 

protein. In some areas, the use of water buffalo make more sense than tractors 

needing fossil he l s  and costly repairs39 Water buffalo fertilize the fields, 

work up the soil, provide milk and curd supplies for the family. Buffalo 

herding provide a valuable source of economic activity for local villagers. 

The socio-econornic and ecological links in such a system have been 

developed over rnillennia and have provided community residents with 

sustainable livelihoods. Ecological economics promotes the maintenance of 

traditional systems. Increases in effi ciencies are ob tained b y making 

qualitative improvements in the systems, rather than displacing them with 

an irrelevant modernization model. 

4.4 Carrying Capacity/Appropriated Carrying Capacity 

Carrying capacity is a systems theory concept which demonstrates the 

relationship between populations and their biophysical environment. 

Carrying capacity can be defined as the capacity of an ecosystem to support 

healthy organisms while maintaining its productivity, adaptability, and 

capacity for renewal. The concept is used in determining biophysical 

constraints to economic activity and hence, the relationship between 

econornic performance and resource base. Rees suggests "For human beings, 

carrying capacity can be interpreted as the maximum rate of resource 

consumption and waste discharge that can be sustained indefinitely in a 

given region without progressively impairing the functional integrity and 

productivity of relevant ecosystems."~3o Catton points out that humans 

- - - - - - - - - - 

2% The energy yield of modern agriculture is negative. The loss is even higher in tropical zones. 
Ophuls, 1977, p. 42-43. 
230 Rees. 1994, p. 11. 
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make the concept of carrying capacity meaningless because they are able ro 

override regulatory mechanisms restricting population growth by 

appropriating the allocation of biomass for other species and by mining 

accumulated resources in the ecosystem.23i 

One of the major shortcornings of the concept is that it usually does not 

have a global perspective; another is that it does not reveal how resources are 

shared. Vitousek et al's study cited in Section 2.3.1 looks at carrying capacity 

from a global perspective. This global systems approach is important in terms 

of understanding how large the total human economy is relative to the global 

ecosystem it is embedded within. We know that pollution does not respect 

national boundaries and we know that pollution generated at the local level 

can be detected at the global level (for example ozone shield rupture). 

Vituosek et al's approach reminds us that the Earth is a single system and that 

we share a common destiny. It is useful in helping us to understand the 

aggregate demand of humans on the ecosphere. By looking at the Earth as a 

single system, Vituosek et al identifies system limits. In other words, they 

see how big the system can be. From there they estimate how big the human 

subsystem is, (in this case, 40% of the total system). Using feedback from the 

environment (stratospheric ozone shield rupture, climate change, soi1 

depletion, fisheries decline, etc) they determine we should not grow any 

larger because ecosystems are showing signs of stress or collapse.232 

Whereas carrying capacity looks at what should be, appropriated 

carrying capacity(ACC) looks at what is. ACC of a group of people can be 

- - - - - - - - --- 

231 Catton. William R., Jr., Overshoot: the Ecoloaical Basis of Revolutionay Change. University 
of Illinois: Illini Books, 1980, p. 15. 
232 A critique of systems approaches is that the attempt to deal with the whole can eradicate the 
particular. Carrying capacity is simply a tool to measure our size as the case outlined above 
demonstrates. This does not mean that the particularities of place and culture are overlooked. In 
fact, much of the feedback needed to gauge our size, for instance, will be input from a local level. 
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defined as the total land needed using current technology to continuously 

provide al1 the resources they currently consume and to absorb al1 the waste 

they currently discharge for an indefinite period of time. This land might 

currently exist, "might be borrowed from the past (eg. fossil energy), or even 

from the future (eg. contamination, plant growth reduction through 

increased UV radiation, soi1 degradation)."233 

ACC is people based rather than territorial which makes it easier to 

hold people responsible for their own consumption patterns234 It enhances 

the individual's awareness of their dependency on nature and provides a tool 

that can help estimate biophysical constraints. It also provides a method of 

analyzing economic activities from a biophysical perspective rather than a 

monetary one. More importantly, it gives a region or nation a means by 

which to determine political control over its own productivity as well as the 

amount of bioproductivity they import from abroad. Gonzague Pillet 

estima ted that if Switzerland relied upon its own renewable resources, it 

could supply about 18 percent of its current consumption level, indicating 

that thev currentlv live about 5.5 times above their solar ~otential.2-3s At this 
d J 

rate, only about one fifth of Switzerland's population is 

means of their physical environment - the remainder of 

A 

living within the 

their capacity is 

imported from elsewhere236 

Because appropriated carrying capacity is really imported carrying 

capacity, populations are able to grow beyond their local carrying capacity 

without knowing and without repercussions. Trade and technology allows 

regions to exceed biological limits. Rees and Wackersnagel have developed 

233 Wackersnagel, 1 994. p.35. 
234 Wackersnagel. 1994. p.35. 
235 Pillet (1991) cited in Wackersnagel. 1994. p. 42. 
236 Rees, 1994. p. 14. 
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an illuminating technique for measuring human impact on the Earth using 

the concept of an ecological footprint. To get a sense of the size of the 

ecological footprint of a city or urban area one could imagine a glass 

hemisphere being placed over the area that allowed light to enter but 

prevented material things from entering or exiting. The health and integrity 

of the human system encapsulated within the dome would be dependent 

upon the resources and waste sinks trapped inside the hemisphere. Before 

long, it would become apparent that the carrying capacity contained within 

the dome was insufficient to support the population enclosed as the 

population began to starve as their food supply was used up and to suffocate 

as their air supply became strained by pollutants. Now, imagine that the 

urban area encapsulated in the glass dome were s~irrolinded by an ecologically 

diverse landscape in proportional representation to their actual abundance on 

the Earth, and that an adequate supply of fossil energy sufficient to support 

current levels of consumption using existing technology were available. If 

the dome were elastic, how large would it swell to support the social and 

economic activities currently carried on by the citizens of the area at its 

current material standard of living?r37 

Using the ecological footprint measurement, Wackersnagel and Rees 

estimate that the average Canadian uses nearly 4.3 hectares of land to support 

current consumption patterns. There are presently 1.5 hectares of land 

available per person on a global per capita basis and if we assume a global 

population of ten billion by 2040, the ecologically productive land base will 

have shrunk to -9 hectares per person assuming no further soi1 

degradation.23s Using this methodology, it  is estimated that "the ecological 

- - - - - - - - - - - 

237 Wackersnagel & Rees, 1996, pp. 9-1 2. 
238 Wackersnagel8 Rees, 1996, p. 13. 



demands of average citizens in rich countries exceed per capitn supply by a 

factor of three."239 If everyone were to adopt the North American life style, 

we would need two additional planets to supply the resources, absorb the 

wastes and maintain life-support systems.2~0 

The concept of an  ecological footprint poses a serious challenge to the 

five to tenfold increase in global economic output the Brundtland 

Commission proposes to alleviate poverty. From a spatial perspective, this 

level of throughput growth is highly questionable. From a temporal 

perspective, it carries highly charged ethical concerns. The modernization 

paradigm has in effect appropriated carrying capacity from the future. Our 

growth ethos encourages us to liquidate resources at an ever expanding, ever 

more rapid rate until the stock either crashes or the entire ecosystem is put at 

risk. While governments pay lip service to ensuring our children inherit a 

healthy stock of natural resources and sink capacity, their policies nonetheless 

promote intense quantitative grow th with little attention to the long term 

effects of that growth. 

