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 Lack of carbon price: removing fossil fuel subsidies and pricing carbon in recipient countries 

would boost the adoption incentives of local firms, for instance as regards technologies such as 

carbon capture and storage that yield no private return and are therefore unlikely to be 

transferred and deployed otherwise. Pricing carbon would also encourage governments 

themselves to undertake measures that facilitate technology transfers, such as investment in 

infrastructure, human capital, or enforcement of IPRs (see below). One way – albeit an 

imperfect one – to provide such price incentives is through the CDM. From this perspective, 

scaling up the CDM along the lines discussed in Section 5 would increase financial flows and 

transfer technologies to developing countries on a much larger scale than under the current 

framework. Already today, preliminary OECD cross-country time-series analysis for 13 

climate mitigation technologies and 100 countries over the period 1985-2004 finds a 

significant positive impact on technology transfers of the overall size of CDM projects 

implemented in the recipient country (Hascic and Johnstone, 2009). 

 International trade and foreign direct investment barriers to climate change technology 

transfers: openness to international trade can facilitate the transfer and deployment of 

technologies embodied in goods – especially capital goods. There is room for lower tariffs – 

which typically exceed 15% on an ad-valorem basis for energy-efficient electrical appliances 

or renewable-energy products and technologies – on a wide range of goods and technologies 

relevant to climate change mitigation in developing countries, and for lower non-tariff barriers 

– at least via greater harmonisation of criteria and tests for energy-efficiency requirements – in 

their OECD counterparts (Steenblik, 2005; Steenblik et al. 2006).
71

 Furthermore, technical 

barriers to trade exist in a number of areas that may be reduced through harmonisation of 

technical standards (IEA, 2007a). Also of importance are barriers to trade in services, as the 

deployment of many mitigation technologies requires a wide range of consulting, engineering 

or construction services (e.g. renewable power generation or energy-efficient buildings), and 

FDI restrictions, as multinational firms play a major role in international technology transfers. 

An opportunity to liberalise trade in some climate-friendly goods and services currently exists 

at the multilateral level within the context of the Doha Round. 

 Absence or lack of enforcement of Intellectual Property Rights (IPRs): establishing and 

enforcing IPRs is key to providing adequate incentives for private firms to invest in climate-

friendly R&D. The impact of IPRs on technology transfers is more ambiguous a priori. On the 

one hand, by reducing imitation, stricter IPRs have a market expansion effect, i.e. they 

increase patent holders‟ perceived demand for their technology and therefore their incentives 

to license and/or undertake FDI (see e.g. Arora et al. 2001). On the other hand, overly 

stringent IPRs have a market power effect through which they may induce inventors to raise 

prices, thereby discouraging transfers (see e.g. Correa, 2005). In practice, cross-country time-

series evidence suggests that stricter IPRs in recipient countries increase incoming technology 

transfers (see e.g. Maskus, 2004; Park and Lippoldt, 2008), including in the area of low-carbon 

technologies (Dechezleprêtre et al. 2008). Patent rights are currently less protected in most 

developing countries than in their developed counterparts (Figure 9.5). Some strengthening, 

along with technical assistance and financial support from developed countries, might be 

envisaged, e.g. in the context of international sector-wide agreements, and/or through existing 

                                                      
71.  Preliminary OECD research points to significant negative effects of import tariffs on international transfers 

of climate mitigation technologies (Dechezleprêtre et al. 2008). More indirect evidence is in World Bank 

(2007), which finds that removing barriers would have large effects on international trade between 

developed and developing countries in renewables, “clean” coal and efficient lighting. 
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or new Multilateral Funds (see Box 6 above).
72

 An alternative that would still maintain 

adequate R&D incentives might be for developed countries to cover IPR-related costs 

(licensing fees, royalties etc) or even buy out patents on key transferable technologies (see e.g. 

