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THE GREENING OF TECHNOLOGY: 
PUBLIC POLICY AND 
THE PUBLIC MIND 

Keith A. Bezanson, President 
International Development Research Centre 

Jean-Paul Sartre declared that we cannot in all probability, bequeath a better world to our 
children but that we should always live as if we could. This Is an inspiring thought; It is also 
most depressing. Science, empiricism, objectivity - the pillars of western, secular civilization - 
inform us of a reality which, according to Sartre, we should reject in the conduct of our lives. 
In 1987, the World Commission on Environment and Development issued its report, "Our 
Common Futurebetter known as the Brundtland Report. There is, it strikes me, a strong 
parallel between the statement by Sartre and the Brundtland Report: our empiricism and 
objectivity inform us of a future reality which we must reject. "Our Common Future" paints a 
vivid, indeed lurid, picture of the state of our eco-space and goes on to tell us that we have 
entered Armageddon, the last battle between good and evil. The good can still triumph, we are 
told, but only if we - all of humankind - can effect unprecedented changes and can do so with 
unprecedented speed. 

This sounds apocalyptic and that is not my intention. in what follows I try to set some major 
issues in context by arguing that: 1) growth may NOT be sustainable; 2) too much faith in S&T 
is misplaced; 3) assessment of environmentally sustainable technologies can be problematic; 4) 
"technology" is a political issue between North and South; 5) barriers to sustainability are more 
social than technological: they are psychological (uncertainty and fear), organizational (failures 
of environmental policies), and cultural/structural (economic forces are driving an ethos of 
individualism). Sustainability Is, I conclude, achievable if it is recognized that "greener" 
technologies can only buy time to address the key social, institutional, and political obstacles to 
sustainability. 

Understanding And Misunderstanding: 
Brundtland and Sustainability 

Since it was issued, some five years ago, the Brundtland Report has been the subject of debate, 
interpretation and misinterpretation. The most serious misinterpretation rests not on its 
assessment of the "state of the world" (on which Increasing scientific and political consensus has 
been forthcoming), but on what the report really said about economic growth and equity. 

it is true that Brundtland made explicit that a better world - even a livable world - cannot be 
bequeathed to subsequent generations unless the essential needs of all the world's population 
are met. The close connection between poverty and environmental degradation is stated 
succinctly by Sir Sridath Ramphal: 

"Poor people often destroy their own environment - not because they are ignorant, but 



to survive. They over-exploit thin soils, overgraze fragile grass lands, and cut down 
dwindling forest stocks for fire wood. In the context of short term needs of survival 
each decision Is rational; In the longer term and wider context, the effects are 
disastrous.... Poverty is both a cause and an effect of environmental degradation," 

it is in this context of a global poverty growing at an alarming rate that the Brundtland Report 
makes Its often-quoted reference to a "five-to tenfold increase in world industrial output' over the 
next fifty years. But the report does not "recommend", as many have subsequently claimed, 
such an Increase in industrial output. Nor does the report argue, as others have claimed in Its 

name, that public and International policy have no alternative other than to achieve these new 
output levels through new and benign technologies. Herein lies .the most fundamental 
misinterpretation of Brundtland, 

it seems to me absolutely clear that what the Brundtland report stated was: 
- world population was projected to double over the next half-century; 
- that If such population growth is allowed to occur, a five- to ten-fold Increase in 

economic activitywould be necessaryto enable 10 billion humans to satisfy their basic 
needs and minimum aspirations; 
- that a five- to ten-fold increase in current forms of economic activity was NOT 
sustainable and that a rapid transition to more sustainable forms of development was, 
therefore, urgent. 

The question posed by Brundtland was not how to meet the basic needs of 10 million humans; 
the question was whether the needs of 10 million humans can be met. The challenge was not 
how to Increase current forms of Industrial output by a factor of 5.10 over the next few decades; 
the challenge was to undertake a global transition to more sustainable forms of development so 
that those needs could be met without provoking system collapse. This misinterpretation has 
muddied - and risks to muddy further - the critical nature of the public and political debate. it 

has tended to polarize thinking around two alternatives: technology/growth versus no growth, 

Paradigms and Responses 

There are at least five major paradigms in the technology/environment debate: a) the 
conventional infinite-growth model of an open economic system; b) the environmental 
protection position, which calculates the tradeoffs between growth and the environment; c) the 
sustainable resource management position, which advocates a mix of legal and economic 
measures to reduce environmental Impacts of human activity and shift the costs of It onto the 
producers and consumers who cause it; d) the eco-development position, which advocates a 
thorough redesign of all sociotechnical systems and an effective (and possibly quite 
authoritarian) international implementation regime; and e) deep ecology, a biocentric, anti- 
growth, anti-population position. 

