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The Problem and the Solution
In July 2001, in Bonn, environment ministers of more than thirty countries claimed that they had
just made a “first step” towards ratification of the Kyoto Protocol. The original, 1997 version of this
Protocol had called upon industrialised countries to reduce their contributions to global warming by
5.2% between 2008 and 2012 (as compared to 1990). Last July, creative accounting on part of the
international negotiators cut that commitment by more than half. This compromise (the “first step”)
was supposed to make implementation of the Kyoto Protocol easier to achieve, and hence more
palatable, for Japan, Australia and Canada. Without the continued participation of these three
countries, ratification of the Protocol would have become impossible. Despite the upbeat press
reports around the globe, it is not at all certain whether the compromise struck in Bonn will indeed
clear the way for the ratification of the Kyoto Protocol. Ratification of international treaties needs to
be undertaken by parliaments, not governments. The parliaments of Australia, Canada and Japan
could still overrule their governments. Moreover, many cumbersome and divisive “technical issues”
remain to be settled at future international conferences, each of which could easily unravel the
Protocol even at this late date. And then there is the problem that both the United States Senate and
the Bush Administration have steadfastly refused to abide by the Kyoto Protocol. Officially, the
Kyoto Protocol can be ratified without the United States. Still, the United States is by far the largest
contributor to global warming – it alone is responsible for about a quarter of the problem. The
compromise that was agreed upon in Bonn will only add up to any reduction of the contribution of
industrialized countries to the problem of global warming, if the United States will somehow honour
the Kyoto Protocol. This is a rather optimistic premise, as both the American government and
Senate have not wavered in their opposition to the treaty, and as the American contribution to
global warming has been rapidly rising in recent years. The arduous road to Kyoto illustrates the
ineffectuality of the present approach to curbing global warming. But the problems of the Kyoto
Protocol extend beyond the recurring inter-governmental squabbles over whether, and how, to
implement the document. Even if the original, undiluted version of the Protocol had been
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implemented in full, it would still not have made any difference to the world’s climate. Only a
radically different approach to international decision-making can save the world from overheating.
In this essay I describe why this is so, and what this approach would look like.
Global warming is the international environmental problem from hell. It poses the gravest of
ecological risks, and compiles all known hurdles to international environmental agreement. But first
a crash course. 1 When the rays of the sun hit the face of the earth, heat is produced and rises up
towards the sky. By burning fossil fuels, and undertaking other activities, we send a number of gases
into the atmosphere that trap this heat close to earth. Over time, this causes the average temperature
on our planet to increase. Fossil fuels include oil, coal, and natural gas. As a consequence, most
human uses of energy contribute to global warming. When powered by fossil fuels, then driving a
car, operating a plant, and heating and lighting a building, will all make the world warmer. For good
measure, a number of agricultural activities also add to this greenhouse-effect. Methane, for instance,
is a powerful greenhouse gas that is produced in the stomachs of goats, sheep and cattle, as well as
by various ways of growing rice.
Human-induced global warming carries great risks. Warmer water takes up more space. A rise in
global temperature will therefore lift the sea-level. This process will be accelerated by a melting of
the ice-caps on the South Pole. As a result of the rising sea-level, small islands and low-lying coastal
regions may become submerged. Rivers, lakes and groundwater will become saltier, which will
threaten local agriculture. Equally important, an increase of the average temperature on earth will
disrupt regional climates. Some parts of the world will get hotter, some colder, some rainier, some
drier. But each climate will be affected. Not all plants and trees are able to migrate as fast as the
world’s climates will. Widespread destruction of flora and fauna, and further loss of farmland, may
therefore follow from climate change. A wider spread of tropical diseases, such as malaria, can also
be expected, as can an increase in storms and hurricanes in various parts of the world.
On top of all this, global warming might unleash forces that threaten life on a continental or even
planetary scale. For instance, it might disturb the Gulf Stream that flows from the Gulf of Mexico
Northeast across the Atlantic Ocean and that keeps Western Europe from freezing over. And no
one knows for sure whether even a relatively small amount of global warming will not trigger an
unstoppable, self-sustaining rise in global temperatures, turning Earth into a sister planet of Venus.
Given these grave threats, it is maddening to realise that the problem of global warming rolls into
one package nearly all of the obstacles to international environmental cooperation that are laid out in
1
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the textbooks.2 For a start, there is lingering scientific uncertainty over the causes and effects of
climate change. Although it is increasingly clear that global warming is occurring, there is still a bit of
room for arguing that climate change is not taking place, or at least that it will not be as detrimental
as is commonly assumed. This lingering uncertainty has fired up opponents of international
collaboration on global warming.3
Another factor that hampers international action on global warming is that it is caused by so many
different human activities taking place all over the world: it is a “problem of many agents”. This
leads to the idea that it may be quite costly to slow down global warming.4 It also leads to the view
that this is a global threat that can only be warded off by close cooperation between all countries of
the world. Yet, there are very few (if any) expensive and truly universal accords in place.
It also does not help that in the short term global warming is a rather invisible process. There is a
considerable time-lag between the causes and effects of climate change. Greenhouse gases that are
being released at present will affect our climate in 20 to 50 years time. Inter-governmental
environmental action is typically triggered by a highly visible and widely publicised ecological
disaster, such the oil spill from the Exxon-Valdez or the havoc wreaked upon the German forests by
acid rain. Due to the time-lag between causes and effects, no such “luck” can befall the efforts to
curb global warming.
