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Introduction







Since the Intergovernmental Panel on Climate Change published its Fourth Assessment Report (FAR) in 2007,
 the debate about climate change has shifted. That the earth has entered a period of significant climate change is no longer disputed. Nearly all climate scientists – and even a highly skeptical (if not downright cynical) President of the United States
 – now agree that anthropogenic GHG emissions are, for the first time in the earth’s history, forcing changes in the global climate. The most recent report of the Intergovernmental Panel on Climate Change (IPCC) concludes that anthropogenic emissions of greenhouse gases are ‘very likely’ responsible for ‘most of the observed increase in globally averaged temperatures since the mid-20th century.’
 To some observers, the changes signify the onset of a new geological era: the ‘Anthrocene Age.’

 
Although several threshold issues about climate change have been settled, scientists continue to question the adequacy of models predicting future climate changes and their impacts. In addition, many social-scientific issues remain unresolved, including questions about the nature, extent, and variability of socio-economic impacts from climate change and appropriate policy responses. On one issue, virtually all observers concur: the Kyoto Protocol is inadequate to the task at hand. The Protocol’s lone goal is to stabilize atmospheric concentrations of greenhouse gases (GHGs) by reducing global anthropogenic emissions.
 However, most observers agree that the Protocol, as designed, cannot possibly achieve that goal.
 Even on the doubtful assumption that all parties will meet their Kyoto emissions-reduction targets on schedule (between 2008 and 2012), global emissions are expected to increase for at least the next two decades, driven by increasing emissions from developing countries, which are not subject to binding obligations under Kyoto.
 In any case, the Protocol is scheduled to expire in 2012, and the international community has only just begun to negotiations to extend or replace it.


Legal scholars, economists, and policy analysts are full of recommendations for international climate negotiators. Virtually all agree that the Kyoto Protocol is inadequate to the task at hand, and must be substantially amended, expanded, or replaced. A few recommend scrapping Kyoto entirely and starting from scratch.
 Many favor extending and expanding Kyoto, e.g, to control emissions from developing, as well as developed, countries.
 Some claim that Kyoto’s various cap-and-trade mechanisms for achieving emissions reduction should be replaced by a system of taxes on emissions or carbon-content.
 Still others argue that attention should be refocused from GHG emission reductions to adaptation or technological solutions to climate change.
 Whatever their differences, nearly all analysts (with a few notable exceptions
) share a common disregard for the collective action problems that confront climate change negotiators. 


Climate change is an extraordinarily complex problem about which many uncertainties (in the Knightian sense of the term
) persist. The international community is endeavoring to resolve a global-cost problem (i.e., a social-cost problem affecting the entire world) that is not yet, and may never be, fully understood. Importantly, climate change will not have uniform effects throughout the world. If global mean temperatures increase by 2.5ºC by 2150, the mean temperature at each location in the world will not necessarily rise by precisely 2.5ºC. Temperatures may rise more at some locations than others; in some places, mean temperatures could even fall. Moreover, climate change could create net benefits for some countries or regions.
 At the very least, some countries are expected to suffer more harm than others. 


The unequal expected distribution of costs and benefits from climate change creates different incentives for different countries, and there is every reason to expect that countries will behave and bargain strategically in accordance with their perceived interests. As was the case with the Kyoto Protocol, some countries may rationally prefer, and negotiate for, a weaker regime or no regime at all (at least for the time being), while others favor a stronger regime. Differential incentive structures and resulting strategic behavior could well impede effective and efficient climate change agreements.
 Thus, climate change presents a sizeable ‘collective action’ problem.
 Indeed, it may be the greatest collective action problem the international community has yet faced.
 


Simply put, a ‘collective action’ problem is one that cannot be solved by a single individual or member of a group, but requires the cooperation of others who often have disparate interests and incentives, raising the costs of transacting or negotiating a cooperative solution. The most notorious collective problems arise with respect to the provision of public goods, including clean air and water. The global climate is a global public good.


This paper describes and offers some recommendations for ameliorating the sizeable collective action problems that impede efforts to introduce effective and efficient mitigation and adaptation regimes under the UN Framework Convention on Climate Change (UNFCCC). Section I begins with a brief history of the UNFCCC and Kyoto Protocol, which highlights the collective action problems that (a) explain the Protocol’s obvious and disabling flaws and (b) continue to confront the international community as it attempts to improve upon the Protocol. Section II then offers some limited reason to hope that those collective action problems might be reduced, enough perhaps to allow more effective international action to stabilize the climate.


I. A Brief History of the UNFCCC and the Kyoto Protocol

A. The Model: The Vienna Convention and Montreal Protocol as Precursors to the UNFCCC and Kyoto Protocol

Any discussion of international efforts to deal with climate change must begin with the international community’s earlier successful effort to protect the stratospheric ozone layer from chlorofluorocarbons (CFCs) and other ozone depleting substances (ODSs), under the 1987 Montreal Protocol
 to the 1985 Vienna Convention for the Protection of the Ozone Layer.
 The history of the ozone accords established a model that framers of the UNFCCC and Kyoto Protocol deliberately emulated. The model itself was not created deliberately, however, but was the serendipitous outcome of a contentious process that began in the early 1970s when scientists first theorized that chlorine-based chemicals, if released into the stratosphere, could destroy the ozone layer, which protects the earth from dangerous levels of solar radiation.
 Theories of ozone-layer depletion, like those relating to climate change, were initially controversial. The science was complex and the chemical industry steadfastly denied that chlorine-based substances affected the ozone layer. 


It was not until the mid-1980s that an international research effort was launched to determine whether the theories of chemically-induced ozone depletion were valid. Coordinated by the US National Aeronautics and Space Administration (NASA), approximately 150 scientists from around the world spent a year preparing a report for the World Meteorological Organization and the United Nations Environment Program, which found that concentrations of CFCs in the upper-atmosphere had nearly doubled between 1975 and 1985. The report included scientific models indicating that high atmospheric concentrations of CFCs and other ODSs could deplete the stratospheric ozone layer, while increasing low-level ozone, which contributes to smog. But evidence of causation was still lacking. Specifically, there was no proof of actual depletion of the stratospheric ozone layer; nor was there evidence that increasing solar radiation was reaching the ground, e.g., skin cancer rates were not rising. Thus, at the time the Vienna Convention was negotiated, there was far less scientific consensus about whether ODS emissions depleted the stratospheric ozone layer than there is today about the whether anthropogenic GHG emissions contribute to climate change. Despite the scientific uncertainty, however, concern about the potential global effects of ozone depletion was sufficiently deep and widespread for the international community to reach agreement on the Vienna Framework Convention. 