Newell, 2008).
73

  

124. International technology transfer and deployment may be hampered not only by policy distortions 

but also by genuine market imperfections. Therefore there seems to be a case for international support, 

over and above the incentives created through the international carbon market and the reduction of barriers 

to trade and FDI in climate-friendly goods, services and technologies. Relevant market imperfections to be 

addressed include: 

 Learning spillovers and network externalities in the deployment of existing technologies, not 

least in the electricity sector (for further details, see Burniaux et al. 2008). Partly as a result, 

there might be a risk of locking-in high-carbon energy systems in the absence of policy 

intervention, as major long-term infrastructure investments are expected over the coming years 

in power generation, transport and buildings, notably in large developing countries (IEA, 

2006, 2007b; OECD, 2008b). While renewable electricity is already heavily subsidised across 

most OECD countries, there may be a case for providing subsidies in key developing 

countries, which in some cases enjoy lower deployment costs and/or greater potential for cost 

declines through learning-by-doing – e.g. in solar power generation (IEA, 2005). However, in 

order to be cost-effective, such redeployment would have to be associated with a removal by 

developing countries of their existing subsidies to fossil fuel power generation.  

 Information asymmetries between technology providers and recipients regarding the 

characteristics of the technology, which may prevent profitable transfers from being made. 

Buyers‟ access to information might be improved through a mix of demonstration projects, 

advertising campaigns, labelling schemes or subsidies to technological consulting services.  

 Financial market imperfections, such as short term credit constraints and the incompleteness 

of insurance markets to cover investment risks. These problems are magnified by existing 

uncertainty about future climate policy at both local and global levels, which unduly raises the 

costs and risks of low-carbon technology adoption. This might justify loan guarantees, which 

along with concessional loans and grants will for instance be one of the main financing 

mechanisms under the Clean Technology Fund. However, identifying financial market 

imperfections is not straightforward, and policy design in this area can be subject to 

government failure (see e.g. Adams and Von Pischke, 1992). 

 

                                                      
72.  This may require enhanced coordination between the UNFCCC, the World Trade Organization (WTO) – 

through its Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) – and the World 

Intellectual Property Organization (WIPO). 

73.  Compulsory licensing has sometimes been put forward as yet another alternative in the policy debate, but 

compared with a strengthening of IPRs this approach would likely be more detrimental to R&D and 

innovation. 



ECO/WKP(2009)42 

 102 

Figure 9.5. Patent rights index,
1
 2005 

 

1. For each country, the value of the index is computed as the sum of scores assigned in five areas: membership in International 
Treaties, sectoral coverage of patent rights, absence of restrictions, enforcement and duration of protection. Scores in each of 
these individual areas are between 0 and 1. 

Source: Douglas and Lippoldt (2008). 

125. Multilateral Funds to support international technology transfers (see Box 6) may be scaled up and 

rationalised to address well-identified market imperfections in a technology-neutral way. Insofar as the 

deployment of particular technologies is to be subsidised, there is some evidence from experience with the 

GEF that targeting fairly mature technologies has the largest impact on international technology diffusion, 

possibly reflecting greater absorptive capacity for such technologies (Christoffersen et al. 2002). There 

may also be a (second-best) case for subsidising primarily technology diffusion to least developed 

countries insofar as these do not price carbon and continue to have limited access to CDM financing in the 

near future. 

126. Finally, as a burden-sharing device, public support to international technology transfer and 

deployment may also go beyond addressing policy distortions and market imperfections. For instance, it 

might support actions that enhance framework conditions for foreign investment in developing countries, 

such as boosting human capital (e.g. nuclear engineer or reservoir geologist university and training 

programmes), infrastructure (e.g. pipeline support infrastructure to transport natural gas, biofuels or CO2, 

promotion of grid interconnection schemes that support renewable power generation, modal shift to public 

transportation in urban areas) and/or complementary R&D in the energy production sector (e.g. by offering 

firms in developed countries similar fiscal incentives to carry out R&D in climate mitigation technologies 
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at home and abroad).
74

 One challenge with such an approach is to provide cost-effective and technology-

neutral support, given the risks of government failure. 

9.2.2. Support for R&D 

127. Past OECD work highlights the large potential impact on global mitigation costs of R&D policies 

– at least of basic R&D dedicated to major new abatement options, primarily in the non-electricity sector 

(Burniaux et al. 2008; Bosetti et al. 2009a). While pricing carbon and setting up appropriate innovation 

and regulatory frameworks are key to providing the necessary incentives, this is unlikely to be enough 

given the magnitude of the market imperfections involved in climate change mitigation. Therefore, there is 

a case for specific policies aimed at boosting climate-friendly basic R&D, and given the global public good 

nature of mitigation, some coordination at the international level would be justified. Yet, that issue has 

received only limited attention thus far, at least compared with other international climate policy areas such 

as technology transfers and adaptation, where international policy devices have already been set up and 

proposals for scaling them up have proliferated. This may reflect to some extent the priority put by 

countries on domestic (as opposed to international collaborative) R&D policies, as well as two 

unfavourable political economy features of such policies: i) benefits would be reaped in the distant future 

while costs would be borne upfront; and, ii) countries‟ basic R&D efforts are hard to value, and thereby 

difficult to incorporate in the context of a global climate policy agreement.  