To top things off, there is the North-South stalemate. The governments of the Southern countries
have a solid case. They point out that the Northern countries have thus far been responsible for the
overwhelming majority of greenhouse gas-releases – thus unilaterally inflicting environmental
damage upon poor countries. Moreover, Southern countries have to cope with other, more pressing
environmental problems that are much less of an issue in the North (such as soil erosion and the
availability of drinking water). And, of course, the people living in poor countries have fewer
resources with which to slow down, and adapt to, climate change. Hence, Southern governments
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have argued that it would be unfair to require them to make any immediate contributions to the
prevention of global warming.5 In their opinion, the North should first cut its own emissions, while
enabling the Southern countries to acquire climate-friendly technology. The Northern countries,
meanwhile, point out that any reductions in their emissions would be rendered entirely ineffectual if
countries such as China, India and Brazil did not curb the growth of their emissions of CO2 and
other greenhouse gases. Especially the U.S. Senate, and the Bush-Cheney Administration, have
refused to endorse any international agreement that would not also legally bind Southern countries
to keep the increase of their emissions within bounds.
Given these trials and tribulations, it is remarkable that the inter-governmental negotiations on the
1992 United Nations Framework Convention on Climate Change (UNFCCC) have advanced a little
bit. Despite the extraordinarily difficult circumstances, some tiny progress has been made. Since
1997, the representatives of 84 states have signed the Kyoto Protocol to the UNFCCC. 6 The Kyoto
Protocol binds “Annex I” countries (basically the member-states of the OECD, minus Mexico, but
plus the Eastern European countries) to reduce the 1990 level of their greenhouse gas-emissions by
5.2% between 2008 and 2012. The Protocol also allows countries to engage in emissions-trading
(i.e., paying for emission reductions in other parts of the world to meet one’s international
obligations). Moreover, it instructs Annex I states to assist poor countries in acquiring climatefriendly technology.
However, although the Kyoto Protocol has been signed by 84 countries, thus far it has been ratified
by a mere 30. As a consequence, it has not yet come into force. The international conferences in
The Hague in November 2000, and in Bonn in July 2001, aimed to bring the Protocol closer to
ratification through settling a number of remaining issues. One such issue was the extent to which
countries could off-set their emissions of greenhouse gases by preserving their forests and
agricultural lands. Trees and certain soils soak up carbon dioxide from the air, and thereby curb
global warming. It could therefore be argued that preservation of these so-called “carbon sinks”(i.e.,
not cutting down trees) contributes to preventing global warming. In Bonn, it was agreed that Japan,
Australia, Canada and other countries could count preservation of existing trees and soils towards
their reduction goals. This is of course hardly an effective course of action, as these countries have
harboured few plans to cut their forests anyway. This form of creative accounting has in effect
lowered the commitments of industrialized countries to a 1.8% cut in their collective emissions of
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greenhouse gases. 7 And this figure assumes that the United States will ratify the Kyoto Protocol (or
will at least enact its obligations under the Protocol). But in April 2001, recently appointed U.S.
President Bush closed the door on any American participation by labelling the Protocol as too
expensive and unfair to the United States. Last, although barely noticed in the media, the conference
in Bonn did not produce a final legal text that governments could submit for ratification to the
parliaments of their countries. Various controversial issues (for instance regarding how to engage in
international emissions trading) were not settled in Bonn. It is not at all clear whether the
governments involved will be able to reach consensus on these complex problems. So even though
the environment ministers claimed to have achieved a breakthrough on some issues (in particular
carbon sinks and enforcement), it remains to be seen whether even this watered-down version of the
Protocol will come into force.
Despite all the consternation in The Hague and the elation in Bonn, it does not really matter
whether the Protocol can be rescued or not. The policy measures envisaged in the Kyoto Protocol
are wholly insufficient, well-nigh impossible to implement, not sustainable, as well as too costly.
Even if the Protocol were eventually ratified, it would not prevent much global warming.
The cutbacks in emissions stipulated by the Kyoto Protocol are so small as to be well-nigh
insignificant. Almost all the involved scientists believe that a reduction of some 50 % in the worldwide release of greenhouse gases is needed by 2050 in order to stabilise the world’s climate at the
end of the century. Even if the original version of the Kyoto Protocol was fully implemented, then,
by 2100, only 8% would have been chewed off of a “business-as-usual“ scenario in which
greenhouse gas emissions would quadruple in the next 100 years. At this snail’s pace, we would need
another 30 Kyoto Protocols to stop global warming. 8 And that would only be the case, if all these
protocols were actually implemented by the involved parties. At present, few countries are on their
way to meeting the tiny requirements of the first of these 30 needed Kyoto Protocols. In the United
States, emissions have actually gone up by more than 10% since 1990.9 In sum, the Kyoto Protocol
has not yet been ratified, and its goals are not being met, while it only asks for insignificantly small
reductions from Northern countries, and does not impose anything on Southern countries. Not
exactly a stunning success.