1. The Vienna Convention

The 1985 Vienna Convention did not itself regulate ODSs because the parties simply could not agree on regulatory standards. They did not set out deliberately to create a mere ‘framework’ convention, to which regulatory standards could later be added, but it was the best they could do under the circumstances. Those circumstances, in essence, boiled down to a dispute between the United States, which wanted to rapidly phase out the use of CFCs and other ODSs, and dominant member states of the European Community (now the European Union), which preferred a merely ‘symbolic response.’
 The reason for the opposed positions of the US and EC was, as Richard Benedick has explained,
 essentially economic. For decades up until the 1970s, US chemical manufacturers dominated international markets for CFCs and other ODSs; but by the time of the Vienna Convention US production of ODSs was relatively unimportant for the national economy. By contrast, European production of CFCs was a far more significant component of national incomes. Rival chemical producers on either side of the Atlantic understood (evidently better than some of the Protocol’s negotiators) that the outcome of the negotiations would structure markets in a way that would advantage either US producers or European producers, but not both.
 


European chemical producers alleged that the US supported a rapid phase-out of CFCs only because the American chemical giant DuPont was preparing to market a non-ozone-depleting CFC substitute. The American negotiator Richard Benedick has denied those allegations,
 but they appear to have been well founded. Benedick himself notes that prior to the Montreal meetings DuPont publicly announced that it was ceasing production of CFCs and preparing to market a non-ozone-depleting CFC substitute within five years, subject to suitable market and regulatory conditions (hint, hint).
 When officials in the Reagan Administration subsequently attempted to weaken US support for strict ODS controls, ‘major industry representatives declined to support them.’
 Why? Because, as Peter Morrisette has written,
 the Montreal Protocol was ‘a useful mechanism for providing the necessary economic incentive to develop and market suitable alternatives,’ which DuPont was already preparing. From a public choice perspective, it was a plain enough case of ‘predation through regulation.’
 According to John Baert Wiener, ‘the United States manufacturers were farther ahead in the production of CFC substitutes than were their competitors, so a rapid CFC phase-out, although it would hurt them a bit, would hurt their rivals far more.’
 In short, the US chemical industry viewed regulation of CFCs as a device for reasserting its market dominance. In this case, however, DuPont’s self-interest coincided with the wider global interest – at least, it was consistent with a widespread and growing (but incomplete) consensus that ODS emissions had to be curtailed. Meanwhile, chemical companies in the countries that opposed ODS regulations–the UK, Germany and France–were engaged in counter-efforts at predation through anti-regulation., European chemical companies allegedly under-reported their CFC emissions in the hope of weakening political support for regulation.
 


Because the US-EC conflict prevented agreement on a fully-fledged regulatory system, the parties to the ozone negotiations had two options: do nothing while awaiting more scientific evidence that might resolve the dispute between the US and EC; or take some present action to facilitate future negotiations toward a regulatory regime for ODSs. More or less fortuitously they chose the later option. The Vienna Convention established a ‘framework’ for future negotiations by committing the parties to engage in further scientific research (Art. 3), cooperate on efforts to resolve scientific, technical, and legal issues (Art. 4), and participate in a ‘conference of the parties,’ which included regularly scheduled meetings (Art. 6). The Convention created a ‘secretariat’ to facilitate negotiations and oversee cooperative efforts (Art. 7). Most importantly, the framework convention established procedures for adopting binding protocols and amendments. Finally, the framework convention provided procedures by which the convention itself and future protocols would be voted upon, ratified, and implemented. In essence, the Vienna Framework Convention established a governance structure and decision-making process, which, it was hoped, would facilitate further negotiations toward a fully-fledged treaty to phase out use of harmful ODSs. 


2. A ‘Catalytic’ Event: A ‘Hole’ in the Ozone Layer 

At virtually the same time as international negotiators were completing work on the Vienna Convention, scientists in Britain were in the process of discovering a large and growing ‘hole’ in the ozone layer above Antarctica. That discovery did not necessarily validate scientific theories linking CFC emissions to ozone depletion. Scientists initially were hard pressed to explain how CFC emissions from North America and Europe might cause an ozone hole above Antarctic; several credible theories unrelated to anthropogenic emissions might have explained its appearance at that remote location. So, as negotiations leading to the Montreal Protocol were about to start, substantial scientific uncertainty remained. Nevertheless, at a political level the ozone hole over Antarctica undoubtedly played a catalytic role at the Montreal negotiations. 


3. The Montreal Protocol

In Montreal, the US position prevailed as the international community adopted a strict timetable for phasing out CFCs and other harmful ODSs. In part, this agreement grew out of legitimate international concern about the potentially severe harm that could result anywhere in the world from depletion of the ozone layer. But another important factor was political discord within the EC itself. While France, Germany and the UK sought a weakened treaty in the interests of their sizeable chemical industries, other EC member states that did not have significant economic interests in ODS production favored a stronger treaty. Consequently, the EC was unable to present a united front at the treaty negotiations. Indeed, as Richard Benedick has observed,
 a shift in the EC presidency during the course of the ozone negotiations seems to have made a substantial difference. Negotiations, which had stalled while the UK held the presidency during 1986, progressed rapidly once the presidency shifted to Belgium at the start of 1987.


As signed and ratified, the 1987 Montreal Protocol required the phasing out, over various time periods, of several ODSs. Importantly, the Protocol also required the parties to ban the export of ODSs to non-parties,
 and provided that the Protocol could be amended as necessary to ensure protection of the stratospheric ozone layer.
 Importantly, the Protocol created a special $400 million fund to compensate developing countries for their costs of compliance.
 At the time, those countries produced almost no ODSs and consumed little, but they expected to increase consumption of refrigerants and other ODSs as their economies developed. In effect, their acquiescence was purchased by ‘side payments’ from the Fund. The Protocol entered into force on 1 January 1989, after it was ratified by 11 parties representing at least two-thirds of global consumption of regulated ODSs. By May of 1989, 36 countries had ratified the Protocol.
 


The ultimate measure of success, of course, is not the agreement itself, or its ratification, but its actual effect on the global production and consumption of ODSs. On that measure, the Montreal Protocol has indeed been a success.
 According to the UN Secretary General,
 by 2004 global production and consumption of regulated ODSs had declined by more than 90 percent. The ozone hole above Antarctica is shrinking and is expected to disappear entirely by the middle of this century.
 According to one cost-benefit analysis, measures to protect the stratospheric ozone layer (including subsequent adjustments and amendments to the Montreal Protocol) were expected to provide global net benefits of more than €2 trillion through 2060.

No wonder, then, that the framers of the UNFCCC and Kyoto Protocol sought to emulate the ozone treaty process when the international community’s attention turned to climate change. 

B. Applying the Framework-Convention-and-Protocol Model to Climate Change

Climate change was always going to be a difficult and contentious issue for the international community to resolve. As with efforts to protect the ozone layer, climate change is a global issue, requiring the participation of virtually all countries. Also like the ozone problem, climate change has been subject to substantial scientific uncertainty and controversy, providing grounds for the US and other countries to argue that actions to reduce GHG emissions would be premature. No one expected the international community to resolve climate change issues quickly and easily in a single treaty based on a short course of negotiations. Thus, it made sense that international negotiators would rely on the model provided by the Vienna Convention and Montreal Protocol. However, the issue of climate change posed special problems for the framework-convention-and-protocol model, which should have tempered expectations for success.