The unequal distribution of economic and political power vested in the 

North lacks the kinds of checks and balances that are necessary for long term 

sustainability. Global climate change poses risks for small island states and 

low-lying coastal areas. Poorer regions lack the econornic power to undertake 

adaptation strategies that their richer counterparts can and they lack the 

political clout needed to enforce changes in technological processes which 

exacerbate climate change. So we have a situation in which the North has 

used up the sink capacity of other nations and put those nations at great risk; 

239 Wackersnagel & Rees. 1996. p. 14. These estimates are low because they represent 
minimum land area needed for the basic energy and material flows required by the economy. In 
addition, they do not look at pollution beyond carbon dioxide. 
240 Wackersnagel 8, Rees. 1996. p. 15. 
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risk which is extraordinarily expensive to deal with particularly in areas 

which presently lack the ability to provide even basic needs. The lifestyle of 

the North appropriates life sustenance systems from the poor and from the 

future. 

4.5 Concluding Remarks 

Ecological economics conceptualizes the economy as a subsystem of 

the ecosphere, thus demonstrating limits of the natural resource regeneration 

and sink capacity of earth. General systems theory forms the backbone of 

ecological economics thinking and is essential to understanding the way in 

which natural and social processes work and interrelate. The approach 

encourages a holistic analysis rather than an atomistic way of looking at 

living systems and their analogues. By looking at systems from a global 

perspective, we can get a better sense of the size of the human economy 

relative to its potential for growth. This is particularly important in view of 

the globalization of the economy because trade makes the concept of carrying 

capacity of the environment meaningless. A more insightful way of looking 

at economy/environment relationships is yielded by the concept of 

appropriated carrying capacity. This perspective provides us with a way to 

measure Our ecological footprint and determine if we are Living a sustainable 

lifes ty le. 

Ecological economics is grounded in the biophysical realities of the 

world. The second law of thermodynamics illuminates the ties which bind 

economy to environment. Rapid throughput growth in this physical sense is 

now becoming antieconomic, or negative because environmental costs are 

increasing faster than the production benefits that accrue, thus "making us 



poorer, not richer".al Conventional economics simply ignores this 

biophysical reality. Econornic logic tells us that we should invest in the 

limiting factor and that factor is increasingly being identified as the natural 

environment. 

Encouraging steps are being taken in some countries, particularly on 

the energy front. Mongolian nomads, who constitute nearly half of the 

country's population, are using small solar energy modules for cooking, 

heating and lighting needs. With an average of 300 sunny days a year, the 

cells readily provide power that was previously supplied by wood. animal 

dung and candles. In Peru, a micro-hydro project was built with assistance 

from UK-based development agency, Intermediate Technology. Nearly al1 of 

the villagers were involved in building the project, so that the technological 

know-how for managing the system has been transferred. Power costs to 

villagers have dropped by as much as 90%. In China, windpower is 

beginning to play a major role in servicing remote areas. With 130,000 small 

and medium-sized wind-driven generators and four major windpower 

stations already installed. windpower will play a major role in China's energy 

budget. Windpower requires less inveshient and is more flexible in 

operation than grid systems.242 Each of these energy projects is small to 

medium scale - important from an ecological economics perspective. They 

are decentralized, use local renewable resources, are inexpensive, flexible and 

easy to use. Their impact on the environment is negligible, they are 

inexpensive to operate and they help people to be more productive in terms 

of meeting their needs. 

241 Daty, 1996, p.11. 
242 New Internationalist, October 1996. 



Chapter Five: Rounding Out the Vision 

5.0 Introduction 

Chapter Four provided an overview of some of the structural supports 

of ecological economics. We looked at systems theory, thermodynamics, 

managing complexity and carrying capacity concepts. These concepts share a 

common vision - power with. The view is egalitarian and holistic: al1 parts 

of the Earth and its inhabitants are necessary for survival. Neo-liberalism 

may be able to maintain itself for a time by subsidizing its supremacy with 

gross inequity and bigger clubs to beat back opponents but this view lacks 

connection with the physical world, and that world is now beginning to 

crumble beneath Our feet. In Chapter Five, we will M e n  to some of the 

voices that are rarely heard but which offer an important perspective to 

contemplate. These include notions of value systems in research, spirituality 

and a feminist perspective. 

5.1 The Challenge to Scientific Imperialism 

While we may not be conscious of it, the concepts that shape our lenses 

for viewing reality are laden with values. For example, hard systems theory 

which underlies the rnodernization paradigm seeks to be 'objective' in order 

that everyone is seen to be treated 'equally'. It deals almost exclusively with 

empirical-analytical data that is quantifiable, in fact, "the harder the data, the 

more scientific the results, and the higher the status."~~3 Scientific, technical 

knowledge becomes the only legitimate kind of knowledge and people's 

everyday experience is demoted to 'mere anecdotal' evidence, leaving people 

feeling alienated and dehumanized. Experts increasingly make decisions 

243 Patton, 1975:12, cited in Maquire. Patricia. Different Lenses for Viewing Reality, Doing 
Particioatoty Research: A feminist approach, 1987, pp. 26-27. 
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which shape the lives of the poor and the middle c1ass.zJ-r Freire notes: 

But too often, the ordinary person is crushed, diminished, converted into a 
spectator, manoeuvred by myths which powerful social forces have created ... 
The greatest tragedy of modem man is his domination by the force of these 
myths.245 

This 'domination by myths' leaves people feeling impotent in terms of 

understanding the phenornena which guides their lives, and in terms of 

changing their circumstance. People become preoccupied with daily survival, 

unaware of the systemic causes of their powerlessness.~~6 

They are exduded from the increasingly more specialized research industry, 
barred by requirements of the "scientific method", and intirnidating concepts 
and jargon, money. time, skills. and cxperience.247 

The general or soft systems approach which ecological economics 

builds upon, challenges the "political aspects of supposedly value-free 

dominant paradigm research", because social science knowledge often works 

in the "interest of dominant groups for the maintenance of the status quo."'As 

Decentralizing control so that people can participate in decisions that affect 

their future is,fundamental to democratic life; it is enabling and empowering. 

As Maguire points out, "there is a political nature to al1 we do; al1 Our work 

has implications for the distribution of power in society." Given this 

assurnption, the systems which dominate Our lives, systems which are 

defined as objective, neutral and value free, are indeed laden with values. 

The notion that everyone is "equal before the law" does not fit Our 

experience; it is a myth but Our objections are dismissed as  unfounded 

because the system is 'objective and apolitical'. We are left chasing shadows. 

244 Maquire, 1987, p. 44. 
245 Friere cited in Maquire, 1987, p. 44. 
246 Tandon cited in Maquire, 1987, p. 45. 
247 Maguire, 1987, p. 43. 
248 Maguire, 1987, p. 28. 



General systems theory challenges this premise. Shared power is central to 

this view. Knowledge generation in acquired through participatory research 

so that knowledge becomes democratized and people share in policy makmg 

and control of development. Modem scientific research is complemented by 

indigenous knowledge acquired through hundreds or even thousands of 

years of research. 

Dependency theorists such as Frank and Furtado point out that 

dominant-dependency relationships result from inequities in international 

trade and investment between technically advanced and developing nations. 