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The Kyoto Protocol is also quite cumbersome to implement. Its foresees international trading of
permits to emit greenhouse gases. This scheme would require continuous monitoring and complex
calculations. If for instance a firm in the United States wanted to fulfil its obligation to reduce the
emission of greenhouse gases by paying Brazilian authorities to reforest a part of the Amazon basin,
then that would involve the following calculations: (1) estimation of how many greenhouse gases,
and how much of each, the firm is putting into the air; (2) assessment, on the basis of the legal
standards, of the amount by which the firm needed to lower its emissions; (3) the subsequent
establishment of how many trees, and what kinds of trees, would have to be planted in order to
meet the company’s targets – given current scientific uncertainties, a highly controversial task.
Moreover, all these actions would have to be monitored. In other words, just to reduce the
contribution that a single firm makes to the greenhouse effect would, under this system of
emissions-trading, already be fraught with difficulties and controversies. These would grow
exponentially if this mechanism became available for all the firms in the industrialised world. Besides
being rather unambitious, the Kyoto Protocol is therefore quite impractical. 10
Furthermore, it is doubtful whether the work that is needed to turn the Kyoto Protocol into a
success could ever be sustained or expanded. This is because its implementation depends on the
continued willingness of a very large number of governments to cooperate. Its supporters have
defended the Protocol as a “first step”. But that first step has still been not been concluded nine
years after the UNFCCC was agreed upon, and subsequent steps may actually be harder to make
than this first one. Further steps would necessarily have to include the United States (as the largest
current emitter of greenhouse gases) as well as developing countries (as their emissions may rapidly
rise in the near future). But almost all developing countries have refused to accept the slightest hint
of future obligations, whereas the United States Senate has stated time and again that it will not
support any treaty that leaves developing countries off the proverbial hook. And even all these
disagreements could miraculously be overcome at a certain point in time, then it would merely take a
change of heart among China’s rulers, or an economic downturn in Europe, to put the whole intergovernmental process at risk again.
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Last, but certainly not least, the Kyoto Protocol is too expensive, in that it is not centrally concerned
with the development of new technologies and energy resources that might bring down the costs of
combating global warming. True, there has been some lip-service. The Convention urges the
Northern countries to “promote, facilitate and finance” a technology transfer to the South. The
Intergovernmental Panel on Climate Change (IPCC) has published a report on how to do this.11 But
nothing else has been undertaken. More damagingly, the main policy instruments that have been
discussed at the international negotiations do nothing to speed up the development and use of
climate-friendly technologies.
The “command-and-control” policies that were until quite recently preferred by the European
Union are notorious for not stimulating technological change. At best, these policies instruct firms
to buy the greenest existing technology. But they do not spur companies on to use their knowledge
and creativity in a risky effort to develop novel technologies and energy resources that are both
profitable and emit less greenhouse gases.
Contrary to popular belief, it is not at all clear whether “emissions-trading” (championed by the
Clinton Administration, and recently accepted by the European Union) fares much better.
Emission-trading may perhaps allow reductions of greenhouse gases to occur in those place where
they cost least. But it may not promote much technological improvement. Proponents have argued
that emissions trading will stimulate technological change by making it more profitable for firms to
develop and use cleaner technologies and energy resources. 12 Opponents have argued that such a
scheme will not lead to technological breakthroughs. In their eyes, it would only entice large,
profitable corporations that emit a lot of greenhouse gases to buy off their pollution by acquiring
extra permits, rather than to commit themselves to the more slippery slope that may lead to
technological innovation. Having paid a lot of money for extra pollution permits, companies will be
less inclined to take on the risks involved in developing and applying cleaner technology. The
empirical evidence on this question is actually mixed. 13 In any case, the point is rather moot given
the many implementation problems that make trading in permits to release greenhouse gases wellnigh impossible to achieve.
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Intergovernmental Panel on Climate Change, ‘Methodological and Technological Issues in Technology Transfer’,
A Special Report of IPCC Working Group III (Geneva, 2000). Available at:
http://www.epa.gov/globalwarming/emissions/national/trends.html.
The trading solution has received a lot of backing from the business community. Among environmental
organisations, two prominent supporters are Environmental Defense Fund and the Pew Center on Global
Climate Change. Among the negotiating countries, the so-called “Umbrella Group” (consisting of the USA,
Japan, New Zealand, Australia and Canada) has advocated unfettered emissions-trading. A recent study that
comes out in favour of permit-trading is Jae Edmonds, Michael J. Scott, Joseph M. Roop and Christopher N.
MacCracken, International Emissions & Global Climate Change (Washington, DC: Pew Center on Global Climate
Change, 1999).

7

To summarise, we have now had nine years of protracted diplomatic battles (mostly fought out by
people with the best of intentions) to produce a fragile and inadequate treaty on global warming that
has not been, and probably will never be, ratified or implemented. Has all of this been in vain? No,
the international negotiations have greatly raised people’s awareness of the threat, and this is a vital
pre-condition for any solution to global warming. Still, for two reasons the Kyoto Protocol and the
UNFCCC represent a deeply flawed approach to fighting global warming. It is important to identify
those reasons as they also offer the key to a real solution.
First, the problem of global warming, as currently perceived, is simply too difficult to solve.
Governments are asked to legally bind themselves to imposing high costs on their citizens and
companies in a co-ordinated attempt to stem an uncertain environmental threat from probably
happening in the not-so-near future. And all of this while a great many of these governments also
have to deal with other, much more pressing environmental challenges, and have very few resources
to draw on. As long as the issue of climate change is defined in these terms, it will not be solved.
