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Foreword

The analysis presented in this book aims to support countries in developing and implementing an ambitious, cost-effective, equitable, and comprehensive approach to global climate change mitigation. It is part of a broader and long-standing programme of work that aims to assist countries in their efforts to build sustainable economies.




At the 15th Conference of Parties to the UN Framework Convention on Climate Change (COP15) in Copenhagen in December 2009, governments will need to demonstrate the political will and ambition required to collectively tackle the challenge of climate change. Only a few months before COP15, many challenges still remain before a successful agreement can be reached. At the July 2009 G8 l’Aquila Summit, leaders of all major emitting countries reiterated the importance of keeping the increase in average global temperature below 2°C. This means a maximum concentration of greenhouse gas emissions in the atmosphere of around 450 parts per million CO2 equivalent. Leaders also suggested that developed countries should lead the way by reducing their emissions by 80% by 2050.




But there remains considerable uncertainty on the resolution of other key issues that will be critical for reaching a successful agreement in Copenhagen. These include: identification of the mid-term emission reductions needed by individual developed countries to move towards these long-term goals, the actions that large developing economies might take, and how finance and technology can be scaled-up to support emission reductions and adaptation to climate change, in particular in developing countries.




Critical to achieving the 2°C target will be an ambitious and comprehensive agreement, including the participation of as many countries and sectors as possible. Broad participation is also critical for ensuring that the target is met at the least possible economic cost. This book presents the range of policy instruments that can be used to reduce emissions, and how they can best be combined in policy mixes that are both environmentally and cost effective. An understanding of the various policy instruments in the mix – including the removal of subsidies, cap-and-trade schemes, carbon taxes, support to R&D, standards and regulations – is essential for each country to gauge, in an international context, the emission reduction commitments they can take on and how to best translate these commitments into action. The analysis presented in this book, for example, shows that removal of energy subsidies can help to both reduce emissions and increase economic efficiency. This type of low-cost or even net-benefit mitigation action could constitute an important contribution to achieving global climate goals.




Globally, the most cost-effective approach to tackling climate change is to put a price on greenhouse gas emissions, that is, to make polluters pay, across all sectors, emission sources and countries. This would provide crucial incentives to the private sector for moving towards a low carbon society. This book shows how a global carbon price can be built up gradually, from the existing piecemeal and scattered approaches. It also shows how governments can encourage climate-friendly economic growth. This includes expanding the use of cap-and-trade schemes to reduce emissions and linking them together; complementing these with taxes and other policy instruments, including support for R&D, regulations and standards; scaling-up and reforming the use of the Clean Development Mechanism (CDM); and possibly introducing sectoral approaches and incentives to reduce emissions from the forestry sector in developing countries.




It is important to start now to build such a global carbon market. In the near- to medium-term developed countries will need to take on ambitious targets if we are to stay within a 2°C temperature increase limit. This book examines the emissions reductions and the costs associated with the mid-term targets already declared or suggested by a number of developed countries, providing some of the information that can help countries compare their proposed efforts with those of others as well as an estimate of the impact of these efforts. Overall, while many of the mid-term targets declared thus far look ambitious, our analysis suggests that the combined developed country targets would lead to only about a 8 to 14% reduction in their emissions by 2020 compared with 1990. This is significantly less stringent than the 25 to 40% reduction in developed country emissions, which is suggested by the IPCC as the pathway consistent with a 450 parts per million CO2 equivalent concentration level. These targets will need to be scaled up significantly if we are to stay within the 2°C limit.




Finally, while broad participation is essential, reaching a successful international agreement will also require scaled-up and sustainable financing and technology support for developing countries, including both public support and private financing such as through the carbon market. Some decoupling of mitigation action from its cost will be needed, to ensure a fair sharing of the burden of action while respecting the principle of common but differentiated responsibility and the respective capabilities of countries. The analysis presented here looks critically at the incentives for different countries to participate in a global approach to climate change, and at how financing and technology can help to support action in developing countries.