The focus of most domestic and International development agencies appears to assume tacitly 
that the solution is somewhere in the middle of the five paradigms, that is some combination of 
b,o, and d. Such thinking assumes an Incremental "greening" of development activities 
analogous to the familiar incremental Improvement of production technologies. This is an 
example of not knowing exactly where we want to go but improving our tactics for getting there, 
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LIMITED CONTRIBUTION OF ECONOMICS TO 
UNDERSTANDING SUSTAINABILITY 

Much of the attention of economists is centred within this incremental greening approach to the 
paradigms. Increasingly, it is acknowledged that the essence of most economic decision-making 
in government, industry and the home is essentially short-term. Political processes everywhere 
are rooted in promises of subsidies, grants, tax relief, trade protection, pricing policies and other 
interventions in the market - interventions that are for the most part ecologically blind and that 
end up encouraging unsustainable forms of development, trade and consumption. Economists 
tell us that, to move towards sustainability, we must "get the prices right" via the introduction 
of taxes and subsidies in order to realign market prices in conformitywith long-term social costs. 

Although important, this response, per se, does little to address the fact that some hazards are 
of such severity that their continued use cannot be permitted, no matter what the price (e.g. 
CFC's). More disquieting is the fact that, throughout history, societies have generally failed to 
secure a sustainable balance between immediate consumption and long term natural capital 
investment (Ponting, 1990). History Informs us that the market's adjustment of prices to reflect 
relative scarcity has tended to follow ecological destruction and the exceeding of sustainability 
limits. 

This is not to diminish the importance of steps to internalize environmental factors into our 
economic models and, indeed, into the entire range of economic decision-making. Within an 
adequate framework of property rights, with some taxes to internalize external costs, and free 
of those government interventions that are damaging, markets can play a far greater and more 
positive role than they have been permitted thus far, But these actions alone will not deal 
satisfactorily with the central issue of the extent to which growth can be made compatible with 
the requirements of intra-generational equity and sustainability. 

Goodland, Daly and El Serafy attempted recently to address this Issue directly. Although not 
falling back on the "zero growth arguments", they do state that: 

"It seems unlikely that the world can sustain a doubling of the economy, let alone 
Brundtiand's 'five- to tenfold Increase.' We believe that throughput growth Is not the 
way to reach sustainability; we cannot 'grow' our way into sustainability." 

FAITH IN SCIENCE AND TECHNOLOGY 

For some two centuries, a fundamental belief of western civilization has held to the inevitability 
of human progress through advances in science and technology. Not surprisingly, therefore, 
popular wisdom holds firmly that growth with sustainability (including even a five-ten- or even 
fifty-fold Increase in global industrial output) will prove possible because science and technology 
will discover the means. 

And, up to some point, there is reason for such belief. New evidence suggest that protecting the 
environment and encouraging economic growth and development are not mutually exclusive, 
and that application of environmentally sound technologies can even result in increased 
economic efficiency. A recent report by the World Resources Institute (WRI) argues that 
advances in the fields of bio-technology, Information systems, and advanced materials hold out 
the promise of a technological "transformation," in which pollution and materials consumption 
per unit of output decline in step with Increases In economic output. 



Certainly, the evidence of "greening technology" Is indisputable. More than evolving, recent 
changes in technology are of revolutionary proportions, supplanting the production systems of 

the industrial revolution (dirty technology) with Information knowledge-based production 
technologies which are far less energy-and materials-intensive. Everywhere - with individuals, 
small and medium enterprises, giant corporations, government departments, little rural and urban 
businesses - we see an increasing reliance on these new technologies, which are information- 
intensive, and which are, in turn, reliant upon new materials, micro-engineering, bio-engineering 
and blo-technology. 

Some optimism regarding the potential contribution of technologies is,justified. But to what 
extent can they be expected to yield an environmentally sustainable production increment 
sufficient to respond to the dilemma posed by Brundtland, sufficient to meet the basic needs of 

a global population of 6 billion (1995) or 10 billion (2020)? Vtousek et. al. (1986) calculated that 
the human economy consumes - directly or Indirectly - about 40 percent of the net primary 
product of terrestrial photosynthesis, a percentage increasing as a result of population growth, 
desertification, urban encroachment onto agricultural land, blacktopping, soil erosion and 
pollution. Assuming no changes, a single doubling of the world's population (say in thirty-five 
years) will move this to an ecologically impossible 80 percent. Sustalnability will most certainly 
not be attained without major continuing gains through technology; this Is a necessary condition, 
but almost certainly far, from a sufficient condition. 