The fatal flaw of the UNFCCC is that it does not alter this conceptualisation of the problem.
Second, formal, top-down, inter-governmental negotiations involving some 180 nation-states are not
exactly a speedy and reliable vehicle for bringing any environmental issue to a close – let alone the
Mother of All Environmental Issues. The UNFCCC is a typical example of the traditional
diplomatic route to international agreement. Along this route, the diplomatic missions of the
involved countries must first agree on, and sign, an official treaty. Thereafter, the treaty needs to be
ratified by the parliaments in all involved countries. Only when a large number of such ratifications
are in can the treaty enter into force. Then the process of monitoring starts. Usually, this legalistic
route to international policy is a painstakingly slow process. Moreover, official ratification of
international agreements tends to make the negotiating teams quite edgy as to the precise language
used in treaties. This approach also assumes that both the governments and parliaments of more
than 180 highly diverse countries can agree on the solution to a deeply complex, and perhaps costly,
future ecological threat. Furthermore, it assumes that, once governments have agreed on
international measures, they will actually be able to impose their will on the myriad of producers and
consumers within their countries. These are shaky foundations indeed. In comparison, Sisyphus’s
chances of success looked much brighter.
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These two arguments reveal what a realistic solution to the threat of global warming would look like.
We need to develop and apply novel technologies and energy resources that do not emit greenhouse
gases (and, where possible, solve other environmental problems as well) and that are also cheaper
than existing technologies and energy resources. International cooperation should not be overly
formal, and should be concerned first and foremost with stimulating such technological change. In
the rest of this article, I will argue why this is feasible, how it can be done, and what role
international coordination should play. For the moment, please suspend your disbelief, and consider
the advantages that this plan would bring if it were achievable.
The proposal is “Y2K (debacle) proof”. Even if it turned out that the present concerns over climate
change were greatly exaggerated, then the development of cleaner and cheaper technologies and
energy resources would still be beneficial. Apart from the obvious economic advantages, this scheme
would lessen the world’s dependence on the oil-producing countries (as substitutes for fossil fuels
would become economically attractive). Plus, increased use of alternative forms of energy would
often help out with solving other environmental problems, such as acid rain and water pollution.14 If
feasible (and you have agreed to suspend your disbelief momentarily), then this would be a noregrets policy.
Furthermore, my proposal would meet all the basic objections that have been made by the
diplomatic teams of the United States, the European Union and the developing countries. The
United States has continuously complained that the costs of curbing climate change are too high.
This is why the American negotiators have insisted on creating international markets in pollution
permits – these are supposed to lower the costs of curbing global warming. My plan would assuage
these concerns in another way. It would involve an all-out effort to make the fight against the
greenhouse effect profitable by lowering the costs of energy.
The European Union, in its turn, has balked at the creation of international markets for emission
permits. The many monitoring problems that are involved in the creation of such markets have
made the European governments wary of such a scheme. Moreover, they have argued that countries
have a moral imperative to clean up the mess that they have made within their own borders. In
Bonn, the European Union grudgingly accepted a more widespread use of international emissionstrading, as this was the only way in which it could prevent the governments of Japan, Australia and
Canada from following President Bush’s rejection of the Kyoto Protocol. My proposal side-steps
this whole issue, as it does not predominantly rely on international emissions-trading.
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The leaders of the developing countries, for their part, have rightly pointed out that most
greenhouse gases have been released within rich countries, and they have protested about the
environmental damage that the Northern states have thus unleashed upon the South. These
governments have also argued that they are too poor, and have to deal with too many other
environmental threats, to be able to contribute significantly to any solution of the climate changeissue. If the Northern countries want to prevent the economic growth in the South from
contributing massively to global warming, then the former had better start paying up. This proposal
pre-empts these objections as well. Almost all R&D (Research and Development) efforts concerning
the production and use of energy occur within a handful of countries: the United States, Japan,
Germany, the United Kingdom, France, Italy, Canada, Switzerland and the Netherlands. 15 Therefore,
any drive to develop cleaner and cheaper energy resources would have to be initiated within these
affluent countries. For one thing, they would have to invest much more public and private funds
into energy R&D. If these R&D efforts were successful, then the producers and consumers of the
developing countries could benefit from this as well, of course. This would be the case if a
technology transfer to the South took place; in other words, if the developing countries were able to
leap-frog to the latest technologies. Putting more money and effort into energy R&D, as well as
stimulating the spread of cheaper energy resources within the South, would be one way in which the
rich countries could compensate the poor countries. Another would be by helping developing
countries to set up their own energy R&D centres. In these ways, my proposal also caters to the
wishes of the Southern states.
This plan would also ease the existing diplomatic tensions by greatly reducing the number of states
that have to give their consent to any final deal. In The Hague an impossibly large number of
governments were negotiating with each other. My proposal calls for the spread of technologies and
energy resources that are both cheaper and cleaner. A major (but certainly not the only) part of this
effort has to come from increased R&D in the field of energy. Since only 9 countries are at present
carrying out more than 95% of the world’s energy R&D, my plan would trim the number of
involved governments to more reasonable proportions. Of course, the international efforts should
not be limited to these 9 states. Other affluent countries should join the fray, including the newly
industrialised countries (such as Singapore and South Korea). Developing countries with fastgrowing economies (such as India and China) should start up their own facilities for energy research,
and should also play their international parts. But this still leaves a rather limited number of
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countries that would have to be involved in an international agreement on global warming that
would focus on technological change.