They identified the "inability to accumulate the capital necessary for self- 

directed and controlled development" resulting from these relationships.zl9 

International development assistance was referred to as "assistencialism", 

attacking the symptorns rather than the root "causes of poverty by ignoring 

dependency relationships."~~o 

Schemes aimed at integrating marginal people into development leave intact 
the very economic, political, and social structures which support the 
maintenance of poverty. ... Rather than promote ordinary and oppressed 
people's increased participation in unaltered systems of domination, the critics 
cal1 for radical transformation of systems and relationships based on 
domina tion."251 

If we are to make headway in developing sustainability, we will have 

to confront the issue of scientific imperialism. If the voices of ordinary 

people are to be heard, the airwaves cannot be dominated by indifferent 

power structures. We have had enough experience with development 

economics to know that people must take control of their destinies if they are 

to survive. Development cannot be done on behalf of people, rather it is an 

ongoing process in which people realize their own full potential. This does 

249 Maguire, 1987, p. 39. 
250 Freire and Gutierrez cited in Maguire. 1987, p. 39. 
251 Maguire, 1987, p.39. 
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not mean that we should not have researchers or scientists; rather it rneans 

that we must be cognizant of whose interests their work serves. 

5.2 Spiritual Dimensions of Ecological Economics 

An increasing number of writers and thinkers see the root cause of Our 

current ecological crisis to be the separation of science and religion252 The 

split has resulted in the privatization of religion and the use of science as a 

"violent ernployee of technology".253 This could not have been accomplished 

in the first place without the Occidental religions ernbracing a 

"fall/redemption model of spirituality" which is a dualistic, patriarchal 

model beginning its theology with sin and original sin and generally ending 

with redemption.25-i Because the Western world has embraced the 

Occidental vision as its guiding light, this perspective is transferred just as 

surely as  the technology it is embodied within. "Because the fall/redemption 

tradition considers al1 nature "fallen" and does not seek Cod in nature but 

inside the individual soul, i t  is not only silent toward science but hostile to 

it."Zji This world view is hostile toward creation in general, and women in 

particular, viewing women as the vesse1 through which sin enters the world. 

Fox proposes that we return to a "creation-centered" spiritual tradition in 

order that we may remarry science and religion and in order that there can be 

"spiritual points of convergence among the worlds religions".z56 This view 

252 Berry, Thomas, The Dream of the Eanh, San Francisco: Sierra Club, 1988. Charlene 
Spretnak, The Politics of Women's Spirituality, Garden City, N.Y.: Anchor Books, 1982. Swimme, 
Bn'an, The Hidden Heart of the Cosmos: Humanitv and the New Storv, Maryknoll, N.Y., Orbis 
Books, 1996. Fox, Matthew, Oriainal Blessino, Sante Fe, Bear & Company, Inc., 1983. Starhawk, 
The Spiral Dance: A Rebirth of the Ancient Religion of the Great Goddess, San Francisco: 
Harper, 1979. Adams, Carol, Ecofeminism and the Sacred, N.Y.: Continuum, 1993. 
253 Fox, 1983, p. 10. 
254 Fox, 1 983, p. 1 1. 

255 Fox, 1983, p. 1 1. 
256 General systems theory offers a way for the different religious groups to "speak" to each other 
without the hostility such dialogue has incurred historically. 
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sees creation as a blessing rather than a sin and woman as the vesse1 frorn 

which the miracle of life spills forth. Creation-centered spirituality is a non- 

hierarchial celebration of life in al1 its manifestations - it is liberating, joyfd 

and filled with hope37 

Creation spirituality is more in tune with the thinking of ecological 

economics than is the fall/redemption tradition. Perhaps the most important 

aspect of the ecological economics vision insofar as its utility for a model is 

concerned, is that nature has intrinsic value which extends far beyond utility 

for humans. On this point, ecological economics has closer connections with 

the native world view than it has with Occidental thinking. 

Dominant branches of Occidental religionri8 conceptualize the world 

in terms of hierarchies in which humans occupy the dominant poçt. This 

anthropocentric view makes Westerners "cosrnically lonelyf'.259 In terms of 

Our relationship with the natural environment, conventional economics 

envisages a managerklient relationship in which humans manage and 

subdue planet Earth to maximize Our comfort and wellbeing. In this 

hierarchical relationship, humans dorninate and control and the planet (and 

al1 her resources) submit. 

Our technological wizardry has given us a sense of omnipotence which 

leads us to increasingly violent and sometimes craven means of exploitation. 

Berry points to our ability to alter nature by turning chickens into "ever more 

effective egg-laying machines, cows into milk-making machines, [and] steers 

into meat-making contrivances, ... according to human preference" rather 

257Fox's critique is an oversimplified presentation of the relationship of religion and nature. It is 
used here to give a "general sensen of the relationship. 
258 The focus is on Western thinking in terms of a critique because much of the environmental 
damage we are confronted with today grew out of the Western model of industrialization and 
growth economics which dominates the globe today. 
259 Fox, 1983, Afterword. 
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than the "inner spontaneities of these living beings as determined by their 

genetic coding, a coding shaped through some billions of years of experiment 

and natural selection."260 

Our failure to recognize ourselves as one of many species means that 

we are blinded to the ecological impacts of many of our actions. For example, 

we are just recently becoming aware of environmental refugees - people who 

are fleeing degraded landscapes or environmental disasters. We have been 

relatively insensitive to the disruption in human lives these disasters play. 

Since we are so anthropocentric, we do not even notice that birds and other 

wildli fe are also environmen ta1 refugees, fleeing clear CU ts or mining camps; 

or that draggers disrupt and destroy the breeding and feeding grounds for fish 

and other ocean life; or that ozone depletion is negatively impacting the 

supply of plankton which is at the bottom of the food chain in the ocean. 

Even though we recognize that species are becorning extinct at an 

unprecedented ratez61 , we seem oblivious to the possibility that we may 

suffer a similar fate. Recognition of our place in the realm of nature is 

essential to our very survival and this can be accomplished most effectively 

through spiritual rebirth. 

Berry states that we need a "creative resolution of Our present 

antagonisrns." He refers to crent i z  rrsollltiori rather than peacr "in 

deference to the violent aspects of the cosmological process". 

(T)here is a general feeling of fullness bordering on decay that is easily 
associated with peace. Neither violence nor peace in this sense is in accord 
with the creative transformations through which the more splendid 
achievernents of the universe have taken place. ... The ideal situation for any 
individual or any culture is not exactly "bovine placiclity." (Tt is, rather,) "the 
highest state of tension that the organism can bear creatively." 

260 Berry.1988, p. 203. 
261 E. O. Wilson from Harvard indicates that we are losing ten thousand species each year and 
that the pace of loss is increasing. Cited in Berry, 1988, p. 206-7. 
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This suggests a lively debate is in order - one that challenges the vision 

shaping the sphere of the human "mindscapeU.262 The evolving spirituality 

would conceivably "perceive the natural world as the primary revelation, of 

the divine, as primary scripture, as the primary mode of numinous 

presence."263 Father Berry's words echo those of Eastman (bom Ohiyesa of 

the Santee Sioux) in his depiction of the indigenous world view. 