128. Long-term and large-scale transformative technologies that entail sizeable costs and risks, and 

have low near-term commercial value, seem well-suited for international cost and/or task sharing, as 

existing collaboration in the areas of fusion power (the International Thermonuclear Experimental Reactor 

project) and hydrogen fuel cells (the International Partnership for the Hydrogen Economy) illustrates (see 

e.g. De Conninck et al. 2008).
75

 Such international collaboration also already exists in the form of IEA 

Implementing Agreements, which cover a range of climate-related technologies. These experiences could 

be scaled up and/or expanded to a range of other basic research fields. As regards applied R&D, one option 

might be to supplement the usual R&D subsidies and grants with internationally co-ordinated – e.g. 

through a dedicated global Fund or as an additional activity of existing Multilateral Funds – innovation 

inducement prizes. These would offer financial rewards to inventors for achieving pre-specified innovation 

objectives (Burniaux et al. 2008; National Research Council, 2007; Newell and Wilson, 2005). In any 

event, ways may need to be found to ensure that any increase in R&D spending at the international level is 

not offset by domestic R&D spending cuts. One option to avoid such crowding out might be to set country 

targets in terms of aggregate climate-related R&D spending levels (e.g. a given share of GDP), rather than 

as an increment to existing investment, and possibly to exclude private sector R&D, which may be difficult 

to distinguish from research in other areas (De Coninck et al. 2008).
76

 

9.2.3. Support for developing countries to adapt to climate change  

129. Some degree of climate change is already locked in due to cumulative past emissions and 

technologies currently in place. Countries and individuals will need to put in place approaches to adapt to 

these changes – i.e. to lower the damages from climate change impacts, and to take advantage of any new 

opportunities it presents. Least-developed countries are particularly vulnerable, both because their 

                                                      
74.  For recent empirical evidence on the effectiveness of such policies, see Dechezleprêtre et al. (2008). 

75.  Examples in other areas include for instance the International Space Station or the European particules 

accelerator (Large Hadron Collider). 

76.  Provided this crowding-out effect is addressed, Barrett (2005, 2006, 2007) argues in a game-theoretic 

framework that international cooperation may actually be far easier to achieve in R&D than in mitigation, 

for instance through a built-in rule that ties each country‟s contribution to a coordinated international R&D 

effort to that of others. 
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economies are more directly dependant on climate sensitive natural resources and due to their limited 

capacity to adapt to the impacts of climate change.  

130. Financing the costs of adaptation of least-developed countries will likely be an important element 

of a post-2012 climate change agreement, and will help engage these countries in mitigation action over 

the longer run. A consensus around the magnitude of the overall adaptation costs, however, remains 

somewhat premature. This reflects serious methodological issues (e.g. lack of integrated cost-benefit 

analysis, including some accounting for risk, to determine optimal adaptation spending) and data 

limitations (e.g. lack of explicit mapping between cost estimates and specific adaptation activities, 

incomplete coverage, extrapolations at the global level based on local evidence) (OECD, 2008c). Bearing 

these caveats in mind, available estimates nevertheless point to annual adaptation costs in the developing 

world in the tens of billions of dollars annually over the coming decades, the bulk of which would be 

incurred at the time of capital stock renewal (World Bank, 2006; Stern, 2006; UNDP, 2007; UNFCCC, 

2007).  