Moreover, not one of these countries, not even the United States, would be absolutely vital for this
international cooperation. A policy that stimulates the search for production processes and for
forms of energy that are cheaper and cleaner mixes public with private goods. Its public goods
aspect would mean that part of its benefits will accrue to the people who have not pitched in. Lower
energy prices and fewer greenhouse gases would benefit all, including those who have not
contributed to climate-friendly technology. Free-riding, from a Northern perspective; the repaying
of a historic debt so far as the South is concerned. But, either way those countries and companies
that have been at the hub of the efforts to stimulate technological change would benefit more than
the states and firms that have chosen to remain at the sidelines. In the field of energy there is a clear
“first-mover advantage”. If, for instance, British Petroleum and Shell were successful in their present
search for renewable energy-resources that are economically viable, then they would enjoy a
tremendous advantage over their slacking competitors in the world’s energy markets. This
competitive edge would also benefit the citizens of the various countries in which these companies
have their main offices somewhat more than the populations of other places. (An increased marketsize of Shell would bring more jobs and tax revenues to London and the Netherlands than to Texas.
A growth of Texaco would do the opposite.) Two things follow from this. If a country or enterprise
decided not to support climate-friendly technology, then it would not undermine the collective
enterprise. Furthermore, governments would be foolish not to climb on board. In effect, my plan
kills three birds with one stone: it greatly reduces the number of states that would have to be
involved in international cooperation on global warming; it avoids making such cooperation
dependent on the continued support of any of these countries; and it provides strong incentives for
each of these states to contribute.
In addition, my proposal would do away with much of the debilitating formality of the ongoing
inter-governmental dealings. A focus on technological change would not require such a formalistic
approach to international policy. What would be needed most is a pledge to promote climatefriendly technology. This can be done through increasing national R&D budgets, adapting
infrastructure, shifting taxes and subsidies, engaging in a dialogue with firms and citizens’groups,
and the like. These actions would be highly practical, and none of them would have to be officially
ratified or strictly monitored. An international commitment to swiftly reducing the release of
greenhouse gases would also be helpful. But it would be important not to make this commitment
legally binding on countries. The haphazard, intermittent nature of technological development
would not allow for that.
11

Last, this plan would make “technology transfer” a much more feasible option. As presently
conceived, technology transfer is very much a top-down undertaking. Present plans call for estimates
of the future “technological needs” of developing countries, 16 as well as assessments of how much
these countries should receive in compensation for using the latest clean technology. 17 Again, this
seems a rather dubious and overly technocratic project. If cheaper and cleaner energy resources and
technologies became available, then the governments and companies in the South would have a
strong incentive to acquire these themselves. Of course, such technological progress would not be a
panacea for the spread of cleaner practices. It would not make the adoption of new technologies and
energy resources by Southern companies automatic and instant. There would still be a role for
governmental action, in the form of capacity-building, demonstration projects, spreading the word,
adapting institutions and infrastructure and so on – both in the South and in the North. But the
diffusion of clean technology would certainly be a lot easier under this scheme, because it would be
in the financial interest of companies and governments everywhere to employ the latest technology.
By now, I hope to have established that without widespread technological progress, it will be wellnigh impossible to curb global warming through international action (or, for that matter, through
any kind of action). With such progress, halting global warming would not be ensured, but it would
certainly be a great deal easier. This leaves a couple of big questions hanging in the air. Is it possible
to develop new technologies and energy resources that do not emit greenhouse gases and that are
cheaper than existing alternatives? And if that were indeed the case, then how could international
cooperation contribute to the development and spread of climate-friendly technology? An excursion
to the Rhine river in Western Europe, and several other successful cases of environmental
protection, will allow us to discern the answers to these pertinent questions.

Cleaning up Their Act
In the early 1970s, the Rhine (which flows from Switzerland through France and Germany before
scattering all over the Netherlands) became widely known as the “open sewer of Europe”. Since
then, a major clean-up of the river has taken place.18 Nowadays, the river is hailed as the cleanest
major waterway in Europe. Its restoration is being touted as a model for water protection efforts
around the world. What makes the clean-up of the Rhine so instructive is that some 18% of the
world’s chemical industry is located on its banks. A major feature of its restoration has been the
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investments in water protection undertaken by the large chemical companies along the river. Their
environmental measures have consistently surpassed the domestic legal standards and international
norms that have pertained to the Rhine.19 In the early 1970s, it was no longer possible for companies
to deny that the Rhine had become extremely polluted. The river had turned yellow in places, had a
foul smell, and dead fish regularly washed up on its banks. Under pressure from government
departments, environmental groups and its own employees, the large chemical concerns (such as
Hoechst, BASF, and Bayer) started to take environmental action. They went about this in a dynamic
fashion, as if conquering a new market. These companies first set themselves ambitious targets for
pollution reduction, and then developed the means and technologies that allowed them to reach
those targets. In doing this, the chemical concerns along the Rhine took a risky approach that was
the inverse of the command-and-control policies championed by the authorities. Government
policies merely required firms on the Rhine to use the best available technologies for reducing water
pollution. By contrast, a number of these corporations revolutionised wastewater treatmenttechnology, making possible reductions in water pollution that had hitherto been unthinkable.