1. More Parties with Important Interests at Stake


Among the special problems posed by climate change was the fact that many more parties would be directly affected by a treaty regulating GHG emissions. Developing countries had relatively little at stake in the ozone negotiations, especially after a compensation fund was established to offset their costs of compliance.
 Even if we set aside issues relating to compensation for climate change damage, developing countries are keenly interested in increasing energy production and consumption to facilitate economic growth. In theory, they could also be compensated to forego economic development and growth, but as a practical matter that is unthinkable; the level of required compensation would be enormous compared to the compensation required to purchase their acquiescence to the ozone accords. Because the problem of climate change implicates many more highly valued economic and political interests, climate change negotiations were always likely to be more tendentious than the ozone negotiations. 

2. Countervailing Considerations: Reducing GHG Emissions While Ensuring Adequate Energy Supplies for Growth and Development

It is not just the number of economic and political interests involved that sets climate change apart as an issue. Unlike the ozone case, the climate change problem also involves several countervailing concerns including energy security and basic issues of economic development. At bottom, the problem of climate change is not simply about reducing GHG emissions but about reducing GHG emissions while ensuring that (a) developing countries can continue developing and (b) developed countries will not be left without adequate supplies of energy to maintain high levels of production and consumption. An environmental moralist might argue that adequate supplies of energy are irrelevant when the health of the planet is at stake, but it would be unrealistic to expect the international community to ignore economic considerations in negotiating a climate change treaty. It is precisely because the climate change issue requires a balancing of competing interests–reducing GHG emissions while ensuring adequate supplies of energy–that it constitutes perhaps the most difficult collection action problem the international community has yet confronted. 


3. No Affordable and Reliable Substitutes (Yet) for Fossil Fuels

An even more significant difference between the ozone case and the climate change case is the lack of reliable and cost-effective substitutes in the pipeline (no pun intended) to replace fossil fuels, which make up the lion’s share of global GHG emissions. Earlier we saw that international markets were able to reduce ODS consumption by 90 percent within less than two decades at fairly low social cost because effective substitutes were readily available at reasonable prices and without the need for wholesale changes in infrastructure (for instance, non-ODS-based refrigerants worked in existing appliances). The same cannot be said, at least not for the near future, for replacing GHG emissions from fossil fuels. Currently feasible production levels of low-carbon energy substitutes could not possibly compensate for large-scale reductions in fossil fuel use. 


Lately, attention has focused on the potential of bio-fuels, such as ethanol, to replace fossil fuels, but that attention is largely misplaced. Corn-based ethanol, for example, is not a low-carbon substitute for gasoline because, given currently technologies, it takes more fossil fuels to create a gallon of ethanol than the ethanol generates. To be precise, ethanol from corn requires 29% more energy from fossil fuels to produce than the final product contains.
 ‘Ethanol contains about 76,000 British Thermal Units (BTUs) of energy per gallon, but producing that ethanol from corn takes about 98,000 BTUs. By comparison, a gallon of gasoline contains about 116,000 BTUs per gallon. But making that gallon of gas — from drilling the well, to transportation, through refining — requires around 22,000 BTUs.’
 Because corn-based ethanol requires so much more energy than gasoline to produce, it is also much more expensive to produce. In fact, ethanol would not be available in the market today without massive government subsidies. One recent study puts the total 2006 subsidy for ethanol production in the US at $5.1 to $6.7 billion.
 That comes to $1.05 to $1.38 per gallon of ethanol produced in 2006.
 


In Brazil, ethanol is produced from sugarcane, which is a far more energy-efficient source than corn. Sugarcane-based ethanol produces 8 times more energy than is required to produce it (a better output-to-input ratio even than gasoline). It is also much cheaper to produce than corn-based ethanol.
 The United States does not, however, import large quantities of sugarcane-based ethanol because the government has imposed high import tariffs which make Brazilian sugarcane-based ethanol more expensive than home-grown corn-based ethanol.
 This trade barrier indicates that ethanol policy in the US is driven not by a desire to reduce dependence on fossil-fuels but to subsidize farmers. Even if the trade barrier did not exist, surgarcane-based ethanol could not presently satisfy more than a small fraction of energy demand in the US (let alone global energy demand). According to the Sierra Club, an area the size of Wisconsin (about 41 million acres) would have to be planted with sugarcane just to replace 5% of US gasoline consumption.
 The prospects for replacing gasoline consumption with corn-based ethanol are even worse. ‘For corn ethanol to completely displace gasoline consumption in this country, we would need to appropriate all U.S. cropland, turn it completely over to corn-ethanol production, and then find 20 percent more land for cultivation on top of that.’


Even assuming counterfactually that alternative fuels could be produced in sufficient quantities to replace fossil fuels, the costs of production and consumption, including infrastructure changes, would in all likelihood greatly exceed the costs of producing and using coal, oil, and natural gas. The bottom line is that substitute technologies are currently far more expensive than fossil fuels and are likely to remain so for some time to come.
 Increasing fossil fuel taxes would help to close the gap and increase incentives for innovation, but in the absence of some unanticipated technological breakthrough it will likely be decades (at least) before the global economy can be weaned from fossil fuels without significantly reducing net social welfare, especially in developing countries, where energy demand is rising fastest.
 The International Energy Agency projects that fossil fuels will remain dominant sources of energy until at least 2030.

 
4. Lack of Significant Corporate Support 

Because of the lack of affordable and available fossil-fuel substitutes, no alignment of private and public interests appears to exist in climate change negotiations. This marks an important difference between the climate change case and the ozone case, in which powerful economic interests – notably DuPont – strongly supported the Montreal Protocol out of corporate self-interest, which in that case happened to align with environmental interests and, most would argue, the global public interest. In the climate change case, manufacturers of wind turbines, among other alternative energy industries, presumably would support strict GHG regulations, but they hardly bring the financial and political clout of a DuPont. 


A simple thought experiment illustrates the point. Suppose a well-heeled and politically well-connected corporation, such as General Electric, announced in 1997 that it was in the process of perfecting a proprietary,
 clean and affordable fossil-fuel alternative, which would be ready for the market by 2002, without the need for massive infrastructure changes. Consider the affect that announcement might have had on negotiations over the Kyoto Protocol. Would the US government have pushed for more or less stringent restrictions on GHG emissions? Subsequently, would President Bush have denounced the treaty in an effort to prevent its international ratification? At the very least, the existence of private commercial interests supporting international regulation of GHG emissions would have increased US government support for a strong Kyoto Protocol and reduced the likelihood of a subsequent withdrawal of that support. On the other hand, it is conceivable that US corporate interest in the Kyoto Protocol would have inclined other countries oppose the treaty, in order to protect the interests of their own petro-chemical industries.


5. Winners and Losers: The Distribution of Climate Change Costs

Finally, the fact that some countries are likely to suffer far more than others from climate change complicates negotiations. As we saw earlier, by the time the Montreal Protocol was signed, most parties were convinced that depletion of the ozone layer was truly a global problem, creating significant risks for all countries. The same cannot be said, even today, of climate change. The scientific basis of anthropogenic climate change is now well established, but substantial scientific uncertainty persists with respect to the effects of climate change, and those effects are not expected to be uniform throughout the world. Some countries are expected to suffer little or even benefit on net from moderate increases in global mean temperatures,
 creating a significant impediment to successful collective action.