There were no temples or shrines among us Save those of nature. ... the 
indian ... would deem it sacrilege to build a house for [God/"Great Mystery"] 
who rnay be met face to face in the mysterious, shadowy aisles of the prime\ral 
forest, or on the sunlit bosom of virgin prairies, upon dizzy spires and pinnacles 
of naked rock, and yonder in the jewelled vault of the night sky! ... [God or 
"Great Mystery"] needs no Iesser cathedral!264 

5.3 A Ferninist Perspective 

The feminization of poverty and the realization that development 

initiatives impact men and women differently has resulted in increased 

awareness of the need to look at gender as a special theme. There has been a 

recent profusion of Literature which imparts a Ceminist perspective on 

development issues.263 Some of the most recognized names include 

Vandana Shiva, Irene Dankelman, Joan Davidson, Rosi Braidotti, Bina 

Agarwal, Caroline Moser, Noeleen Heyzer,Gita Sen, Caren Grown, Irene 

Dankelman, Caren Levy, Bina Agarwal, Maxine Molyneux, and Marilyn 

Waring. Key themes deal with the elevation of the status of women and the 

fa11 of the hierarchical patriarchal system which is often seen to be the root 

262 Berry suggests the four components of earth - landsphere. watersphere. airsphere and 
Iifesphere are being irreversibly altered in their composition and functioning by the more recent 
sphere, the mindsphere. Berry, 1988, p. 44. 
263 Berry , 1988, p. 105. 
264 Eastman, 191 1, pp. 1-2. 
265 See for instance van den Homberg, Heleen, Gender Environment and Develo~ment: A 
guide to the literature , Amsterdam: lnstitute for Development Research, 1993. Moser, Caroline 
O. N., Gender Plannina and Develo~ment: Theorv. Practice & Training, London: Routledge, 
1993. 
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cause of much of the injustice and inequity in the world today. Three 

guiding principles seen as necessary for saving the environment and bring 

about sustainable development have been set forth by the World Womeiz's 

Congress for n Henfthy Plnnet, (an NGO response to UNCED's Agenda 21). 

These include: global equity, resource ethics and ernpowerment of 

women.266 

Some of these themes have religious undertones with powerful 

symbolic rneasures of the value of woman in which, for example, women are 

viewed as an extension of "Mother Earth". The female is seen as  birthing, 

creating, nurturing, the vesse1 from which the fruits of the Earth spi11 forth. 

Berry sees the matricentric world view as espousing some of the most 

creative aspects of our civilization, aspects that unfortunately were 

"considered destructive and unacceptable within the religious-humanist 

traditions of Western society". He suggesb the wisdom incorporated in 

matriarchal traditions of alchemy, astrology, the pagan nature rituals and the 

hermetic teachings "need reconsideration for the contributions they make to 

Our understanding of the universe, its deeper modes of function, and the 

proper role of the human", wisdom that transcends rational processes 

reaching into the "archetypal world of the unconscious".~67 

Our biblical traditions tell us that women are the "instrument for the 

entry of evil into the world and for the breakdown in human-divine 

relations." In a "derivative sense", women can function in the public life of 

the sacred community through their association with men. Biologically, they 

are a "consequence of some lack of vigor in the male component of the 

conception process, since in its full energy conception should produce a male 

266 van den Hornberg. 1993, pp. 27-28. 
267 Berry. 1988, p. 145. 



child. In this context the whole of feminine existence becomes profoundly 

diminished as a mode of persona1 being."zog 

This "lack of worth" of the feminine gender spills over into al1 aspects 

of Iife. Women reproduce the labour force in their "spare time" and their 

paid work is undervalued vis a vis that of their male counterparts. As relates 

to ecological economics, it is important to point out that women have not 

thrived under the growth model; in fact, their fate is becoming more 

desperate as more aspects of society become commoditized and privatized. 

With women holding title to a scant one percent of the world's land,z69 many 

rely increasingly on the global commons for their livelihoods. But as we 

have seen above, appropriation of the global commons whether by default or 

by design, is squeezing them out. 

5.3.1 The Impact of Modemization on Women 

We have corne to recognize that development impacts men and 

women differently. Agriculture is one of the sectors where the differences are 

quite stark. Ancient technology CO-exists with modem technology creating 

devastating disparities. Agribusiness tends to concentrate land and capital, 

primarily in the hands of wealthy farmers and it goes without saying that 

women are usually not wealthy farmers. As waged labour is replaced with 

mechanization, rural surplus labour often migrates to urban areas. Generally 

women are left behind to work on subsistence plots and care for families. 

Declining terms of trade pushes them further into poverty and there is 

considerable evidence that the poorer farmers are, the more coercively they 

268 Berry, 1988 p. 150. 
269 Dankelman, lrene and Davidson, Joan, Women and Environment in the Third World: Alliance 
for the Future, London: Earthscan Publications Ltd., 1988., p. 9. 

114 



are engaged in selling food270 dispelling the economist's notion tha t 

subsistence farmers sel1 that portion of their product (surplus) after their own 

needs are met- 

Green Revolution technology consiçting of hybrid seed, fertilizers, 

pesticides and irrigation is geared to agribusiness and has had a devastating 

effect on women and the environment. Soi1 fertility is taxed by intensive 

fertiliser use and irrigation can cause waterlogging, a reduction of essential 

minerals and salinization because of increased evaporation. Water tables 

have fallen in some areas because of increased irrigation and intensive 

fertiliser use, and local water supplies become contaminated, increasing the 

burden of water collection on women and children. Pesticide poisonings 

increase,z71 adding to the burden of women in the home as they tend the ill, 

and creating more resistant strains of pests in addition to weakening the 

metabolic balance in plants. 

As crops for consumption are pushed to more fragile lands, 

desertification and erosion escalate. Depleted energy supplies lead to the use 

of manure and crop residues for cooking and other energy needs resulting in 

a further loss of soil nutrients and decreased land fertility. It is estimated that 

the annual burning of 400 millions tonnes of dung reduces world grain 

harvest by over 14 million tonnes.272 As soil quality declines, desertification 

and deforestation intensifies so that women have to walk farther to collect 

270-~hitehead, Ann,The Political Economv of Hunaer, New York: Oxford University Press. 1990. 
p.435. 
271 WHO estirnates one million cases of pesticide poisonings occur annually. Many non-target 
species such as livestock, fish, birds and bees are also poisoned which impacts the livelihoods of 
those who depend upon these species. Dankelman & Davidson, 1988, pp. 10-1 1 As women 
are prirnary care givers in the home, when health is negatively irnpacted, their burden is increased. 
272 Dankelman & Davidson, 1988, pp. 8. 
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fuelwood and other forest products.273 

Agribusiness leads to the clearing of large tracts of land and the loss of 

forest produch traditionally used by women declines as well. Forests provide 

food, fodder, building materials, household items (baskets, eating 

implements, fumiture, etc.) and garden materials such as windbreaks, shade 

trees and fences.274 Trees provide rural women with a substantial portion of 

their families' diets. In most rural societies, women have accumulated 

significant knowledge about the bock and other household products that 

trees can suppiy. For instance, a survey in Sierra Leone has revealed that 

women could name thirty-one products that they gathered or made from the 

nearby bush while men named only eight.275 In addition to the utility trees 

provide for the household economy, it should be remernbered they also are 

climate and water regulators, soi1 stabilizers, air cleaners and providers of 

food and shelter for numerous other species. These services are part of the 

global commons upon which women are particularly dependent. 

The growth mode1 deprives women of the use of land for sustenance, 

safe water and other Life-supporting uses of the natural environment. The 

problem goes beyond being environmental. It reflects the orientation of the 

neoclassical mode1 torvards the cornmodification of al1 aspects of the natural 

environment and failure to understand the real nature of household 

economies and women's worth. 