(Bayer is now selling its wastewater treatment technology around the world.) This does not mean
that the many actions of government departments and environmental organisations have been
superfluous. Civic action, government policies and international treaties have kept the chemical
firms along the Rhine on their toes. Yet, it was the innovativeness and risk-taking of these
companies that made the rapid restoration of the Rhine possible.
One major lesson can be drawn from this remarkable success story. Once firms become convinced
that they are creating serious environmental harm, and decide to do something about it, they are able
to solve environmental problems much swifter and more comprehensively than environmental
agencies can ever dream of. It is their innovativeness, their willingness to accept risks, their financial
resources, their intimate knowledge of their own production processes, and their vast technological
expertise that allow companies to do this. The main aim of international cooperation on global
warming should be to harness this creativity and boldness. There is one catch, though. The clean-up
of the Rhine has certainly not been costless. The chemical companies along the river have invested
billions of dollars in pollution reduction. But, even so, these firms have always remained quite
profitable and competitive.
When it comes to fighting global warming, many opportunities to create “win-win” situations
abound. A lot of money can instantly be saved through increasing energy efficiency. In 2000, two of
the world’s largest environmental organisations have each started to work with an assortment of
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enterprises that want to reduce their emissions of greenhouse gases, as well as their energy bills. In
each case, the environmental organisation provides firms with the latest know-how on how to save
energy, and works with the companies to tailor this knowledge to their particular circumstances. In
return, the environmental organisation is allowed to apply the lessons thus learned in its work with
other firms. It also offers an independent assessment of the cutbacks in greenhouse gases that have
been achieved by the corporations, as well as free publicity. Some 8 major companies from North
America and Western Europe have pledged Environmental Defense to cut back their emissions in
this way. Other major corporations have signed up to a similar program run by the World Wide
Fund for Nature. These enterprises are already environmental leaders within their diverse packs.
Moreover, they have committed themselves to cutbacks that match or surpass the goals set out in
the Kyoto Protocol. Households too can spare the climate and their purses by doing such simple
things as switching to double glazing and fluorescent light bulbs.
In agriculture, various ways exist in which to make money by cutting back the emission of
greenhouse gases. A more diverse diet for goats, sheep and cattle, as well as greatly reducing their
release of methane, would also increase their production of milk. And by growing more crops within
rice fields, farmers can increase their production and income, while lowering their contribution to
the greenhouse effect.
Renewable energy resources, such as solar, water and wind energy, offer further opportunities to
turn the fight against global warming into a lucrative business. 20 Their prices have come down
considerably in recent years. 21 At this very moment, wind energy stands poised to become fully
competitive. State-of-the-art wind plants currently produce electricity at about $0.05 per kilowatt
hour, or six times more efficiently than was the case in 1980. This means that only the breadth of a
hair now separates the costs of wind energy from the expenses incurred when using other forms of
energy 22. And expectations are that the costs of wind energy will fall by another 20-30% in the next
three years. 23 Even the International Atomic Energy Agency has been forced to admit that wind
energy will very soon be fully competitive in the strictest economic sense with fossil and nuclear
power. Water energy has also been making a strong come-back after the disastrous experiences with
20
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building mega-dams in a variety of poor countries during the 1970s and 1980s.24 For instance, the
latest technologies for harnessing tidal energy do not trap fish, while offering inexpensive and
reliable energy. Solar energy has also come a long way. The costs of generating electricity with
photovoltaic solar cells have fallen some two-hundred to five-hundred times (sic.) since 1980.25 It is
already profitable to solely rely on photovoltaic energy in many poor, but sunny, areas. This is
possible, as the use of photovoltaics enables these areas to avoid the construction of an electricity
grid. Moreover, anywhere in the world, photovoltaic systems to generate heat and power can serve
as walls and roofs of houses. The costs of doing so are sometimes actually lower than the costs of
using traditional construction materials. In addition, the resulting energy costs for households are
also lower.26 This novel way of constructing houses is therefore also quite promising. Admittedly, a
further significant cost reduction (of some 50-75%) will be needed to make solar energy fully
competitive in all parts of the world, and for all possible appliances. But the tremendous and
continuous reduction that has already been achieved during the last two decades strongly suggests
that this is feasible. With prices having come down, demand has gone up, making it possible to reap
economies of scale, and to lower the prices of renewables even more. In Germany, several energy
companies now offer electricity that is solely derived from renewable energy resources and that is
only slightly more expensive than electricity from conventional sources. In the United Kingdom, the
Royal Society for the Protection of Birds (the largest wildlife federation in Europe) offers a similar
deal together with a Scottish energy company.
In the transport sector, things have also been moving fast. Almost all major car companies are
planning, within the next decade, to mass-produce affordable electric cars that are powered by fuel
cells rather than by batteries. 27 When powered by widely available bioethanol and other types of
biomass, these cars would not emit greenhouse gases. The costs of biomass have been halved during
the last twenty years, and are expected to dwindle to the production cost of gasoline in some ten to
fifteen years time. 28
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In the somewhat longer term, the sky seems to be the limit. One exciting development is (molecular)
nanotechnology.29 This truly revolutionary way of manufacturing aims to build things atom by atom.