C. The UNFCCC

In the UNFCCC, developed countries committed themselves to mitigating GHG emissions “with the aim of returning individually or jointly to their 1990 levels.”
 But the UNFCCC’s main objective, specified in Article 2, was to provide a framework for the adoption of legal instruments that would stabilize concentrations of GHGs in the atmosphere so as to ‘prevent’ dangerous anthropogenic interference with the climate system. Article 2 further calls for stabilization to occur ‘within a time frame sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food production is not threatened and to enable economic development to proceed in a sustainable manner.’ The rest of the Convention in essence obligates the parties to cooperate in further negotiations to accomplish the objectives set forth in Article 2. 


Article 3 begins with a general statement of principles, including in paragraph 3 that ‘precautionary measures’ should be taken ‘to anticipate, prevent or minimize the causes of climate change and mitigate its adverse effects.’ Paragraph 5 of Article 3 requires the parties to cooperate in building adaptive capacity of developing country parties, ‘enabling them better to address the problems of climate change.’ Most importantly, Article 3, paragraph 3 provides that scientific uncertainty should not be used as an excuse for postponing actions to deal with threats of ‘serious or irreversible damage.’


Building on the principles set out in Article 3, Article 4 of the UNFCCC imposes more specific ‘commitments’ on the parties, including: collecting and reporting annual inventories of GHG emissions; preparing national or regional GHG mitigation plans; cooperating in the development, diffusion and transfer of mitigation technologies; and preparing for adaptation, e.g., by adopting plans to control coastal flooding and protect agricultural lands from droughts and desertification. Like the Vienna Convention on Protection of the Ozone Layer, Article 4 of the UNFCCC requires cooperation in joint scientific research and sharing of research to improve understanding of climate change, its causes, effects, and response strategies. Paragraph 2 of Article 4 obligates developed countries to adopt actual GHG mitigation ‘plans’ to demonstrate that they are taking the lead in efforts to stabilize the climate. Although the UNFCCC imposed no substantive regulatory standards on those plans, the developed countries were obliged to make regular progress reports on their mitigation plans to the Conference of the Parties (COP). But those developing-country commitments are only binding if developed countries fulfill their own mitigation plan obligations. In addition, Article 4, paragraph 8 expressly commits the developed countries to assist developing countries to meet climate change adaptation requirements through funding and technology transfers.


The rest of the UNFCCC basically mimics the administrative provisions of the Vienna Convention, establishing a Secretariat to facilitate the exchange of scientific information and to schedule meetings of the COP, at which procedures could be adopted and, hopefully, agreements reached on substantive Protocols to the Framework Convention. In view of scientific uncertainties that surrounded the issue of climate change in the early 1990s, Article 9 of the UNFCCC established a ‘Subsidiary Body for Scientific and Technological Advice,’ to oversee the work of the IPCC, which was created in 1988 by the World Meteorological Organization.
 Article 14 established mechanisms for resolving disputes that might arise among the parties, and Articles 15 -18 provided procedures for amending the UNFCCC and adding binding Protocols. Finally, Article 23 provided that the UNFCCC would enter into force on the nineteenth day after ratification by the fiftieth party. That occurred on March 21, 1994.


Like the Vienna Convention on Protection of the Ozone Layer, the UNFCCC established only a skeleton of a regulatory regime for climate change. Like a building under construction, the framework was vitally important but the ultimate value of the climate change regime would depend on how it was finished. To date, the structure remains unfinished. 

D. The Kyoto Protocol

The Montreal Protocol was adopted only two years after the Vienna Convention on the Protection of the Ozone Layer. By contrast, it took the parties to the UNFCCC nearly three times as long to adopt the Kyoto Protocol, which on any measure was weaker than its ozone counterpart. This should not be surprising given the important differences, discussed earlier, between the two cases. The scientific uncertainties and collective action problems posed by the stratospheric ozone problem were minor compared with the climate change problem. 


At its signing, the Kyoto Protocol was hailed as a major achievement, and practically speaking it may have been the best treaty for which the international community could reasonably have hoped at that time. But, frankly, the mitigation goals it set were modest, even in light of contemporaneous understanding of the climate change problem. Those rather meager goals were to be achieved by elaborate, technically challenging, and administratively expensive mechanisms, which were adopted (at the behest of the United States, in the case of emissions trading, and Brazil, in the case of the Clean Development Mechanism) without a great deal of discussion of their relative merits, let alone a full-blown comparative institutional or cost-effectiveness analysis. Meanwhile, issues of adaptation, which were central to the UNFCCC, were not even on the table. In short, the Kyoto Protocol is a slap-dash agreement, reflecting (not surprisingly) the lowest-common denominator of party interests, the chief value of which was merely to prove that the parties were making progress, however meager, toward a fully-fledged international climate change regime.


The Kyoto Protocol establishes two classes of Parties. Annex I parties are developed countries; and Annex II parties are less developed countries (or LDCs). The main difference between the two classes is that only Annex I parties have legally binding limits on their GHG emissions. Annex II countries, which include two of the world’s four largest GHG emitters, China and India, can increase emissions at will. The countries themselves–not economic enterprises within them–are legally responsible for meeting the limits. After defining various terms of art in Article I, the Protocol sets forth substantive requirements and means of achieving them. Article 2 calls on the Annex I parties to, among other things, enhance energy efficiency, promote forests and other carbon ‘sinks,’ research new low- or zero-carbon energy technologies, reduce subsidies to GHG producers and emitters, and cooperate with other parties in meeting the Protocol’s objectives. Significantly, section 3 of Article 2 requires Annex I parties to minimize the ‘adverse effects’ of meeting Kyoto obligations, including effects on international trade that might have negative economic impacts for other countries. 




Article 3 commits Annex I parties not to exceed their assigned emissions limits, which in the aggregate are designed to reduce global emissions of GHGs by approximately 5% below 1990 levels with a 2012 deadline (the date on which the Kyoto Protocol expires). Because Annex I countries could not agree on a common emissions reduction goal, different countries negotiated various targets through hard bargaining. The United States agreed to reduce its emissions by 7% and Canada by 6%. The EU and its member countries agreed to reduce emissions by at least 8% below 1990 levels. EU member states acquiesced in this relatively ambitious target after the EU promised to create an ‘EU Bubble,’ which is specifically authorized under Article 4, to share emission reductions among member states. Within the bubble, some poorer member states such as Ireland and Portugal, are allowed to increase their emissions (despite the express limitations published in Annex B of the Kyoto Protocol), while other, wealthier member states commit to even greater emissions reductions.
 


The Kyoto Protocol authorized some Annex I countries to increase their GHG emissions, for instance Norway by 1%, Iceland by 10%, and Australia by 8%. Russia, the Ukraine, and New Zealand committed to zero increase in 1990 emissions levels. This was, in effect, a huge subsidy for Russia and the Ukraine, which experienced substantial reductions in GHG emissions during the 1990s, while their economies struggled to transition from socialism to free markets. In effect, the zero-increase emissions standard left those two countries with tons of excess emissions allowances, which they could sell, pursuant to the Kyoto Protocol’s emissions trading schemes (discussed below), to other countries in exchange for much-needed cash. The purchasing country, in exchange, would receive a higher emissions quota. But the trade would not reflect any actual reduction in emissions in any country. This has become known among climate change analysts as the problem of ‘hot air.’