Earth as the "Mother" is violated and subdued and the metaphor is re- 

enacted in male/ female rela rions. This rnanifests in the assumption of 

women as secondary citizens and nature as passive, a view that is embedded 

273 Restoring the Balance. Women and Forest Resources. FAO, United Nations. pp.4-10. 
274 Restoring the Balance, p.S. 
275 Restoring the Balance, p.5. 



in conventional economic theory. The result is the creation of inequities 

between men and women as well as the destruction of nature.276 

5.4 Concluding Remarks 

In this chapter we have briefly explored some of the implicit 

dimensions of ecological economics. These areas are usually not explored in 

the literature of ecological economics; however, it is necessary to focus on 

them in terms of rounding out Our vision of the paradigm. Scientific 

imperialisrn must be challenged because it colors the lens through which we 

view reality. Participatory research and participatory development promotes 

equiiy and balance in the international system and confronts imperialist 

tendencies embedded in the modemization paradigm. By having many 

people participate in the study of the causes and possible solutions to their 

oppression, social cohesion is strengthened. People begin to exercise their 

voices and to assert their rights to greater control of their destinies. As such, 

it is fair to say the approach emulates the vision of poil7er icitlr and challenges 

the notion of p o z w  o i w  embodied in scientific imperialism. Researchers 

working with community groups can play an important role in demystifying 

scientific jargon so that people are in a position to engage in informed 

consent as well as informed rejection of initiatives that affect their lives.z77 

The Occidental tvorld view has been normalised within rnainstream 

276Robb, Carol S. and Casebolt, Carl J., ed., Covenant for a New Creation: Ethics. Reliaion. and 
Public Policv, Berkley, California: Orbis BooksJ 991, pp. 1 - 2. It is noteworthy that virtually every 
economic system in the world has oppressed women. This makes the interaction of class, gender 
and ethnicity or culture an extremely cornplicated one, and one that is best being confronted by 
women scholars. Rosa Braidotti offers an excellent overview of the scholarship of these women 
attempting to respect the integrity of cultures, yet highlight the oppressions within virtually all of 
them. Braidotti, Rosi (et al) Women. environment and sustainable develooment: towards a 
theoretical svnthesis. London: Zed Books, 1993. 
277 Orton, David. lnformed Consent or lnformed Rejection: An Unmaskina Theory. The paper 
was subrnitted to the journal Philosophy and Social Action, published in lndia for a special issue 
on "theory and social action". 1990 
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Western thinking. Spiritual leaders who base their philosophies on 

ecological principles advocate remarriage of science and religion. The 

conceptualization of the universe as a machine metaphor which occurred 

during the industrial revolution has resulted in a unilinear mechanistic 

world view. Bacon's words on the goal of science illustrates the point: "force 

nature to serve you and make her your sIave".278 This perspective is an 

insult to indigenous worldviews based on the Earth as Mother metaphor. 

The pioneers of ecological economics are increasingly coming to view the 

need for spiritual rebirth as  a necessary precondition to achieving 

sustainability.279 

The connection between the subjugation of Earth and the subjugation 

of women has not gone unnoticed. These connections must be explored to 

develop solutions which serve to emancipate nature and women. Many of 

the environmental problerns experienced in the world are caused by processes 

at the national and international level but their impact is felt most forcefully 

at the local level by poor women who are dependent on natural resources to 

maintain their liveIihoods.~~o This focus on women is not intended to deny 

the poverty that men suffer. Rather the purpose is to highlight the growing 

body of evidence showing that wornen are made more vulnerable under the 

growth model. 

Ecological econornics has thus far been deficient in ib treatment of the 

issue of gender and development. Probably the closest it cornes to the 

treatment of gender is in relation to population control. Here, most writers 

propose technological solutions based on neo-Malthusian views. However, 

278 Cited in van den Homberg, 1 993, p. 48. 
279 See for instance Daly, 1996. 
280 van den Homberg, 1993, pp. 47 - 55. 
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the evidence weighs most heavily in favor of the neo-Marxist perspective 

which demonstrates that women have fewer children when they have access 

to adequate education, health care and old age security benefits. The 

structural supports of ecological economics, particularly general systerns 

theory, imply greater equity for women. Nonetheless, it is not sufficient to 

imply equity. Gender is an issue that cuts across culture, economy, ethnicity 

and class28i Gender must be made explicit to ensure it receives the 

recognition i t deserves. 

Chapter Six: Conclusion: Who are the Utopians? 

6.1 Limitless Growth as a Naive World View 

Throughout this thesis, several issues have been identified that the 

modernization paradigm with its growth ethos is ill-prepared and perhaps 

even incapable of dealing with, in the absence of a fundamental rethinking of 

some of its dominant assumptions. Brundtland was able to achieve global 

consensus on the need to address issues of poverty and environmental 

deterioration in a single framework of analysis; but the achievement of this 

consensus came at great cost. Neoliberalisrn has CO-opted the Commission's 

recommendations and vested interests now use many of the principles set 

forth to further their own agenda rather than to address issues of 

environmental deterioration and poverty as was originally intended. The 

Brundtland report was fundamentally flawed in any regard because it is 

biophysically impossible to achieve the five to tenfold increase in world 

industrial output called for. Brundtland offered a kinder gentler approach to 

development reminiscent of the basic needs practices of the 1970s but it was 

still only tinkering with a fatally flawed system. Growth, the primary 

281 While the paradigm I have described concentrates primarily on class, there is a need for further 
work to sufficiently incorporate gender and other factors. 
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prescription for the world's ills, is problematic on a number of fronts. 

First and foremost is that growth models fail to recognize that the 

economy is a subsystem of the natural environment and that the health of 

the economy is totally dependent upon the health of the ecosphere. 

Proponents of the growth economy have advanced the theory of economic 

imperialism in which the economic subsystem swallows the ecological whole 

system by internalizing extemalities. However, as Daly has pointed out, the 

frequency which with we appeal to extemalities, particularly when "the very 

capacity of the earth to support life" is treated as an extemality, serves notice 

that it is "past time to change the basic framework of our thinking so that we 

can treat these critical issues internally and centrally."zgl 

Over the past quarter century, researchers have gathered mounting 

evidence of ecosystem disrup tion. Brown's Sfnte of the World reports are 

particularly well documented. In the 1996 edition, Brown illustrates we have 

moved from consuming nature's interest to spcnding her capital stock. 

"Evidence of the darnage to the earth's ecological infrastructure takes the 

form of collapsing fisheries, falling water tables, shrinking forests, eroding 

soils, dying lakes, crop-withering heat waves, and disappearing species."283 

Over the past fifty years, thresholds of sustainable yields have been surpassed 

in an increasing number of countries. Thirteen of the world's fifteen leading 

fisheries are in decline. Water use is exceeding the sustainable yield of 

aquifers in much of the world. The drop in water tables is measured in 

centimeters per year in some places, in others it is calibrated in meters per 

year. Major rivers are pumped dry before reaching the ocean and conflicts 

over shared water systems is on the rise. Sustainable yield of forest products 

282 Daly. 1996, p. 45. 
283 Brown, 1996, p. 4. 



is at risk and soi1 erosion is a major threat in some areas, exacerbating poverty 

and hunger.2B-i 

Some threshold crossings are global in scope. Ozone shield rupture, 

climate change and oceanic fisheries are al1 part of the global commons and 

any compromise in the health of these çystems are felt by al1 the world's 

inhabitanb. Other threshold crossings are local, but their effects are felt 

globally in an integrated world economy.285 The practice of allocating water 

to the highest and best use as a governing principle results in shifts from 

agriculture to urban and industrial use. As farmers lose access to water and as 

urban and industrial developrnent takes over irrigated land, grain imports 

rise. A country importing a ton of grain, in effect imports 1,000 tons of water. 