The challenge of tackling climate change can seem even greater now, as countries around the world struggle to recover from recession and rebuild their economies and financial sectors. But the economic crisis is no excuse to delay action on climate change. Such delay would only increase the global costs to be faced in the future for mitigating climate change. Instead, ambitious policies to move toward a low-carbon economy should be an essential element in the strategy to recover from the crisis. At the recent Meeting of the OECD Council at Ministerial Level in June 2009, Ministers from thirty-four countries requested the OECD to develop a Green Growth Strategy. Our efforts in this policy area will be intensified in the coming years and will aim to support countries to achieve economic recovery and environmentally and socially sustainable economic growth.




By applying economic analysis to environmental policies and instruments, by looking at ways to spur eco-innovation and by addressing other aspects of the green economy such as financing, taxation, governance and skills development, the OECD can continue to show the way to make a cleaner, low carbon world compatible with economic growth. By doing so, it can also help countries identify the policy choices that are needed to build a solid economic foundation for the post-2012 international climate agreement.
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Executive Summary


The climate challenge: business as usual is not an option

The global climate is changing, and the release of greenhouse gases (GHGs) from human activity has contributed to global warming. While there is significant uncertainty about the costs of inaction, it is generally agreed that failing to tackle climate change will have significant implications for the world economy, especially in developing countries, where reduced agricultural yields, sea level rise, extreme weather events and the greater prevalence of some infectious diseases are likely to be particularly disruptive (OECD, 2008a). Furthermore, there are significant risks of unpredictable, potentially large and irreversible, damage worldwide. The exact economic and welfare costs of policy inaction could equate to as much as a permanent 14.4% loss in average world consumption per capita (Stern, 2007), when both market and non-market impacts are included.




To understand how to best tackle these challenges, Chapter 1 provides a picture of what emissions and temperatures would be like over the next half century in the absence of new policy action. This is referred to as the business-as-usual (BAU) baseline.1 This is not meant to be a realistic course of events, but provides a basis against which the economic implications of climate change mitigation efforts can be assessed. Under this business-as-usual scenario, world GHG emissions, which have roughly doubled since the early 1970s, would nearly double again between 2008 and 2050. As a result, atmospheric concentrations of CO2 and GHGs more broadly would increase to about 525 parts per million (ppm) and 650 ppm CO2 equivalent (CO2eq) in 2050, respectively, and continue to rise thereafter. This could cause mean global temperatures to be about 2°C higher than they were in pre-industrial times2 in 2050, about 4-6°C higher by 2100, and higher still beyond that.




The current economic crisis provides no room for complacency. Although it is expected to result in a non-negligible reduction in global emissions, the impact is likely to be temporary, with the upward trend resuming as the economic recovery gets underway. The crisis is not a reason to delay action on climate change; delaying mitigation action would mean that larger cuts would be needed later to achieve the same target, and would ultimately be more expensive than taking a more gradual approach. Instead, if well-designed climate mitigation policies are phased-in gradually over the coming years this will avoid unnecessary scrapping of capital, and initial costs should be very low. In the short term, there may be scope for stimulating the depressed economy by bringing forward some low-carbon investment expenditures. In the longer term, the crisis has also created sizeable government funding shortfalls in many OECD countries, which prospective fiscal revenues from carbon pricing could help reduce at low, if any, welfare costs.


Examining scenarios for a low-emission future

Wide economic and environmental uncertainties surround the expected damage from the business-as-usual scenario, but there is a significant probability of very large losses. Given these uncertainties, an economically rational response would be to reduce global emissions to levels which ensure a “low” probability of extreme, irreversible damage from climate change.




The size of reductions and the timeframe over which they should be achieved are two of the key issues in current discussions leading up to an international agreement at the UN Framework Convention on Climate Change (UNFCCC) conference in Copenhagen at the end of 2009. It is widely accepted that cuts should be large enough to stabilise GHG concentrations at a level that would “prevent dangerous anthropogenic interference with the climate system” (IPCC, 2007). A global mean temperature increase of around 2-3°C has been considered by many to be the maximum for avoiding such interference, and this would mean stabilising overall GHG concentration in the atmosphere at no more than about 450-550 ppm. Reflecting the uncertainties and risks involved with any global temperature increase, a number of both developing and developed nations have recently rallied around the more ambitious objective of limiting temperature rises to 2°C. However, for illustrative purposes only, the analysis presented in this book is mostly based on a 3°C objective. It is not an endorsement of such a target.