All Annex I members were to ‘have made demonstrable progress’ toward achieving their mitigation targets by 2005. As for how the targets are to be met, Article 3 provides some flexibility. For example, sections 1, 10 and 11 of Article 3 expressly contemplate emissions trading between two or more Annex I countries. Section 3 of Article 3 expressly allows for offsetting emissions by the use of carbon sinks, including forests. On the other hand, section 7 requires that emissions from deforestation (that is, the destruction of carbon sinks) are to be included in calculating net emissions.


Article 4, along with Article 6, creates the ‘Joint Implementation’ (JI) program, which allows parties to fulfill their Article 3 commitments through joint programs and projects, beyond emissions trading, so long as such joint programs and projects lead to aggregate emissions reductions in accordance with Annex B. The Protocol secretariat must be notified of the terms of JI projects. 


Article 5 is the first provision in the Kyoto Protocol to focus at all on issues of implementation and compliance. It requires that all Annex I parties have in place national systems for ‘estimation’ of anthropogenic GHG emissions prior to 2008. Guidelines for estimating national emissions were to be established in accordance with IPCC practice, but the precise methodologies were left to be determined at a subsequent meeting of the COP.


Article 6 fleshes out the emissions trading program authorized in Article 3 and the JI program authorized in Article 4. However, Article 6 does not add much substance. It simply specifies that ‘further elaborate guidelines for the implementation’ of emissions trading between Annex I parties, ‘including for verification and reporting,’ should be established by the COP ‘as soon as practicable.’ In this article, as in Article 5, the parties to the Kyoto Protocol postponed the most difficult, but also arguably the most important, issues of compliance monitoring and enforcement. However, Article 7 takes some steps toward a compliance regime by requiring the parties to communicate annual emissions inventories to the COP, which under Article 8 was to establish expert review teams to evaluate the information. This was at least a small step toward rendering the Kyoto Protocol enforceable. However, as with the guidelines for implementing the mandates of Articles 5 and 6, the evaluative criteria to be used by the expert review teams were left for subsequent determination by the COP. 


The first quasi-substantive provision of the Kyoto Protocol that applies to both Annex I and Annex II countries is Article 10.
 That article recognizes the ‘common but differentiated responsibilities’ of the Annex I and II parties, and calls on all parties to take reasonable and cost-effective steps, consistent with those responsibilities, to reduce GHG emissions. Significantly, Article 10 is the only provision of the Kyoto Protocol that even mentions the issue of adaptation, calling on all parties to ‘[f]ormulate, implement, publish and regularly update national and, where appropriate, regional programmes containing measures ... to facilitate adequate adaptation to climate change.’ Section (c) of Article 10 calls for cooperation in the development and diffusion, including to developing countries, of ‘environmentally sound technologies.’ Other sections call for broader cooperation in scientific and technical research, as well as education and training programs. In recognition of the financial problems LDCs might have in fulfilling the various mandates of Article 10, Article 11 requires developed countries to provide them with financial assistance. 


Article 12, which Brazil promoted, creates the so-called ‘Clean Development Mechanism’ (CDM), which in essence is an extension of Kyoto’s emissions trading program to Annex II parties (developing countries without binding emissions reduction targets). The CDM permits Annex I parties to engage in activities in Annex II countries so as to meet their emission reduction obligations under Annex B. To qualify, the projects have to yield ‘[r]eal, measurable, and long-term benefits related to the mitigation of climate change,’ and any resulting emissions reductions must be certified. Article 12 expressly authorizes CDM projects to prevent emissions increases that would have occurred in the absence of those projects. The drafters did not, however, explain how such counterfactual emissions might be measured and certified.


Missing from all the substantive provisions of the Kyoto Protocol are provisions for compliance monitoring and enforcement. The failure of the parties to agree about monitoring and enforcement issues is most evident in Articles 17 and 18. The former reiterates Article 3's authorization of emissions trading between Annex I parties, but does not specify any mechanisms for verifying trades or keeping track of changeable emissions quotas. Instead, it merely specifies that the COP ‘shall define the relevant principles, modalities, rules and guidelines, in particular for verification, reporting and accountability for emissions trading.’ Likewise, Article 18 merely provides that the COP will ‘at its first session’ take up the issues of noncompliance and enforcement.


The remaining provisions of the Kyoto Protocol are administrative housekeeping measures, concerning meetings of the COP (Art. 13), equal voting rights of the parties (Art. 22), the use of the UNFCCC Secretariat to organize meetings and take care of other administrative details (Art. 14). Articles 9, 20, and 21 together provide a mechanism for amending or replacing the Protocol.
  Finally, Article 25 provides that the Kyoto Protocol would enter into force 90 days after ratification by the 55th party, but only if the ratifying parties together accounted for 55% of global emissions in 1990. These conditions were met when Russia became the 55th party to ratify the Kyoto Protocol in November 2004.
 



E. Post-Kyoto Negotiations

The COP has been meeting annually since the Kyoto Protocol was signed. Those meetings have made only modest progress towards filling in the Protocol’s gaps. For instance, at the first post-Kyoto meeting was held at Buenos Aires in 1998, the parties adopted a ‘vague resolution’ covering several issues under the UNFCCC and Kyoto Protocol, including financial assistance, technology transfers to developing countries, and the JI mechanism.
 In April 1999, the COP met in Bonn, Germany for what was labeled a ‘Technical Workshop on Mechanisms.’ 

The goal was to provide a forum in which the parties could openly discuss difficult and contentious issues under the Kyoto Protocol, such as the setting of emissions baselines and verification and reporting of emissions reductions, emissions trades, and CDM projects,
 without any pressure to immediately adopt binding annexes or amendments to the Protocol. Relieved of that pressure, the parties were able to more forthrightly address issues of implementation, monitoring and enforcement. For example, they discussed alternative mechanisms for validating CDM projects, including comparative administrative costs, and how JI projects required some form of external verification, even though the Kyoto Protocol itself did not provide for it.
 ‘While no formal conclusions resulted from the Workshop, many participants praised it as ‘a step forward in the development of the Kyoto Protocol.”
 It was, perhaps, a small step forward, but more than two years after the Protocol was signed, virtually all of its original gaps remained unfilled.