' 6EFINING AND ASSESSING TECHNOLOGIES 

Now does one assess environmentally sound technologies? The simple answer is with great 
difficulty. The encouraging fact is that the long-dominant science-push framework has given 
way to a preoccupation with economic growth and management of Innovation which Is, in turn, 
now coupled with a wider concern with the environment and quality of life. There is general 
agreement that it is quite impossible to promote quality of life objectives without some form of 

public regulation of quality and safety standards and of the inevitable hazards and externalities 
associated with diffusion 

Faced with the scale and intensity of technological change and the attendant risks to life quality, 
many countries have established some form of technology assessment. This Is, however, very 
unevenly distributed, of variable quality, and concentrated heavily In the Industrial countries of 
the north. Moreover, the growing complexity and often conflicting claims about the merits and 
dangers of new technologies mean that democratic Institutions may lack the expertise to deal 
with these and gives rise to dangers of monopoly. Some Important recent work (Freeman, Sharp 
and Walker, 1991) found that there were strong tendencies towards oligopolistic concentration 
in many of the new Industries and concluded that some major international social Innovations 
will be needed to cope with these. 

The problem is compounded by the broad and dramatically-expanding range of technologies 
at Issue. The climate change problem provides an example. The range of potentially 
environmentally sound (or, of course, the converse) technologies would include the following list: 

- Technologies to limit the use of CFCs 
- Technologies that reduce the amount of primary energy required for a given use 
- Technologies to improve the efficiency of energy production 
- Energy technologies not based on carbon resources 
- Agricultural and forest-related technologies 
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An overview of the above list conducted at IORC by Rath and Herbert-Copley (1993) Illustrated 
the range of technologies at issue, the interrelationships among the various technical solutions, 
and the difficulty of establishing a firm dividing line between technologies with potential for 
environmental improvement and those which may be required if the issues of equity and basic 
needs which Brundtland highlighted are to be addressed. 

The criteria to be used in assessing environmental 'soundness" pose further difficulties and 
challenges. In this regard, Rath and Herbert-Copley draw attention to three points First, there 
are a number of criteria for environmental soundness. In practice, few technologies will meet 
every criteria while some will solve one problem only to create another. Second, environmental 
soundness is a relative concept. At any given time, a particular technology may be 
environmentally the best available; at a later date, however, new and more environmentally 
sound technologies are likely to emerge. Moreover, a technology Initially considered 
environmentally sound may turn out to be quite the opposite (e.g. CFC's) once long-term effects 
are known. Third, environmental soundness often depends upon the specific site of its 
application, the mix of environmental and economic criteria to be met, and the general 
conditions in which a technology operates. 

TECHNOLOGY: A POLITICAL DIVIDING LINE BETWEEN NORTH AND SOUTH 

The UNCED process revealed that technology transfer is a fundamental and contentious issue 
in the north-south divide. Even though both the North and the South accepted the need for 
some torm of action to facilitate the transfer of environmentaity sound technoiagies, there 
remained an enormous gap between the two positions. 

- Where the North stressed intellectual property rights and financial compensation for 
technology, the South stressed access to the latest available technology without 
conditionality; 

- Where much of the North advanced the conviction that most technology should be 
provided on commercial terms, the South advocated concessional transfers, with the 
North bearing most of the costs of providing relevant technologies; 

- Where there was a desire in the North to limit the range of technologies under 
consideration at UNCED, the South wanted the entire range of environmentally sound 
technologies Included, not just those related to global warming; 

- Where the North supported work through existing institutions and channels (e.g. the 
Global Environmental Facility), the South advanced the need for new Institutional 
arrangements which would strengthen the voice of developing countries. 

As a result of these differences, a whole range of critical issues were either downplayed or 
ignored: these included questions related to the nature of developing country technology needs, 
the generation of more appropriate technologies to meet those needs, the expertise needed to 
ensure effective transfer, and the factors affecting adoption, assimilation, and adaptation of 
imported technology. 

What the spotlight of Rio did reveal - and there has been a growing consensus on this In the 
months following - was that the demand by the North that concessionary financing be strictly 
limited to an identified set of environmentally sound technologies is completely unreasonable. 



There is simply no rational method by which such a set can be predefined. The makeup of such 
a set would have to evolve over time through assessing and applying various technologies in 

terms of their potential to remedy a particular problem and the likelihood they will not create 
other environmental problems. 