Given the magnitude of emission cuts required to achieve this objectives (a reduction in world emissions by at least 30% by 2050), it is essential to minimise the costs involved. Different scenarios built around this objective are also assessed and discussed in more details in Chapter 1. While they mainly differ in terms of their timeframe, most scenarios imply substantial worldwide emission cuts compared both to the situation today and the baseline level in 2050. The results show that if these cuts can be achieved through the global pricing of carbon, the economic cost (lost GDP) could be relatively modest.




This is especially the case when some overshooting of the long-term concentration target is allowed. For instance, achieving stabilisation of GHG concentrations at 550 ppm according to a pathway that allows for global emissions to continue rising until around 2025 would reduce average annual world GDP growth projected over 2012-2050 by 0.11 percentage points – resulting in world GDP being lower by about 4% in 2050, compared to the BAU baseline scenario. This is despite a sharp increase in the carbon price, from less than USD 30 in 2008 to around USD 280 in 2050. The reason for the GDP loss relative to the BAU scenario is that substantial human and capital resources will have to be reallocated to GHG mitigation, thus reducing the resources available for producing other goods and services. To put this loss in perspective, world GDP would still be expected to grow by more than 250% over the same period, even if significant mitigation action is undertaken. Thus, citizens would still be financially better off on average in three or four decades than they are today. Furthermore, the large benefits from mitigation, in the form of reduced damages from climate change, are not taken into account in this calculation.




The cost from mitigation policies are expected to be unevenly distributed across countries. Those using carbon more intensively and/or exporting fossil fuel, such as Russia and major oil-exporting countries would face the largest GDP costs. In general, despite their cheaper emission abatement opportunities, emerging economies and developing countries are more affected than developed countries because the level and growth of their production is more intensive in fossil fuels.3 Likewise, the mitigation efforts in terms of percentage reductions in GHG emissions per capita relative to the BAU scenario is also generally higher in developing countries, in this case owing in part to cheaper abatement opportunities.4 Again, these estimated mitigation costs are assumed to take place in the context of a global, broadly-based carbon market with relatively few distortions or imperfections. Without this precondition, costs would be higher. In order for such cost-efficient mitigation action to be feasible, a number of policy instruments must be put in place or expanded so as to create the proper incentives to ensure that emissions are reduced first where it is cheapest to do so.






What policies are best for cost-effective emissions cuts?

There is a variety of national and international policy instruments available for tackling climate change. But what are the pros and cons of each, and can they be integrated into a coherent policy framework? Carbon taxes, emissions trading (or cap-and-trade) schemes, standards and technology-support policies (R&D and clean technology deployment) are all examined in Chapter 2 according to three broad cost-effectiveness criteria



	Is the instrument cost-effective, and does it provide sufficient political incentives for wide adoption (static efficiency)?

	Does it encourage innovation and diffusion of clean technologies in order to lower future abatement costs (dynamic efficiency)?

	Can it cope effectively with climate and economic uncertainties?




A mix of policy instruments will be required

In principle, putting a price on GHG emissions through price mechanisms such as carbon taxes, emissions trading (cap-and-trade) systems (ETS), or a hybrid system combining features of both, can go a long way towards building up a cost-effective climate policy framework. Although taxes and ETS differ in a number of respects, both are intrinsically cost-effective and give emitters continuing incentives to search for cheaper abatement options through both existing and new technologies. They can also be designed and adjusted to minimise short-term uncertainty about emission abatement costs (e.g. through the use of banking and borrowing provisions and price caps in the case of permits) and longer-term uncertainty about environmental outcomes.




However, market mechanisms are unable to deal with all the market imperfections (monitoring, enforcement and asymmetric information problems) which prevent some emitters from responding to price signals. Furthermore, it might not be politically feasible currently to achieve a global carbon price. Thus, a broad mix of policy instruments in addition to emissions pricing will be needed. These could include the targeted use of complementary instruments, including standards (e.g. building codes, electrical appliance standards, diffusion of best practices) and information instruments (e.g. eco-labeling). Furthermore, R&D and technology adoption instruments could encourage innovation and diffusion of emissions-reducing technologies, beyond the incentives provided by the pricing of carbon.