The informal discussions in Bonn in 1999 were expected to lead to more concrete actions and finally did at the COP meeting in Marrakech in 2001. Prior to that meeting, the United States withdrew from the Kyoto Protocol in a way that antagonized many US allies and, ironically, may have improved the likelihood that the Protocol would take effect.
 If the Bush Administration calculated that US repudiation would ‘kill’ the Kyoto Protocol, it was sorely mistaken. The withdrawal of the world’s leading emitter of GHGs apparently caused the COP to work harder at Marrakech to reach agreement on contentious issues in order to ease the way for ratification by the remaining parties.
 To be sure, Kyoto became an even weaker treaty, as the COP was forced to make additional concessions to large emitters, including Russia and Japan, to gain their support, which became absolutely critical following the US government’s repudiation of the Protocol.
 Russia, in particular, held out for massive increases in its allocation,
 exacerbating the problem of ‘hot air,’ which remains one of the Kyoto Protocol’s most troublesome defects.
 However, such concessions might well have been necessary even if the US had remained a party because the US Senate was never likely to ratify the Protocol.
 So, Japanese and Russian ratification still would have been crucial for the Protocol to take effect, under the terms of Article 25. If, however, the US had been at the negotiating table in Marrakech (instead of observing from the back of the room),
 it might have exerted its influence to obstruct the concessions that paved the way for ratification. Ironically, the Kyoto Protocol might not be in effect today, had the US not repudiated it. That, of course, is speculative. What is not speculative is that US played no role in the Marrakech negotiations, and President Bush’s condemnation of the Kyoto Protocol did not have the desired nullifying effect. 


Several provisions of the ‘Marrakech Accords’
 added content to the Kyoto Protocol’s mitigation policies.
 Most important among them were the eligibility requirements for participation in the Kyoto Protocol’s various ‘flexibility mechanisms,’ including JI and CDM, and the creation of an incipient compliance regime.  In order to participate in the flexibility mechanisms, Annex I parties must have in place: an emissions inventory to use as a baseline for determining compliance with emissions limitations; a national system for estimating emissions and reductions in emissions; and a national registry for keeping track of trades and quotas. 


The COP also addressed the issue of carbon sinks (‘land use, land use change, and forestry’) at Marrakech. Annex I countries were allocated a specific number of tons of ‘carbon uptake’ that could count towards their Kyoto targets. However, the parties at Marrakech limited the use of carbon sinks in the CDM program to afforestation and reforestation projects. Unfortunately, the parties could not agree on several of the most difficult questions relating to carbon sinks, including the establishment of baselines (i.e., what the emissions profile would be in the absence of the project), definitions of what counts as ‘afforestation’ or ‘reforestation,’ problems of impermanence (reforested areas can, of course, be re-cut) and leakage (even an uncut forest will eventually decay and emit carbon dioxide).


The Kyoto Protocol’s most serious gap was in the area of compliance and enforcement. The COP at Marrakech began to fill that gap. It established a ‘Compliance Committee’ of 20 members, which was to meet twice a year to develop compliance and enforcement policies which, hopefully, could gain the assent of all the parties. Two sub-groups of the Committee, the ‘Facilitative Branch’ and the ‘Enforcement Branch,’ were charged with, respectively, promoting compliance and detecting and punishing noncompliance. The COP established a fairly detailed set of enforcement procedures, including an appeals process; and, most importantly, it introduced substantial penalties for noncompliance. If a party’s emissions exceed the specified amount during the compliance period, that party’s emissions allowance is reduced by 30 percent for the subsequent compliance period. In addition, the party is required to develop and submit a ‘compliance plan’ to the ‘Enforcement Branch,’ and is ineligible to participate in emissions trading until it comes into compliance. The effectiveness of these penalties remains questionable, however, in light of the fact that any party can withdraw from the Kyoto Protocol at any time, without penalty, and then start emitting however much GHG they like.


To facilitate the compliance regime, the Marrakech Accords required, but did not define ‘adequate monitoring.’ As noted above, Annex I parties are only allowed to participate in emissions trading if they have a sound national emissions inventory, but the Protocol does not establish clear standards for assessing whether a party’s inventory is or is not accurate. However, if it is somehow determined that a party’s emissions inventory is not accurate, the inventory must be adjusted. Moreover, the Marrakech Accords create an elaborate–some might say Byzantine–international bureaucracy and accounting system for all the ‘flexibility mechanisms,’ including a ‘transaction log’ to record all transfers of emissions credits, ‘executive boards’ to certify CDM transactions, ‘accreditation teams’ which advise ‘accreditation panels’ on the bona fides of private entities (‘designated operational entities’) seeking to participate in CDM projects, and ‘designated national authorities’ (DNAs) to approve CDM projects.


Since the 2001 Marrakesh Accords, the COP has focused on implementation of the Kyoto Protocol, while negotiating to extend the Protocol beyond its initial 2012 deadline. At its first post-ratification meeting in Montreal in 2005, the COP adopted an ‘action plan’ for increasing the stringency of the Protocol’s mitigation regime while extending its life. Meanwhile, Kyoto’s 5-year compliance period begins in 2008, and parties have been preparing to meet their commitments. Some emissions trades, including several projects under the CDM, have been registered. For example, in 2007 Evolution Markets, Inc. brokered a CDM transaction between the Government of Luxembourg and Biothermica Energy, a Canadian company that operates a land-fill gas-to-energy project in El Salvador. Biothermica agreed to sell 325,000 ‘certified emissions reductions’ to the Government of Luxembourg between 2006 and 2012, which will offset GHG emissions in Luxembourg.
 The European Union has put into effect its own internal trading program, which promises GHG emissions reductions in excess of its Kyoto obligations.
 So far, however, neither Kyoto nor any domestic GHG reduction policy has accomplished much. In fact, carbon dioxide emissions increased by 19 percent between 1990 (Kyoto’s base year) through 2003.
 The contrast with the success of the Montreal Protocol is stark. As Scott Barrett explains, ‘[f]rom 1985 to 1990–a period of 14 years–international cooperation to protect the ozone layer achieved almost as much as was technically possible. From 1992 to 2006–another period of 14 years–international efforts to limit global climate change achieved approximately nothing.’


II. Resolving Collective Action Problems in Climate Negotiations
A. The Problem: How to Get Nearly 200 Countries to Agree to a More Effective Climate Treaty? 


Arguments about the merits of various approaches to GHG mitigation and climate-change adaptation are more or less moot if the international community is unable to agree on a new protocol to replace Kyoto, when it expires in 2012.
 I am not so pessimistic as to assume that no new agreement will be reached (alternatively, Kyoto could be extended and, perhaps, expanded); rather, my concern is with reaching an agreement that improves substantially upon the flawed Kyoto Protocol. This concern has less to do with the state of climate science than the strategic politics of climate change. It is incumbent on anyone who advocates a substantive and effective international climate change accord to confront the collective action problems that inevitably will arise–indeed, they have arisen already.


As noted earlier, climate change is likely to create winners (at least relatively speaking, and perhaps nominally) as well as losers among nations.
 Those who expect to ‘win’ obviously have different incentives in climate change negotiations from those who expect to ‘lose.’ This is not the place for an extensive introduction to game theory or the myriad ways that theory might be applied in the context of climate change negotiations.
 One does not need a formal game theoretic model, however, to recognize the problem.
 It is, however, important to recognize that the extent of the collective action problem does not depend solely on the number of players, although most analysts would predict higher transaction costs for reaching agreement among a larger number of players. That may well be the case in climate change negotiations, but it arguably was not the case in negotiations over the ozone accords. Had the US and UK had been the only two participants in those negotiations, a favorable outcome could have been less likely because the divergent interests of the two players might have canceled each other out. Arguably, the successful ozone negotiations were facilitated by the participation of many other countries (that is, players) with less at stake, including other member states of the EU, which joined the US position, rendering the UK’s position untenable, and forcing a political accommodation. As already noted, however, in the climate change negotiations, many more countries have a significant stake in the outcome, and there are countervailing considerations that did not exist in the case of the ozone negotiations.