"Grain has become the currency with which governments balance their water 

accounts."~B6 The loss of crop land to industrialization in Indonesia can 

affect food prices in other areas. Aquifer depletion in Texas impacts çvorld 

grain harvest and the erosion o i  soi1 in Algeria intensifies shortages in 

worldwide grain stocks.zs7 World carryover of grain stocks have declined for 

the past three consecutive years, reaching the lowest level on record in 1996 

with an estimated supply of 49 days of consumption. In 1994, China moved 

frorn being a net grain exporter of 8 million tons to a net importer of 16 

million tons, aggravating global stock declines and price increases.288 

Brown observes: 

These and other trends suggest that the history of the next few decades will be 
defined by food, specifically by rising prices of both oceanic and Iandbased food 
products, by a spreading politics of food scarcity, and by an increasingly intense 

284 Brown, 1996, pp. 4 - 6. 
285 Brown, 1996, p. 6. 
286 Brown, 1996, p.6. 
287 Brown, 1996, p.6. 
288 Brown. 1996. p.8. 



shuggle to achieve a sustainable balance between food and people."289 

The evidence is compelling that the Earth is incapable of sustaining 

Our current Pace of resource consumption and waste generation. In view of 

the circumstances, one could conclude that we are in a state of denial in that 

the sense of urgency appropriate to the situation is missing, or at least not in 

evidence. Alternatively, one could conclude that the dominant lem for 

viewing reality is blind to its fundamental prejudice of limitless growth. 

Rather than abandon the treatise of limitless growth, conventional 

economic models are laced with naive optimism on the ability of technology 

to stave off disaster. However, technology is proving to be a Pandora's box. 

Our experience with HFCs as a substitute for CFCs suggests that the cure may 

be as bad as if not worse than the disease. Similarly, Green Revolution 

technology has peaked and the destruction that i t  has wrought, 

environmentally, socially and economically will continue to be felt for 

decades, if not eons to come.290 Biotechnology has been proposed as the new 

liberator of food insecurity but the pronouncement may be prernature. 

Pessimists are claiming that the introduction of exotics including 

biotechnology have become one of the "Mindless horsemen of the 

environmental apocalypse."~9~ Evidence is mounting that genetic and 

ecological barriers of the natural world are crumbling, creating new forms of 

unsustainability that are working their way "back up the chain of economic 

consequence, (to) bite the hand that wields it."292 

- - - - - - - - - - 

289 Brown, 1996, p.7. 
290 Soil is created at a rate of about one ton per hectare per year. Erosion rates from wind and 
water range from 5 to 30 tons per hectare per year depending on the area. Gardner, 1996, p. 83. 
291 Bright. Chris, Understanding the Threat of Bioinvasions, in Brown,et al,eds., State of the 
World 1996, New York: World Watch Institute, 1996., p.96. 
292 Bright, 1996, p. 96. 
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Accompanying the technological stratagem is the express faith in the 

assumption that factors of production are highly substitutable. However, this 

is a specious argument because man-made capital is made productive by a 

complementary supply of natural capital. Sawmills depend upon forests, 

fishing boats upon fish and refineries upon petroleum reserves.293 Daly 

argues convincingly that "when we corne to substitution across the roles of 

transforming agency and material undergoing transformation (efficient cause 

and material cause), the possibilities of substitution becorne very limited, and 

the characteristic of complementarity is dominant." Current policies that 

maximize the productivity and accumulation of man-made capital serve only 

to escalate natural capital erosion and intensify antieconomic behaviour.29-i 

Liquidating the stocks of natural capital to maintain the value of man-made 

capital becomes a challenge to the basic prernise of sustainability29s 

Ecological economists have advanced the view that exponential 

growth has allowed us to slip imperceptibly from a relatively empty world 

into a full world. Assuming a constant rate of growth, the world will go 

from half full to completely full in one doubling period, the same time that it 

took to go from one percent to two percent fuIl.296 Over the next 35 to 40 

years, the ivorld's population and its economy will again double. The full 

impact of this reality has not yet been absorbed by those most strategically 

placed to remedy the situation; rather, such strong growth of GNP, (and by 

extension, natural resource depletion) is cause for celebration. If we accept the 

293 Daly, 1992, p. 25. 
294 For a review of Daly's argument that manmade capital and natural capital are complementary 
rather than substitutes: Daly, 1992, pp. 23-36; 1996, pp. 75-87. 
295 Daly, 1992, p. 26. 
296 The world economy expanded from $4 trillion in output in 1950 to over $20 trillion in 1995. 
Between 1985 and 1995, it grew by $4 trillion - "more than from the beginning of civilization until 
1950." Brown, 1996, p.3. 
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results of Vituosek et al's study that today's world is forty percent full, it 

logically follows that w e  must undertake radical action to tum events in our 

favor. Even if we challenge Vituosek's numbers, we cannot dismiss the 

reasoning behind them, particularly in view of the range and scale of nature's 

indictors that supports the findings. But the cornucopian myth we have 

lived by has set us on a trajectory that is proving difficult to turn around. 

Thus, we are slow to awaken to the new reality that the limiting factor has 

shifted from man-made to natural capital. 

Brown points out: "Collisions with the sustainable yield limits of 

fisheries, aquifers, forests, rangelands, and other natural systems are occurring 

with increasing frequency." Political leaders and U.N. agencies are spending 

more of their time dealing with "these collisions and their consequences - 

fishery conflicts, water scarcity, food shortages, increasingly destructive 

storms, and swelling flows of environmental refugees"W This suggests we 

have reached the socio-political limits that can be anticipated to occur in 

advance of reaching biophysical limits. 

To continue to ignore the reality of limits to growth is to make a 

mockery of the spirit of sustainable development. Biophysical and 

sociopolitical feedback suggests that it would be foolhardy to continue on our 

present trajectory. And yet, we know we are committed to deteriorating 

ecosystem health and escalating social conflict for the foreseeable future. It is 

even more certain that the modernization paradigrn with its growth ethos is 

prepared to give no ground on the issue of limits. The guiding principle that 

world leaders, institutions and business interests adhere to is that of 

Brundtland which denies nbsolutr Iir~rits to growth and advocates a f ige to 

297 Brown, 1996. p.4. See Postel. Sandra. Forging a Sustainable Water Strategy, in State of the 
World1996, re water conflicts. 



tenfold incrense in world industrial output. Growth of this magnitude would 

surely result in total collapse of life support systems. 

6.2 Practising the Politics of Self-Interest in the Name of Poverty Alleviation 

The advance of the growth model on a global scale generates an 

intoxicating brew capable of numbing the better judgment of its beneficiaries. 

Neoliberalisrn treats growth as a substitute for redistribution under the guise 

of poverty alleviation. However, growth has failed to eliminate poverty, 

another reality that is conveniently ignored in the face of strong contradictory 

evidence.298 At least a fifth of humanity remains mired in absolute poverty. 