But while multiple market failures arguably call for multiple policy instruments, poorly-designed policy mixes could result in undesirable overlaps, which would undermine cost-effectiveness and, in some cases, environmental integrity. For example, if a price is put on carbon, applying other policy tools such as renewable, energy efficiency or biofuel targets in addition to the carbon price can lead to overlap and might lock-in inefficient technologies. While these policies may be motivated by other objectives, in many OECD countries the side benefits for innovation and/or energy security do not seem to justify the very high implicit carbon abatement prices currently embedded in renewable and biofuel subsidies and targets. As a general rule, different instruments should address different market imperfections and/or cover different emission sources.






What are the implications of incomplete mitigation policy coverage?

Despite the fact that more and more cap-and-trade systems are put in place or envisaged, it will be a while before their coverage reaches the levels assumed in the various scenarios examined. Furthermore, most of these systems exclude certain important emission sources and sectors (especially transport and forestry). The costs, environmental consequences and competitiveness implications of this incomplete coverage are assessed in Chapter 3



	Exempting energy-intensive industries from policy action could increase the costs of achieving the illustrative 550 ppm CO2eq scenario by over half in 2050 compared to a situation where all sectors were to participate.

	If policies only target CO2 emissions, rather than all GHGs, costs also increase significantly. If the illustrative stabilisation scenario were to be achieved through CO2 emission cuts only, the costs in 2050 would amount to 7% of world GDP rather than 4% of world GDP as reported above.

	An incomplete country coverage of GHG mitigation policies would not achieve much. All but the laxest (e.g. 750 ppm CO2eq) of GHG concentration targets are found to be virtually out of reach if Annex I countries act alone, either because they simply do not emit enough to make a big enough difference – for concentrations below 650 ppm – or else, because of the very high costs of action concentrated on such a narrow base.




Fears of carbon leakage should not be exaggerated

However, while incomplete country coverage raises the costs of achieving any global target, it does not necessarily imply significant carbon leakage – i.e. that emission cuts in a limited number of participating countries might be partly offset by increases elsewhere. Unless only a few countries take action against climate change, for instance the European Union acting alone, leakage rates are found to be almost negligible. For example, if the European Union acted alone (i.e. no other countries put in place climate policies), almost 12% of their emission reductions would be offset by emission increases in other countries. However, if all developed countries were to act, this leakage rate would be reduced to below 2%.




If the coalition of acting countries is very small, imposing countervailing tariffs (border tax adjustments) on the carbon content of imports from non-participating countries could be one way to prevent leakage. However, such tariffs would imply potentially large costs for both participating and non-participating countries, is likely to be administratively burdensome, and could provoke trade retaliation, while not necessarily reducing the output losses incurred by energy-intensive industries in participating countries.




Integrating forest protection in the international climate framework is desirable but challenging

The various scenarios to stabilise GHG concentration referred to so far do not take account of the potential from forest protection. Yet, emissions from deforestation are thought to amount to about 17% of global emissions. The implications of incorporating forestry into an international climate policy framework are therefore treated separately in Chapter 3 as part of the discussion on incomplete coverage. Reducing Emissions from Deforestation and forest Degradation (REDD) could potentially reduce the cost of global action by 40% (although there could be an impact on land and food prices). However, one reason why the abatement potential from forest protection is left out from most scenarios examined in the book is that the measurement of this potential is still in its infancy.




Furthermore, incorporating forest protection in a global policy framework raises a number of implementation issues, including how to certify performance and ultimately compliance, limiting emissions leakage – as deforestation may shift to areas not subject to control – and addressing non-permanence, as emissions may simply be delayed. These risks can be better addressed if a REDD mechanism is implemented and performance overseen at the national, rather than the individual project, level. Applying any REDD mechanism as widely as possible across forest nations will also help to manage the risk of international leakage.




Clear and robust eligibility criteria for environmental integrity will need to be developed if a REDD mechanism is linked to the international carbon market. Access to the carbon market might be limited to only those countries that meet these well-designed eligibility criteria and funding from developed countries could help some developing countries to build the capacities needed to meet those criteria.