131. To bridge the gap between available resources committed to adaptation and future adaptation 

costs, considerable efforts are being made to scale up international financing for adaptation. The 

operationalisation of the Adaptation Fund, whose creation was confirmed at the 2008 United Nations 

Climate Change Conference in Poznan, is a significant step in this direction. The Fund is financed through 

a 2% levy on the sale of emission credits generated by emission-saving projects undertaken in developing 

countries under the CDM. The future size of the Fund will therefore partly depend on the extent to which 

the CDM is scaled up. While the Adaptation Fund is expected to significantly increase available resources, 

it may nevertheless remain small compared with adaptation financing needs. For instance, under the 

illustrative scenario already discussed above where Annex I countries cut their emissions by 20% by 2020, 

with the possibility of using up to 50% of offset credits to meet their domestic commitments, the 2% tax is 

found to yield just about 2005 $US 250 million by 2020, reflecting the likely low price of future CERs 

under successful scaling up. At the time of writing a variety of other innovative mechanisms to scale up 

adaptation financing are also being proposed, with many of them relying on earmarking of some share of 

proceeds from auction revenues from greenhouse gas emissions permits. 

132. In parallel with efforts to scale up dedicated adaptation financing, significant efforts are also 

being made to better integrate adaptation consideration within development aid efforts, national policy and 

budgetary processes, sectoral and local policies (for some OECD guidance in this area, see OECD, 2009a). 

Although mitigation involves a clearer public good than adaptation, there is also some local – and, in some 

cases, even global – public good component involved in many key adaptation actions, such as the 

preservation of ecosystems, the protection of coastal areas and rivers, water management and supply 

systems, or agricultural crop research. As a result, the private sector is unlikely to deliver adequate 

spending on adaptation, and there is a case for government intervention. Some interventions should 

primarily focus on setting up market incentives for, and/or removing existing policy distortions to efficient 

adaptation. Examples include inter alia developing water markets and removing water use subsidies, and 

pricing – explicitly or, where unfeasible, implicitly through regulation – the adaptation benefits of forests 

(for example in terms of soil quality and watershed protection) and the services provided by ecosystems 

(biodiversity, landscape preservation) (OECD, 2008c). In other cases, government intervention may 

primarily involve increased public spending, for instance in terms of physical infrastructure investment 

(e.g. sea walls, flood defences), or in the context of particular institutional arrangements (e.g. catastrophe 

bonds to insure extreme risks, disaster relief).  

133. One policy challenge at both local and international levels will be to scale up adaptation 

financing for least-developed countries while at the same time alleviating potential moral hazard problems. 

These may arise if firms, households and/or governments under-invest in adaptation action either because 

their climate-related risks are fully insured, or because they expect to be bailed out in the event of disaster. 
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In an international policy context, such concerns might be alleviated for instance through fixed, “lump 

sum” transfers to co-finance local public spending on adaptation (infrastructure investment, catastrophe 

bond emissions, etc.), along with explicit “no bail-out” clauses.  

9.3. Conclusions: main elements of a global post-2012 international climate policy framework  

134. Countries are working together to agree how they might address climate change internationally in 

the post-2012 period. A broad framework for international action is expected to be agreed at the UNFCCC 

Conference in Copenhagen in December 2009. The main elements of the post-2012 framework will likely 

include: 

 Enhanced actions to reduce GHG emissions by both developed countries and developing 

countries, reflecting the principle of common but differentiated responsibilities and respective 

capabilities. 

 Support for appropriate GHG mitigation action in developing countries, including finance, 

technology and capacity development. 

 Measures to help countries to adapt to the climate change that is already locked-in, especially 

the most vulnerable least developed countries. 

135. Ensuring significant and cost-effective emission reductions in a post-2012 framework will 

require a mix of policy instruments. A carbon price should be applied as widely as possible across the 

major emitting countries and sectors, preferably starting with the removal of fossil fuel subsidies. This 

paper has discussed the instruments and approaches that can be used to build gradually such an 

international carbon price, as well as the financing and support that might be provided to assist developing 

countries in their efforts to reduce emissions. But other policies will also be needed, such as support for 

R&D and technology diffusion, or targeted standards and regulations to help address market and 

information barriers. 

136. The post-2012 international framework will need to evolve over time to reflect changes in 

emission sources as well as the capability of different countries to undertake mitigation action. Developed 

countries have indicated that they will take the lead in reducing emissions, and a number of them have 

already declared or suggested emission reduction targets (Box 7). As their national circumstances evolve, 

developing countries will need to take on enhanced mitigation action and reduce their reliance on external 

financing. These changing national circumstances will need to be reflected in the international framework 

to address climate change over time, either through mechanisms directly agreed in the post-2012 

framework for the evolution of commitments, actions and support over time, or through future negotiating 

rounds. The future framework will need to be sufficiently flexible to adjust over time to reflect changing 

national circumstances, sectoral developments, and the developing understanding of the science of climate 

change. 
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Box 7. Comparing mitigation costs and emission reductions across countries 

“Common but differentiated responsibilities and respective capabilities” are a key principle of the UNFCCC 
and undoubtedly will guide decision-making on the commitments and actions that different countries take on to 
address climate change. Against this background, the aim of this box is to assess the environmental and economic 
impacts of different emission reduction targets or carbon prices for Annex I countries. 