The ratio between incomes in the richest twenty percent of countries and the 

poorest twenty percent has widened from 30 to 1 in 1960 to 61 to 1 in 1991, and 

the resulting disparity has heightened global tensions between rich and poor 

na tions.299 

Increasing disparity is due in part to the exponential growth of 

technology, another fundamental issue that we have not yet acknowledged, 

let alone put in place institutional arrangements to deal with. The words of 

Marx are recalled, that poverty is a result of workers not owning the means of 

production and that capitalism will fail because of a fundamental flaw in its 

thinking - mass consumption needs consumers but if workers (consumers) 

are increasingly replaced by machines, thus increasing unernployment, 

consumption will decline precipitously, threatening the stability of the system 

in the process. Instead, the Pace of change and the scope of displacement is 

being defended as a necessary restructuring of the workplace on a global scale. 

The sole prescription being offered by neoliberalism to employ, feed and 

house the dislocated is to endure the pain a little longer in return for ethereal 

298 Daly. 1 996. p. 15. 
299 Brown, 1996. pp.3-4. 



future rewards. How much longer this pain can be extended is questionable. 

Daly observes that the peace between labour and capital in the North 

has been bought with a policy of cheap resources,3oo a policy that is becoming 

difficult if not impossible to continue on a number of fronts. It also brings 

into focus one of the stark contradictions in the solutions put forth by 

neoliberalists. Confronting extemalities with a policy of economic 

imperialism escalates labour/capital tensions. For instance, using economic 

instruments to price scarce resources or polluting activities increases costs to 

capital which are typically countered by squeezing labour or displacing it with 

technology, thus exacerbating Marx's "fundamental flaw" situation. But 

ignoring limits by continuing to invest in manmade capital as the limiting 

factor escalates the Pace of ecological decline and with it, social instability. 

The stark reality is that the pie is finite and the number of people seeking a 

share grows by ninety million annually. The practise of socializing the costs 

and privatizing the benefits is therefore becoming an increasingly futile 

endeavour. 

Ecological economics promotes policies favoring intermediate 

technology which is available to a broader base of people- By implementing 

such policies within a steady state framework, we can alleviate some of the 

pressure on resource use and çink constraints while simultaneously 

improving employrnent prospects. This is not to be confused with a return to 

the "horse and buggy days" that growth proponents use as a counter 

argument. It means that we will use smart technology, not low technology. 

One of the problems we have with high technology is that it is not high tech 

enough. It is an irony of sorts that the rnoderrtitntio~z paradigm is powered 

300 Daly, 1996, pp. 79-80. 



with fossil firrls that destroy the base the economy is built upon. Vested 

interests are preventing the emergence of alternative energy technologies 

even in the face of evidence that the change "could strengthen many 

econornies."3ol Flavin equates organizations such as The Global Climate 

Coalition302 with a modem day "version of the Bat earth society (taking an) 

ostrich-like approach" to challenges posed by the use of fossil fuels.303 

Increasingly, as Bright observes, the practice of sticking one's head in 

the sand is creating new forms of unsustainability that are having a backlash 

effect.304 A notable consequence of the efforts of groups that obstruct and 

delay the implementation of remedial action is the potential darnage to their 

corporate membership as their political base narrows. An unlikely coalition 

composed of multinational insurance and banking companies, small island 

states and environmental groups is taking shape that is forcing the hand of 

The Global Climate Coalition. Losses covered by the insurance industry have 

dramatically escalated since 1990 and some companies are responding by 

abandoning some forms of coverage. Groups like the Alliance of Small 

Island States (AOSIS) are compelled to act out of sheer necessity. To quote 

Ieremia Tabai, former president of Kiribati: "If the greenhouse effect raises 

sea levels by one meter it  will virtually do away witli Kiribati. ... In 50 or 60 

years, my country will not be here." 

It is difficult to ignore the irony that financial institutions are lobbying 

for changes in energy technologies to avoid climate change while 

overlooking their own role in exacerbating environmental deterioration by 

301 Flavin, Christopher. 1996. p. 38. von Droste. Bernd & Dogse, Peter, 1992. 
302 The Global Climate Coalition is an organization that represents coal and oil industries. 
automakers, electric utilities and the National Association of Manufacturers in the US. 
303Flavin, 1996, p. 38. 
304 Bright, 1996, pp. 106-107. 
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continuing to squeeze poor nations for interest on questionable debt. Will 

their coalition with small island states be based on narrow self interest in 

terms of ensuring they have a healthy investment climate or will they go to 

bat for those who have no political clout and demand equitable solutions for 

those who will suffer the most while benefiting the least from 

modernization? 

The modernization of economies over the past fifty years has not 

improved conditions for the world's poor. What it has done is to increase 

disparity between the haves and the have nots by creating conditions of 

uneven development. People are displaced increasingly by technology and 

population growth means that more people are competing for fewer jobs. 

The scale of technology in today's workplace make it difficult for a11 but a few 

to control the levers of production. Further, increases in the rate of 

throughput are depleting the natural resource base, which squeeze the poor 

even more. Large scale technology and fossil fuel based economies are 

destroying Iife support systems and again, i t  is the poor who suffer most. It is 

clear Chat many of these technologies are disrupting services supplied by the 

global commons and some, notably members of associations such as The 

Global Climate Coalition are creating conditions whereby entire nations will 

virtually disappear- No provisions are being made for the displacement of 

inhabitan ts. 

If nothing else, the obstacles posed by vested interests are exposing the 

monopolistic, dictatorial and unjust practices that exist in today's so-called 

"free market". Consumers need to have a Say in the marketplace that extends 

beyond the brand name they will purchase. Furthermore, the social net could 

be mended (in some countries created) by getting rid of the international 



payroll of corporate welfare bums that ransack the tax base and extract 

exorbitant rents from paupers barely scratching out a !iving. The fossil fuel 

industry appropriates billions of tax dollars in subsidies each year305 and in 

the process causes global environmental damage that is beyond price. The 

health of sources and sinks can be greatly improved by doing away with 

planned obsolescence as a complementary practice to more efficient resource 

use. 

Trickle down theory is bankrupt and growth economics may grow an 

economy but this approach is incapable of distributing the fruits of that 

grow th because the d ynamics of capital accumulation work against 

distribution. Growth economics is built upon and thrives upon conditions of 

inequity. The model is therefore one of social injustice and such a system is 

bound to be challenged and strongly so at some point. 

Challenges thus far have been met with stiff opposition. We see that 

Cuba has been able to curb population growth bv improvements in 

distribution. Investments in health, education and old age security have 

brought about the desired results without strong arm tactics of a more 

technical nature. However, the U.S. views Cuba as the rotten apple that could 

infect the barre1 and in strong contradiction of their "freedom and 

democracy" propaganda, have done everything in their power to ensure 

Cuba's experiment with socialism fails. But history has provided some 

tantalising anecdotes of the David and Goliath syndrome that the US.  cannot 

ignore, including their own hurniliating experience with Vietnam. When 

people have nothing to lose and everything to gain in struggle, even the 

strongest oppressors can be successfully dethroned. 

305 Flavin, 1996, p. 37. 



6.3 Contemplating Reality 

Ecoiogical economics as defined in this thesis offers a practical, 

workable solution to environment/development issues. By using a systems 

approach to development, we can readily see the relationship that exiçts 

between the environment and the economy. Vituosek et al have devised a 

way to measure the size of the global economy in relation to the size of the 

ecosphere. Their work is made practical with tools Iike the ecological 

footprint. Footprint analysis helps us to understand the size of our 

household economy in relation to the amount of resources we can justifiably 

lay claim to in order to satisfy Our needs. We can estimate the amount of the 

ecosphere we "consume" to provide food, housing, transportation, consumer 

goods and services. Footprint analysis helps us to live more within our own 

spaces rather than "needing" strawberries frorn Mexico in the middle of 

winter that have been grown at the expense of maize for Mexicans. We can 

make intelligent and ethical decisions by understanding the chain of cause 

and effect relationships set off by the lifestyle choices we make. 