Several approaches could be envisaged during the transition towards integration of a REDD market in the international carbon market, all of which have pros and cons. One approach, could be to establish a REDD market that is separate from other carbon markets. Alternatively, a fund-based approach would rely on voluntary or institutionalised contributions to a Fund from developed country governments and other sources but this approach may not provide adequate incentives to significantly reduce the rate of deforestation.






What are the key steps towards a global carbon market?

A broad-based international carbon market will only be achieved gradually. A number of concrete steps towards achieving this objective are thoroughly reviewed in Chapter 4, and the main findings are summarised here:


Removing environmentally-harmful energy subsidies

Fossil fuel energy subsidies are currently high in several non-OECD countries. OECD countries also provide subsidies to energy production and/or consumption, but it is estimated that they are small in comparison to non-OECD countries, and they are often provided through channels that are harder to measure, thus they are not reflected in the modelling analysis presented here (IEA, 1999). In the latter case, they are particularly substantial in Russia, other non-EU Eastern European countries, and a number of large developing countries, particularly India. These subsidies amount to a negative carbon price that keeps fossil fuel consumption, and hence GHG emissions, higher than they would otherwise be. Thus, removing them is a necessary, though politically difficult, step towards broad-based international carbon pricing. It would also free up finances for more direct reallocation to the social objectives being supported by the subsidies. Removing energy subsidies in non-OECD countries will have positive effects



	Closing the gap between domestic and international fossil fuel prices could cut GHG emissions drastically in the subsidising countries, in some cases by over 30% relative to BAU levels by 2050, and globally by 10%. Nonetheless, broad-based energy subsidy removal would lower the demand for, and thereby the world prices of, fossil fuels. As a result, emissions would rise in other (mainly developed) countries, limiting the decline in world emissions. However, with binding emission caps in developed countries, such leakage would be contained, and world emission reductions would be even larger.

	Energy subsidy removal would also raise GDP per capita in most of the countries concerned, including India and, to a lesser extent, China. Conversely, broad-based energy subsidy removal would imply terms-of-trade and output losses for producing countries. Still, the global GDP effect would be positive.






Linking and harmonising carbon markets

Given the political and institutional challenges of achieving a global carbon price, less ambitious interim arrangements will be needed for the coming years. The increase in domestic/regional ETSs and discussions on reform of the Clean Development Mechanism (CDM) present some opportunities. A global carbon market could be gradually built up through direct linking of domestic/regional ETSs, and/or indirect linking via a scaled up CDM or other mechanisms that provide credits for mitigation action in developing countries to offset emission reduction commitments in developed countries. Compared with a fragmented approach under which a number of regions would meet their emission reduction objectives in isolation, this gradual path towards global carbon pricing could reduce mitigation costs, and possibly carbon leakage:



	Linking could be an important step towards the emergence of a single international carbon price. By equalising carbon prices, and thus marginal abatement costs, across different ETSs, the cost of achieving a joint target will be reduced. Other significant, but difficult to quantify, gains arise from the enhanced liquidity of permit markets.

	The greater the difference in carbon prices across countries prior to linking, the larger the cost savings from linking (Box 0.1). Countries with higher pre-linking carbon prices gain from abating less and buying cheaper permits. Countries with lower pre-linking prices benefit from abating more and selling permits, although their economy may be negatively affected by the real exchange rate appreciation triggered by the large permit exports (the Dutch disease effect). If domestic Annex I ETSs were linked, permit buyers would include Canada, Australia and New Zealand and, to a lesser extent, the European Union and Japan. Russia would be the main seller.




Box 0.1 The impacts of linking Annex I emission trading schemes

In the absence of linking, a scenario in which each region of Annex I (industrialised) countries is assumed to cut its GHG emissions unilaterally by 50% below 1990 levels by 2050 is estimated to reduce average Annex I income by 1.5% and 2.75% relative to BAU by 2020 and 2050. Linking ETSs would lower these cost estimates by just under 10%, or about 0.25% percentage points of income. Mitigation cost saving achieved through linking is found in this analysis to be quite low because there is relatively little heterogeneity in carbon prices across countries before linking. Furthermore, if some degree of carbon price convergence is already achieved through indirect linking of ETSs via the use of crediting mechanisms, the (additional) gains from explicit linking are reduced.