This realization has led, happily, to a renewed Interest within the UN system in a idea proposed 
by Freeman, Oldham and Turkcan In 1967. They proposed a new International Technology 
Agency which would provide an independent assessment of alternative technologies an,d 
licensing proposals for Third World clients. This would be achieved through an international 
network of consultant experts, whose consultancy fees together with any royalty and know-how 
payments, would be paid by the international agency, although financed by the country of origin 
of the technologywith a small contribution from the client. There is a clear requirement for such 
a mechanism which could help to convert some complex and contentious issues into a positive 
sum game. 

BEYOND TECHNOLOGY AND ECONOMICS: 
REAL BARRIERS TO SUSTAINABILITY 

Whether North or South, domestic or international, bilateral or multilateral, the dominant response 
to the challenge for more sustainable forms of development is firmly located in a paradigm of 
"incremental greening." The principal components of the paradigm are found in market 
corrections in order to Internalize external costs and in incremental improvements in production 
technology. Although the application has modified, these are the same familiar and long- 
standing benchmarks of the North-South debate. The UNCED debates fell back for the most part 
on the familiar form of North-South debate over technology. What this does not address -- at 
least not directly - are the profound questions raised by Brundtland of poverty and equity, 
population growth and the limits to growth, and the extent to which growth, consistent with 
sustainability, is possible or, Indeed, desirable. 

The application of some of the newer technologies which have emerged in recent years and the 
discovery of new ones may offer great encouragement. The horizon may glow brilliantly with 
technological opportunities and It Is certain that vast Improvements in the efficiency of the 
"throughput" are possible. Such Improvements comprise a "necessary condition" for 
sustainability. Unfortunately, however, the main obstacles -those which comprise the "sufficient 
conditions" to sustainability are not technical. The main obstacles are social, institutional 
political, cultural and psychological. What follows is an indicative sketch of some of the main 
barriers. 

UNCERTAINTY AND FEAR; 

Chris Freeman begins his recent article titled "Technology, Progress and the Ouality of Life," with 
the following short paragraph: 

"In a time of cholera, AIDS, earthquakes and volcanic eruptions, renewed 
famine in Africa, assassinations, nationalistic, sectarian hatred and killing, 
wholesale corruption in numerous governments and business enterprises, 
it is difficult to find grounds for optimism about the quality of life or the 
possibility of progress." 

To this distressing catalogue of factors, Freeman might have added the explosion of social 



demands (particularly in the South), the collapse of ideology, the fracture of the global political 
order, the emergence of economic 'globalization" and the concomitantly Increasing 
marginalization of governmental structures and the nation-state itself. 

It is not surprising that, under these conditions uncertainty dominates government, business, 
industry, as well as collective and individual psyches. Social and attitudinal research in country 
after country, in North and in South, informs us increasingly of the pervasiveness of fear: fear of 
change and fear of the future; fear for health and for jobs; and fear because of the fallout of 
environmental deterioration. Fear is dominant because of the speed and intensity of change. 
Technology is driving and promulgating change at a pace unknown in previous human history. 
In our schools, universities and businesses, we are being taught about a wide and all- 
encompassing range of technologies, but not to the changes being wrought by these 
technologies. 

Uncertainty and fear lead naturally to the seeking of comfort in the familiar, to risk-avoidance. 
Thus, some developers seek a definition of sustainable development that favours the status quo - 

no restrictions to entrepreneurial greed; some environmentalists seek a definition with no 
reference to humankind. Both cling desperately to two myths that are deeply imbedded In the 
conventional wisdom of the past three decades. The first is that a healthy economy depends on 
a degraded environment and on a steady depletion of our basic stocks of ecological capital. The 
second is that a healthy environment depends on a weak economy - and, In some minds, a zero 
or even a negative growth economy. Both contribute to a furthering of uncertainty and fear. 

COMPARTMENTALIZATION 

The assertion that any further expansion of the global economy will be strictly limited by 
biophysical factors is not new. Paul Erlich argued the case as early as 1968. And in Its Influential 
1972 work, "The Limits to Growth", the Club of Rome thundered forth the message that rapidly 
growing population was consuming nonrenewable resources at an alarming rate, and that critical 
shortages loomed in the future. A major contribution to arousing public concern was the work 
of Jay Forrester and of Denis and Donella Meadows. Their computer models of the global 
economy gave empirical weight to the assertion of limits to growth of materials production and 
consumption. 

A principal result over the past two decades of these pressures was the establishment in most 
countries of special environmental protection and resource management agencies. But these 
agencies were structured by governments to exert little, if any, influence over the powerful central 
economic, trade and natural resources agencies. Environmental agencies, departments or 
ministries have had - and continue to have - virtually no power over the economic decisions that 
affect the environment. According to Jim MacNeill, Secretary-General to the Brundtland 
Commission: 

"Despite good intentions, great effort, and several leaps forward, 
[environment agencies) have fallen further and further behind... The most 
significant statement or environmental policy that any government makes in 
any given year is not the report of the Minister of Environment. it is the 
budget of the Minister of Finance... it determines, more than any other single 
statement of government policy, whether development will move in 
directions that are sustainable or unsustainable." 