When we begin to live within the means of Our share of the ecosphere, 

we reclaim control of community development. By virtue of going through 

the process of reconfiguring our collective footprint, we begin to bring the 

economy into a steady state relationship with the environment. For instance, 

it makes more ecological sense to support local producers in order to reduce 

transportation costs. Food grown by local farmers require less energy for 

transportation and storage than food grown half way around the world.306 

Locally produced food usually has greater nutritional value and the added 

306 The techniques used for growing food are also considered using footprint analysis. For 
example, research shows open-field production is more ecologically efficient than heated 
hydroponic greenhouses. Wackernagel & Rees, 1996, pp. 108-109. It is important to note that 
this is not an argument against trade. Ecological econornics advocates "fair trade". 



benefit of allowing the buyer to know how it has been grown307 in addition to 

the labour conditions under which it has been produced. This allows 

purchasers to reward sustainable practices and discourage unsustainable and 

socially unjust ones. It also deals with the issue of scale. Smaller scale 

technologies are more affordable so that workers are better able to control the 

levers of production and thus benefit from the fruits of their labour.308 More 

jobs are created a s  workers replace machines. 

The reclaiming of community development is the beginning of 

grassroots democracy. When people take control of the environmental, 

political and economic decisions that affect their lives, they are less likely to 

endure the resource depletion and toxic pollution that accompanies outside 

control. Grassroots democracy will result in development strategies that 

reflect a grea t diversi ty of models, representing the cultural and ecological 

diversity to be found around the world. Grassroots democracy in the South 

takes the form of social movements that are essentially livelihood struggles. 

These movements often link "poverty, indigenous peoples' and women's 

issues, environmental destruction and consumer issues."309 These 

movements often dissipate after emergency situations have passed, thus a 

significant challenge in this regard is to sustain the momentum generated in 

order that lasting change may take place.310 

It is time for agencies of international stature to seriously entertain 

discussion of the wisdoms of cultures who for thousands of years have lived 

307 For instance if pesticides and other chemical inputs have been used. 
308 Some technologies require economies of scale to make them affordable. For instance, steel 
mills or railways are more cost-effective when produced on a large scale. It is beyond the scope of 
this paper to go into the structuring of such facilities; however, it is worth noting that the ecological 
economics perspective would promote worker owned factories and plants. 
309 van den Hombergh. Heleen. Gender. Environment and Development, Amsterdam: lnstitute 
for Development Research, 1993, pp. 95-97. 
310 van den Hombergh, p. 99. 
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off their land and maintained its viability. This requires putting aside 

notions of scientific imperialism and acknowledging that wisdom and skills 

acquired outside the Western model have value. Indigenous technologies 

have evolved in relation to biological and cultural systems through 

thousands of years of experimentation. Promoting the retention of these 

technologies is not to be confused with rornantic notions of preserving the 

past. Pragmatism dictates that we stop throwing away systems that work by 

replacing them with unsustainable systems driven by profit motives rather 

than social welfare. 

Equally important is the revisiting of matriarchal traditions and the 

validation of women's contributions. This is being accomplished in part 

through organizations such as the DAWN network (Development 

Alternatives with Women for a New Era). DAWN reflects principles 

grounded in the ecological economics paradigm, promoting a perspective 

which "aims to be holistic; linking social, economic, cultural, political and 

environmental factors."311 Numerous social movements such as DAWN, 

India's Chipko movement and Kenya's Green Belt Movement are indicators 

that the paradigm shift toward ecological economics is already underway and 

that this world view is a workable model. Efforts are needed to widen the 

scope of these activities and to connect them on a global scale in order to 

provide a countervailing force to the modernization project.312 

Connecting on a global scale demands that the voice of the South be 

heard loud and clear. The words of Fidel Castro are germane: 

Stop the transferring to the Third World lifestyles and consumer habits that 

311 van den Hornbergh. 1993. pp. 43-44. 
3f 2 Redclift, Michael, Sustainable Development: Ex~lorina the Contradictions, London: 
Methuen, 1987. Merchant, Carolyn, The Death of Nature: Women. Ecoloav and the Scientific 
Revolution, New York: Harper Collins Publishers, 1989. Shiva, Vandana, Stavina Alive: Women. 
Ecoloav and Develooment, London: Zed Books, 1989. 
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niin the environment. Make human life more rational. Adopt a more just 
international economic order. Use science to achieve sustainable development 
without pollution. Pay the ecological debt instead of the foreign debt. 
Eradicate hunger and not humanity. ... Tomorrow will be too late to do what we 
should have done a long tirne ago-313 

The realization of global equity rests upoo Our ability to share power as 

well as wealth. Social self-determination is a necessary precondition for self- 

reliant communities, cultural integrity, realization of creative and problern- 

solving capabilities, and "individual development and fulfilment outside of 

acquisitive materialism. A liberation from dependence or oppression is a 

liberation of Our essential h~rnanity.~'314 Living in a social environment that 

values the realization of human potential is a strong motivational force in 

energizing citizens and communities to be able to meet their basic needs 

while maintaining the health of ecosystems.31~ 

1 have only touched upon notions of scientific imperialism, spirituality 

and gender in my thesis but these elements clearly must take a position of 

prominence on the research agenda. A considerable body of information has 

been amassed in these areas; however, it is necessary to connect it in a 

meaningful way to the ecological econornics iiterature.316 Other research 

needs include full cost accounting techniques and measurement tools that 

can be readily implemented in order to get a more accurate reading of 

progress toward sustainability. It goes without saying that a great deal of work 

313 Castro, Fidel, Tomorrow is Too Late: Develo~rnent and the environmental crisis in the Third 
World, Melbourne, Ocean Press, 1993. 
314 Gardner, Julia and Roseland, Mark, Thinking Globally: The Role of Social Equity in 
Sustainable Development, Alternatives Vol. 16, No. 3, 1989, p. 29. 
315 Gardner & Roseland, 9899, p. 29. 
316 It would be useful for widely-read joumals such as Ecoloaical Economics: The Journal of the 
International Society for Ecoloaical Economics to put more focus on social issues. Recently, the 
Society ran a special issue entitled Wornen, Ecology and Economics,Feb. 1997, Vol 20, No. 2. 
This is a start; however, an integrative approach to social analysis is needed if the readership is to 
gain an understanding of the broader issues. This is essential to gaining institutional support for 
change. 



is needed to develop renewable energy supplies as well as mechanisms for 

bringing them to the marketplace and for sharing them with the South. 

The growing number of social movements addressing these issues is a 

clear signal that we are on the cusp of a paradigm change. At an increasing 

number of junctures, conventional economics is coming to a dead end and is 

running out of viable options to maintain social and ecological stability. 

Thus it is becoming impossible to ignore the realiv that the modernization 

paradigm is a utopian world view that has m n  its course. The ecological 

economics approach offers a better reflection of today's social and material 

reality. It offers a means for communities around the world to adopt 

sustainable lifestyles for the present as well as for the future. 
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