Linking ETSs enhances emission reductions in those schemes which had lower marginal abatement costs before linking (especially Russia), but these increases are offset by lower emission reductions in the others. On the whole, a scenario in which Annex I (industrialised) GHG emissions are cut unilaterally by 50% below 1990 levels by 2050, without or with linking, would still lead to increases in world emissions relative to 2005 levels and would, therefore, need to be rapidly tightened and/or supplemented with further action in non-Annex I countries in order to achieve ambitious emission reduction targets.




	National intensity targets could increase GHG mitigation action by fast-growing emerging economies as they catch up with developed countries, without unduly constraining their economic growth prospects. Unlike absolute targets, intensity targets are measured in emissions per unit of output and are linked to future GDP. They would automatically adjust to unexpected growth trends and insure countries against the risk of unexpected increases in mitigation costs. Within a linked system, they would therefore stabilise the carbon price. However, they would require frequent government intervention to be met and would imply greater uncertainty about overall emission abatement. Over the longer term (in the context of a world ETS), another way to reflect economic development concerns would be to allocate absolute targets across countries linked to actual output and expected economic growth rates and to adjust them over time.

	However, although direct linking across schemes could be very beneficial for mitigation costs, it also creates incentives for participating countries to relax their target for future compliance periods (in order to become a permit seller). Also, when systems are linked, different design features (links to other emission trading and crediting schemes, safety valves, banking and borrowing provisions) can spread to the others, undermining environmental integrity. While some of these problems could be reduced by limiting linking for regions with low-quality permits or offsets (e.g by imposing discount factors on sellers, allowance import quota or tariffs), this could have several drawbacks. For example, it could trigger retaliation, and such mechanisms would need to be progressively removed as environmental integrity improved. A more cost-effective approach would be for all parties involved to reach agreement on key issues prior to linking, including on levels and/or procedures for setting future emission caps, the adoption of safety valves, and rules about future linking to other ETSs or crediting mechanisms.






Expanding the role of crediting mechanisms

A more indirect way of gradually building up an integrated world carbon market and lowering mitigation costs occurs when an ETS allows part of a region’s emission reductions to be achieved in countries outside the ETS. This can occur through a crediting mechanism such as the Clean Development Mechanism (CDM), which is one of the flexibility mechanisms of the Kyoto Protocol. The CDM allows emission reduction projects in non-Annex I countries – i.e. developing countries, which have no GHG emission constraints – to earn certified emission reduction (CER) credits (or offsets), each equivalent to one tonne of CO2eq. Annex I countries can buy these CERs and used them to meet part of their emission reduction commitments



	The cost-saving potential for developed countries of well-functioning crediting mechanisms appears to be very large, reflecting the vast low-cost abatement potential in a number of developing countries. The same benchmark scenario as above was examined (each region of Annex I countries cuts its GHG emissions unilaterally by 50% below 1990 levels by 2050). This time 20% of Annex I emission reduction commitments were allowed to be met through cuts in non-Annex I countries. This would nearly halve mitigation costs in Annex I countries, and raising this cap on offset credit use from 20% to 50% would bring further benefits. Cost savings would be largest for the more carbon-intensive Annex I economies, such as Australia, New Zealand, Canada and Russia. China has the potential to be by far the largest seller, and the United States the largest buyer in the offset credit market, each of them accounting for about half of transactions by 2020.

	In theory, by lowering the carbon price differential between participating and non-participating countries, crediting mechanisms can also reduce carbon leakage and reduce competitiveness concerns. However, whether crediting mechanisms reduce leakage in practice depends in part on how the baseline against which credits are granted is set.



These gains are unlikely to be fully reaped under the current CDM. Concerns about the latter include its environmental integrity (the difficulty of establishing that emission cuts are indeed “real, additional and verifiable”), and the fact that it may create perverse incentives for developing countries to increase emissions. Existing proposals to scale up the CDM, such as “programmatic”, “sectoral” or even possibly “policy” CDMs, could reduce...
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