If governments are to give real Impetus to sustainable development, they must make their 
treasury departments, their trade, energy and other sectoral agencies directly responsible and 
accountable for the formulation of policies and budgets that encourage development that is 

sustainable. The task of environment agencies is likely to remain the cleaning up, restoring, 
reforesting and rehabilitating - after the fact. 

RIGIDITY AND SHORT-SIGHTEDNESS 

Generally speaking, public policy has not kept up with changes in technology, let alone "greener" 
technology. Overall public policy frameworks are characterized by rigidity and inertia; they are 
very poorly suited to deal with change at all and completely unsuited to contend with the pace 
and magnitude of current change. Moreover, public policy is usually formulated in a piecemeal 
fashion against the short time horizon of a pending election. As such, it tends not to be 
convergent with what is happening in the private sector, where the bulk of technology is being 
developed, implemented, enhanced and disseminated. (Japan may be the exception that proves 
the rule, with the Japanese government working closely with business, industry and universities 
to define a 200 year vision of their society and of how they want to position themselves as world 
leaders In environmental technology, services and information by the end of this decade). 

INDIVIDUALISM 

The architects of the global institutions that came into existence in 1944 and 1945 (the Bretton- 
Woods Institutions and the United Nations) looked forward to a world without artificial 
boundaries. Chief among the architects was Keynes who held that the breaking down of 
economic barriers would yield harmony by permitting the forces of supply and demand to 
replace the periodic recourse to violence and war to resolve disputes. 

Beginning In the 1970s with the globalization of capital markets, we have witnessed in the past 
decade the emergence of the global marketplace. But with it has not come that harmony and 
cooperative effort which Keynes foresaw. Rather, new forces of relentless competition have been 
unleashed; the dominant motivator has become the fear of falling behind. And we see that this 
is driving developing countries further and further into self-exploitation, Into the depletion of their 
ecological capital, for the sake of boosting exports. In parallel, industrial countries continue in 

a wasteful and destructive mania of production. 

An ethos of individualism is emerging, every day more dominant over the collective state of mind 
that is Imperative If we are to deal with the throughput question and the requirements for 
sustainability. 

CONCLUSION 

The UNCED meeting at Rio was the largest-ever gathering of world leaders. In the months that 
have followed, there has been considerable debate as to the success or failure of the Earth 
Summit. Perhaps the greatest success of UNCED lies in the greater sensitizing of public and 
political leaderships to the realities of current environmental threats. Less successful was the 
sensitizing of those same groups to the intimate linkage between environment and development. 
The barriers to sustainability are formidable and the historical record suggests that humankind 
will continue to emphasize Immediate consumption at the expense of long term natural capital 
husbandry. 
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But there are positive Indicators. The range of other Issues facing the world community and the 
factors and uncertainty and fear have not diminished public concern for environmental issues. 
Institutions of civil society which participated in (and in some Instances were founded in 
preparation for) Rio are maintaining a vigilance and demanding In publicly visible ways that 
appropriate and urgent actions be taken. Segments of the business community are 
demonstrating a growing sense of corporate environmental responsibility. Public and 
international dialogue has continued to insist that "business as usual" is simply insufficient, and 
that institutional change must be accomplished In order to permit the required rapid transition 
to sustainable development. And, of great significance, "greener" technologies continue to 
emerge. 

In the end, however, the "greening" of technology can, at best, buy us a little more time, can 
serve as a "necessary" condition to sustainability. The "greening" of the public mind Is the 
ultimate prerequisite to dealing with the real obstacles which are psychological, social, 
institutional and political. All evidence indicates that western science and technology- and our 
faith in it to ensure our well-being - cannot extricate us from the dilemma we have created. The 
debate over "environmentally sound" technologies must be moved beyond an essentially static 
view in which technological advances are viewed either as the cause of environmental 
degradation or a panacea to be applied universally. 
This calls for a new paradigm, one in which the process of technological change will be led by 
attention to social, political, structural and economic issues. Included must be the recognition 
of individual responsibility and the appropriate Information to guide each one of us in the choices 
we make. Without this, all that remains to be said about the sustainability issue or any other 
development policy must fall within the context of the words of Jean-Paul Sartre with which I 

began this paper: that we cannot bequeath a better world to our children but that we should 
always live as if we could. 
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