Anytime some members of the international community expect to win while others lose, negotiating treaties that would distribute gains and losses while balancing conflicting imperatives, such as climate stability and energy security, will be problematic because of the lack of any obvious equilibrium solution or focal point toward which all parties are likely to gravitate. In such cases, the result of negotiations will be, at best, agreement around a lowest common denominator, e.g., something like the Kyoto Protocol.


The key to gaining agreement on a substantial and effective international climate change agreement is to better align the currently disparate incentive structures of the players. Recently, Cass Sunstein has recommended one way of doing this: if the international community wants the cooperation of countries, like Russia, that expect (rightly or wrongly) to benefit from moderate and gradual climate change as well as countries, like the US and China, that do not expect to suffer much harm from climate change, then the international community should pay those countries to play.
 In fact, the international community has already “paid” both Russia and China. As we saw earlier, the parties to the Kyoto Protocol bought Russia’s participation with a generous emissions quota that virtually ensures that Russia will gain financially from its participation. China’s participation, meanwhile, was bought by the decision not to impose mandatory emissions reduction requirements on developing countries, including China, plus various provisions of the Kyoto Protocol that require developed country assistance to developing countries, including China. The United States did not receive any subsidy to gain its allegiance to the treaty, which was not otherwise in its perceived economic self-interest; so, not surprisingly, it withdrew from the Kyoto Protocol. While positive political-economic theory might well suggest that the Kyoto Parties should ‘buy’ US participation, there would understandably be deep-seated reluctance among other Kyoto parties to do so on ethical grounds, given America’s dual status as the richest country on earth and the country that has contributed most to the problem of anthropogenic climate change. Moreover, if the US received in-kind or financial subsidies, incentives would be created for other countries, especially larger emitters that do not expect to suffer high costs from climate change, to hold-out for their own side-payments. Having the main beneficiaries of climate stabilization, mainly poor countries, subsidize the participation of richer countries that likely to suffer less harm from climate change does not seem either just or a likely solution to the collection action problem posed by climate change. 


There are, however, a few other possible strategies for better aligning incentives to achieve collective action. They are addressed in the next two subsections. 

B.  Potential Climate Catastrophes as a Focal Point for Negotiations

1. The Utility of ‘Catalytic Events’ (and the Problem of Waiting for Them To Occur) 


Environmentalists have long understood the political value of environmental catastrophes. In the US, a ‘killer fog’ in Donora, Pennsylvania in 1948 spurred public support for federal and parliamentary intervention in what was previously the state and local domain of air pollution control.
 Oil spills off the coast of Santa Barbara, California and fires on the Cuyahoga River in Ohio, both in 1969, had a similar impact on the federalization of water pollution control.
 The publication in 1962 of Rachel Carson’s Silent Spring
– the classic (if flawed) account of the effects of pesticides on songbird populations and aquatic ecosystems–served as a catalyst for public demand to regulate chemicals and protect endangered species. Since Congress enacted the Endangered Species Act in 1973,
 political support for the Act has been sustained in part by advertising campaigns from environmental groups that focus not on obscure plant species like the Dwarf Lake Iris (found in Wisconsin, Michigan, and Ontario, Canada) or ugly insect species like California’s Delta Green Ground Beetle, though such species are fairly representative of the current Endangered Species List. Rather, environmental campaigns focus on so-called ‘charismatic mega-fauna’–large and impressive animals like grizzly bears and eagles–that capture the public’s sympathy.
 At the international level, we saw in Section I that negotiations on the Montreal Protocol were facilitated by the discovery of the ozone ‘hole’ above Antarctica.
 


Climate change has been a difficult issue for individuals to grasp in large part because its effects are mostly in the future and difficult to pin down with any precision. Was anthropogenic climate change responsible or not for Hurricane Katrina or the December 2004 tsunami in the Pacific? Contrary to widespread public opinion, neither of these events can be attributed to climate change.
 In fact, no specific weather or geological events (to date) can be attributed with a high degree of confidence to rising global mean temperatures, although the rising rate at which polar sea ice is melting may prove to be an exception.
 


In addition to the absence of available effects that are incontrovertibly caused by climate change, many individuals also have a difficult time comprehending why it should matter to them that global mean temperatures are expected to rise by perhaps a few degrees over the next 100 to 200 years. Spending public funds today solely to protect future generations is a difficult argument to sell, especially when most economists assure us that those future generations, on every continent, will be materially better off than current generations. However, low-probability, high-magnitude climate change ‘catastrophes’ could reduce the rate of growth in consumption or even result in negative growth rates.
 


Already, climate change seems to be having some effects that might serve as catalysts for near-term action. Recently, for example, the media have been reporting on the plight of polar bears – an example of ‘charismatic mega-fauna’ if ever there was one – which are threatened with possible extinction as their habitat literally melts away.
 According to the National Snow and Ice Data Center at the University of Colorado, ‘if current rates of decline in sea ice continue, the summertime Arctic could be completely ice-free well before the end of this century.’
 By 2050, two-thirds of the global polar bear population “would” (not could) be lost.
 The possible extinction of polar bears from large segments of their natural range is certainly a prospect that could catalyze popular support for stronger action to stabilize the global climate. The problem, however, is that catalytic events usually occur before the public demands action to deal with the underlying problem. As we saw earlier, the Montreal Protocol was signed only after the discovery of the ominous ozone hole over Antarctica. It remains to be seen whether observations of more rapid melting of polar sea ice (which has happened in cycles in the past), along with the mere prospect of potentially dramatic consequences for polar bear populations, can focus popular opinion and lead to stronger international action to reduce GHG emissions.


2. Focusing Due Attention on Potential Climate Catastrophes (Without ‘Doomsaying’)

Environmentalists are prone to overplaying the catastrophe card, making dire predictions of doom and gloom that cannot withstand analytical scrutiny or the test of history. Among the most infamous of ‘doomsayers’ is Paul Ehrlich, an ecologist from Stanford University, who has variously predicted the starvation of hundreds of millions of people in the 1970s and 1980s because of over-population,
 a decline in the US life expectancy to 42 years by 1999 because of pesticide poisoning,
 and ‘food riots’ in the US, which might lead the President to dissolve Congress.
 Ehrlich is best known for his bet with the economist Julian Simon that the prices of five commodities hand-picked by Ehrlich – copper, chrome, nickel, tin, and tungsten – would rise between 1980 and 1990. In fact, the prices of all five commodities dropped and Simon won the bet.
 Ehrlich’s persistent mistake has been to underestimate the combination of scarcity pricing, intellectual property rights, and hard budget constraints in free markets, which together create continual incentives to improve dynamic efficiency in production, including of food. 