These “things” include a mind-boggling array of goods and services. For now, it suffices to know
that nanotechnology might enable us to double the energy efficiency of solar cells, as well as to
remove contaminants from the air. Furthermore, the continued development of hydrogen may one
day allow us to drive a car or fly a plane while producing only drinking water as a by-product.
The rise of the renewables is all the more impressive given the low priority these energy resources
have been given over the years. Over 60% of all energy R&D undertaken around the world during
the last forty years has been spent on developing nuclear energy. In sharp contrast, a meagre 6% has
been used to support renewable energy. 30 As we now know, the nuclear industry has not been able
to offer convincing answers to the questions of what to do with nuclear waste, and how to clean up
nuclear plants that are no longer in use. As a consequence, nuclear energy has widely been rejected
in both North America and Western Europe. It would indeed not be far-fetched to believe that we
would never have got into the current mess in the first place (or at least not to this degree), if the
great majority of the world’s energy R&D had not been used to fatten the white elephant called
nuclear energy. 31 A more balanced allocation of funds would surely have made the renewables much
cheaper by now.
Surprisingly perhaps, this misallocation of funds is still going on. Despite all the rhetoric to the
contrary, the public and private funds spent on researching and developing new forms of energy
have actually declined in recent years. The painstaking research of James Dooley and his colleagues
at the Pacific Northwest National Laboratory has shown that the world’s public and private sector
investments in energy R&D have been cut significantly during the last decade.32 Moreover, due to
worldwide privatisation of energy markets, energy R&D has increasingly been shifted away from
fundamental, long-term projects with distant and insecure pay-offs to low-risk, market-oriented
projects. In 1999, in the United States, the Federal Government alone poured about $40 billion into
military R&D each year, while both the private and public sectors sprinkled a mere $4.4 billion on
energy R&D. 33 This misallocation of funds borders on the absurd, given the worldwide superiority
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of the U.S. military and the very large contribution of America to the greenhouse effect. On the
bright side, this misallocation strongly suggests the tremendous potential that renewable energy
holds. Starved of funds, the renewables have already gained considerable ground. With a more
substantial dose of financial fertiliser, they will bloom.
I do not argue that combating climate change will be painless. A lot of money will have to be spent
on breaking our allegiance to fossil fuels. Some industries and regions will suffer and decline as a
result. Much infrastructure will need to be changed, and this will be expensive too. But if it were
possible to make renewable energy resources cheaper than fossil fuels, and to adapt our modes of
transport and production to these novel forms of energy, then we would save ourselves a literally
unending stream of money. This point has been overlooked by those who have estimated that the
costs of curbing global warming will range in the trillions of dollars. The IPCC has unfortunately
bought into this view, thus throwing another log on the fire that has consumed the international
politics of climate change. This move has been unnecessary, as it remains fully realistic and attainable
to sink the costs of renewable energy below the costs of energy generated from fossil fuels.34 This is
a realistic goal in view of the impressive progress that the renewables have already made during the
last twenty years – against all odds. Moreover, there is much that governments and citizens can do to
induce businesses to bring about this state of affairs.

A Snowball against Global Warming
How can governments trigger the quest for technologies and energy resources that are both cheaper
and cleaner? Clearly, government expenditures on energy R&D need to be vastly increased. The
present decline in public funding for energy projects should immediately be reversed. A couple of
principles need to be followed when doling out this extra money. First, increased public funding
should not diminish private investments in energy R&D. Second, it is vital not to put all public eggs
into one basket. This, essentially, was the blunder of post-war energy policy around the world,
gambling everything on nuclear energy. A wide variety of renewable energy resources and novel
technologies should be supported, including some seemingly crazy schemes and far-out plans.
Forms of energy and technology that would not only be climate-friendly, but would alleviate other
environmental problems as well, should be promoted in particular. Third, it is imperative not to
channel all public funds through a single department or organisation. Allowing a diversity of
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departments to allocate funds for energy R&D would be another check on organisational myopia.
Given the rapidly accumulating evidence of climate change, there is no time left to raise and nurture
any more white elephants.
Governments can also do much to stimulate private investments in energy R&D. Moral persuasion
can play an important role. Many empirical studies have shown that especially in Western Europe
and Eastern Asia corporations are not single-minded profit-seekers without any regard for the
environment. 35 When corporate leaders in these countries are offered conclusive evidence that their
companies pollute the environment, they often attempt to change their ways. Therefore, engaging in
a dialogue with industry leaders and environmental activists on the need to develop forms of energy
and technology that do not emit greenhouse gases will probably have a significant impact.
But it will not be necessary to merely tread softly. A big stick can also be wielded by governments
interested in curbing climate change. The energy prices on the world markets are neither divinely
ordained, nor the natural outcome of unperturbed market forces. Energy prices are heavily
influenced by existing infrastructure for producing, distributing and consuming energy, such as
electricity grids. They are also dependent on many public institutions, including government
regulation of energy markets, patenting rights, as well as taxes and subsidies. All of this gives
governments quite a bit of influence over energy prices. At present, many government regulations
and much infrastructure still rig the competition in the energy markets in favour of fossil fuels. An
astonishing example of this is the $300 billion that governments all over the globe spend each year
on subsidies for the use of fossil fuels. The European Union alone sponsors the use of the most
polluting fuel, coal, with an annual $10 billion.36 As a start, this playing field should be levelled as
soon as possible.