When environmental ‘doomsayers’ like Ehrlich make wild and theoretically implausible predictions of doom and gloom, they do substantially more harm than good for the causes they advocate.
 To be fair, wildly over-optimistic predictions about the end of scarcity – ‘cornucopian’ predictions – have been almost equally common. For example, John von Neumann – arguably one of the most intelligent humans ever to have lived – suggested in 1955 that, thanks to nuclear power, in ‘a few decades hence energy may be free – just like the unmetered air – with coal and oil used mainly as raw materials for organic chemical synthesis, to which, as experience has shown, their properties are best suited.’ Moreover, as some prominent politicians are found of saying about terrorists,
 the environmental doomsayers ‘only have to be right once.’
 


The problem of climate change certainly has its share of ‘doomsayers,’ including some who would willingly accept (and impose on others) huge social costs in order to avoid even a marginal human impact on ‘natural’ climatic conditions.
 But there is a line to be drawn between ‘doomsaying’ and due attention to admittedly improbable climate change catastrophes. This is not the place for an extensive discussion of where to draw that line. But as a first approximation, we might distinguish between ‘doomsaying’ and the legitimate consideration of potential catastrophes in policy analysis according to whether the predictions (1) are based on the best scientific and social-scientific information available and (2) honestly portray relevant probabilities, magnitudes of harm, and unresolved uncertainties. On these measures, Al Gore’s film and book, An Inconvenient Truth, arguably constitutes ‘doomsaying’ because it focuses so heavily on worst-case scenarios, without clearly explaining their relative improbabilities – that is, the extent to which they deviate from mean expected damages from climate change, given the best available science underlying the IPCC’s assessment reports. On the other hand, the popular success of the Gore book and film, culminating in several awards including the 2007 Nobel Peace Prize, suggest that ‘doomsaying’ can sometimes be an effective, if risky, strategy – some might call it propoganda – for moving policy.
  


Some prominent economists, including Sir Nicholas Stern and Martin Weitzman – neither of whom could plausibly be labeled a ‘doomsayer’ – believe that most economic analyses of climate change substantially underestimate the potential for climate ‘catastrophes’ that could adversely effect social welfare in the future.
 Attacking the problem in different ways – Stern by adjusting the discount rate,
 Weitzman by improving the way integrated assessment models treat the ‘fat tails’ of probability density functions
 – both economists reach a similar conclusion: analysts should not ignore low-probability, high-magnitude climate events, but should incorporate them into their models. Likewise, policy makers should not ignore potential climate catastrophes but should adjust their policies to insure against extreme climate events, e.g., by taking cost-effective steps to minimize the expected harm of risks for which probabilities are known and by intensive research efforts to reduce overall uncertainty.
 As Weitzman points out, reasonably risk averse individuals typically respond to even low-probability risks of financial doom or death by investing some amount of resources in further information, prevention, and/or insurance.
 


The improved treatment of potential climate change catastrophes in economic analyses creates a political opportunity for reducing the obstacles to collective action on climate change by better aligning the incentives of the parties. While climate change is generally expected to create winners and losers, the prospect of low-probability, high-magnitude climate events levels the playing field to some extent. Should such a catastrophe occur, it might affect any or every country in the world. The combination of uncertainty about the precise location and the scale of extreme events should create some incentive for all countries to agree on action to minimize the uncertainties, probabilities, and magnitudes of harm resulting from such events. At the very least, it should raise the lowest common denominator in climate change negotiations.

C. Accounting for the Indirect or Secondary Costs of Climate Change

Even if policy makers unwisely ignored potential climate change catastrophes, the notion that climate change will create winners and losers could prove mistaken or at least exaggerated once the secondary or indirect effects/costs of climate change are considered. For example, changes in environmental conditions, including of course the climate, have always driven human and animal migration patterns.
 If, for example, climate change causes sea levels to rise enough to inundate low-lying coastal areas and flood plains, the displaced human and animal residents of those areas will seek new homes on higher ground, where existing residents might not greet them with open arms, especially if political or ethnic boundaries are crossed.
 In regions hardest hit by climate change, individuals and groups who are materially affected may become politically disaffected. In the absence of sufficient humanitarian assistance and economic opportunities, they could turn increasingly to crime, violence, and insurrection. 



These are issues that policy makers have only recently begun considering. In 2007 the military advisory board of the CNA Corporation
 issued a report on threats to US national security posed by climate change.
 Among its findings, the board noted that ‘[c]limate change acts as a threat multiplier for instability in some of the most volatile regions of the world, and it presents significant national security challenges for the United States. Projected climate change will seriously exacerbate already marginal living standards in many Asian, African, and Middle Eastern nations, causing widespread political instability and the likelihood of failed states.’
 Moreover, ‘climate change will add to tensions even in stable regions of the world. The U.S. and Europe may experience mounting pressure to accept large numbers of immigrant and refugee populations as drought increases and food production declines in Latin America and Africa.’
 For these reasons, the report recommends that ‘[t]he US should commit to a stronger national and international role to help stabilize climate change at levels that will avoid significant disruption to global security and stability.’
 In addition, the US should enter into ‘global partnerships that help less developed nations build the capacity and resiliency to better manage climate impacts.’
 These recommendations are all based on the expected indirect effects on the US of climate change impacts in other countries. By focusing due attention on such indirect effects, the report reinforces the notion that even countries that are relatively immune to direct climate change impacts should have a significant incentive to promote effective GHG mitigation and climate change adaptation regimes.





Conclusion

It is easy to poke holes in the Kyoto Protocol (it is full of holes already), and not much harder to offer recommendations on how it might be improved or even optimized. But even the best policy recommendations in the world are useless if they cannot be enacted, implemented, and enforced. The true challenge in climate change negotiations is to offer policy recommendations that avoid or minimize climate change impacts while aligning the interests of the international community sufficiently to gain unanimous approval and minimize incentives for noncompliance. Policy recommendations that do not attend to the collective action problems confronting climate change negotiators are, like Kyoto’s allocation of emissions allowances to Russia, simply ‘hot air.’ 


This article has offered two recommendations, not for climate-change policy per se but for a negotiating strategy that might lead to better policies: the UNFCCC’s Conference of the Parties and domestic policy-makers should focus due attention on (1) small-probability, high magnitude climate events and (2) the secondary and indirect consequences of climate change. 

Such a strategy would better align the interests of the parties and ameliorate the sizeable collective action problems that resulted in a weak Kyoto Protocol. With their interests better aligned, the parties should be able to negotiate a substantially stronger and more effective international climate change treaty. 


Climate change remains, however, an extraordinarily difficult problem, which will not be quickly or easily resolved. In particular, the combined problem of ensuring adequate energy supplies for both developed and developing countries, while mitigating GHG gas emissions will require difficult and contentious trade-offs. Only unrealistic policy theorists believe in institutional panaceas that will lead to ‘optimal’ outcomes. Perhaps some technological miracle will occur in the next two or three decades that would allow the global community to rapidly and cost-effectively switch from fossil fuels. But it would be foolish indeed for the international community to rely on a miracle. The best for which we can reasonably hope, given the collective action problems associated with climate change, are incremental but valuable improvements to existing institutions.
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