The literature on innovation offers some insight on how technological growth can be stimulated.37 If
governments want to promote innovation within firms and sectors, they have to allow for a
35
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minimum of “sheltered competition”. In the energy markets, governments can offer such shelter to
enterprises that are developing renewable energy resources by giving tax breaks, offering subsidies,
revamping infrastructures and protecting patents. Given the large pool of opportunities to make
clean sources of energy economically viable, these government measures would offer quite a few
enterprises strong financial incentives to plunge headlong into the development of renewable energy
resources. An example of an effective domestic policy is the “100,000 Roof Photovoltaic
Programme” that the German federal government started in 1999.
Thus, a snowball-effect against global warming can be created. When it becomes clear that certain
companies are well on their way to developing and deploying clean technologies and energy
resources that are cheaper than existing dirty alternatives, then a mad rush to imitate will follow. For
clear-cut financial reasons, it will be imperative for sluggish competitors to scramble upon the
bandwagon. If Shell and British Petroleum started to conquer the world’s energy markets with cheap
renewables, then Exxon would have to follow suit or perish. If the German electricity company
Eon-Aquapower undercut the prices of its competitors that had kept on using fossil fuels to
generate electricity, then the latter would have little time left to change course. The same might
apply at the country-wide level. If the oil-producing countries realised that other states are sincerely
committed to developing affordable and clean energy, then they would have to quickly develop
cheap methods to decarbonize fossil fuels, or invest heavily in other forms of energy, or else bite in
the sand. Along these lines, a tiny snowball made up of a few companies and sectors here and there
could grow in size very quickly, and have a tremendous impact on our efforts to curb global
warming.
How could international cooperation speed up this ever-increasing snowball against global warming?
It would be helpful if the OECD countries agreed on stringent goals for the reduction of
greenhouse gases. But these goals should be seen as targets that government will strive to reach, and
not as legally binding international agreements. In this way, the legal bickering that typically
befuddles international treaties could be skipped. It would also allow for the formulation of much
more ambitious goals than has thus far been the case. These ambitious aims should be based on the
cutbacks in greenhouse gases that scientists deem necessary for the stabilisation of our atmosphere,
rather than on what might look “politically acceptable” to exhausted diplomats during the last few
hours of an international conference. Moreover, having a set of very strict international norms
would stimulate technological change. Technological innovation is an inherently risky process. It is
therefore crucial to those who are contemplating investing in new technologies that the authorities
will not waver in their support of these technologies. A strict international agreement on the
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reduction of greenhouse gases would flag to enterprising firms that the governments were serious
about combating global warming.
Intergovernmental agreement on funding energy R&D would also be beneficial. This would not be
strictly necessary, and should certainly not be subject to any legal obligations. However, it would
ratchet up the R&D budgets of various countries that did not want to be seen as profiteers, or that
worried about missing out on the latest technological developments. An international agreement on
funding energy R&D would ideally be concluded by the finance ministers of the involved countries,
in collaboration with the environment ministers. (On occasion, international measures against
climate change agreed upon by the environment ministers of the European Union were later
rejected by their colleagues from the finance ministries).
The biggest role for international cooperation in the fight against global warming lies in assisting
developing countries to acquire low-cost technologies and energy resources that do not emit
greenhouse gases. Any attempt to transfer climate-friendly technologies will founder, if those
technologies are not affordable or do not solve more pressing environmental problems in
developing countries. However, even if such technologies became available a lot of work should still
be done. Access to information on these technologies should be improved. Furthermore, developing
countries should be assisted in making the institutional and infrastructural changes that are necessary
to accommodate these new technologies. And local capacities to produce new forms of energy and
technologies should be aided. The International Atomic Agency and the OECD (through its Climate
Technology Initiative) have already initiated a lot of good work in this regard. Yet again, diversity
should be the watchword. A patchwork of governmental and private organisations should be
involved in technology transfer. Multilateral as well as bilateral forms of cooperation should be
encouraged. The developing countries are so diverse and numerous that a single, universal transfer
mechanism would undoubtedly fail. The World Bank’s “Global Environmental Facility” should only
play a limited role.
Already in 1990 Henk Tennekes, Director of Research at the Royal Netherlands Meteorological
Institute, warned against founding our efforts to combat global warming on “technocratic
totalitarianism”.38 In recent years, more and more people have concluded that Tennekes’s timely
warning has unfortunately not been heeded by international policy-makers. Earlier this year,
Member of the German Parliament Hermann Scheer chided the Kyoto Protocol for promoting
“Totalbürokratismus”, David Victor wrote about “Kyoto’s Fantasyland”, and Ronald Brunner
deplored the “technocratic hubris” that pervades the current international negotiations on climate
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change. 39 From the viewpoint of the theory of public policy, the UNFCCC/Kyoto Protocol relies
almost exclusively on a single way of solving public issues: a bureaucratic, top-down, hierarchical
way of making public policy. This is unfortunate, as an increasing number of public policy-specialists
have been taking up the conclusion that social problems can only be satisfactorily solved by a
creative combination of different modes of policy-making. 40 This essay does therefore not make the
argument that “unfettered markets will by themselves counter the threat of global warming, due to
the great commercial promise of renewable energy”. This promise certainly exists, but can only be
fully and swiftly tapped when domestic and international government programs and regulations are
combined with the power of market forces.
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