Based on numerical simulations with the ENV-Linkages model, Figure  9.6 shows the emissions reductions 
that can be achieved in a given Annex I country or region (in terms of percentage change compared to 1990 
emission levels) for a series of carbon prices applied across all Annex I countries, plotted against the total cost of 
this action in terms of GDP loss for each country/ region.

1
 This exercise facilitates a comparison of the economic 

costs of different mitigation efforts across countries, assuming a cost-effective distribution of efforts (i.e. a uniform 

carbon price). It may, therefore, help inform the discussion of allocation of country commitments, along with a 
number of other indicators that may be relevant for deciding the distribution of the costs of global mitigation action 
across countries.

2
 Both total costs and emission reductions achieved for a given uniform carbon price vary 

substantially across regions. For several countries/regions (Australia and New Zealand, Canada, the United 
States), carbon prices of at least $US 50 per ton of CO2eq are required to have emissions return to 1990 levels by 
2020. The curves reported in the Figure 9.6 diagrams show that comparability of effort across countries will depend 
upon the choice of metric and might imply quite different emission targets. 

A similar analysis can also be used to assess the targets that Annex 1 countries have already announced or 
suggested.

3
 Table 9.2 presents two simulations showing the consequences of simulating these targets, assuming 

that there is limited access to CDM offsets (up to 20% of emission reduction requirements).
4
 The two panels 

indicate the results of the simulation, first without any linking between ETSs in the countries concerned (Panel A), 
and second with linking (Panel B, whereby carbon prices are equalised across countries at $US 44 per ton of 
CO2eq by 2020). Implementing these emission targets with no further action internationally would lead to a 
reduction in emissions in 2020 of 18% in Annex I countries compared with BAU, or almost 6% below their 1990 
levels.

5
 However, given the projected growth in BAU emissions in non-Annex I countries, world emissions in 2020 

would still rise to about 23% above their 2005 levels, compared with 35% in the BAU projection. These reductions 
are insufficient to put emissions onto a concentration stabilisation pathway of 550 ppm CO2eq or below. Indeed, 
the IPCC 2007 mitigation assessment suggests that Annex I reductions of at least 10% with respect to 1990 levels 
would be required for such a pathway, assuming no action in non-Annex I countries before 2020 (Gupta et al. 
2007). Although inter-temporal flexibility in the pathways and overshooting options might make this stabilisation 
target still achievable, it would be at a much higher cost after 2020. 

The EU has indicated that it will take on a 20% emission reduction target compared to 1990 levels, and a -
30% target if other countries take on “comparable efforts”. Although the concept of comparable effort has not yet 
been operationalised by the EU, the higher carbon price and associated cost in the EU, assuming no linking 
(Table 9.2, Panel A), suggest that the efforts made by the EU under a -30% target might be interpreted as more 
substantial than those of the other Annex I regions. If the EU was to apply a target of -20% emission reductions by 
2020 (keeping the targets for the other regions unchanged), their resulting economic losses in 2020 would be cut to 
one-third compared with the -30% target scenario. This would place the EU amongst the Annex I regions with the 
lowest total costs of action, with marginal costs that would be comparable to the other regions. However, for the 
sake of comparability, the overall cost estimated for the EU should be increased to reflect the GDP loss incurred 
from the operation of the ETS, given that the impact of the latter over the simulation period is already incorporated 
into the baseline. Linking ETSs among the regions involved can also lead to similar cost savings in the EU, as the 
EU would import permits and thereby move a substantial part of the effort to the other regions (Table 9.2, Panel B). 
Linking equalises marginal costs of mitigation, and to some extent smoothes emission reductions (with respect to 
1990 levels) across participating regions. 
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Box 7. Comparing mitigation costs and emission reductions across countries cont'd 

 

Table 9.2. Simulation of declared or suggested country targets 

 

1. Hicksian “equivalent real income variation” defined as the change in real income (in percentage) necessary to ensure the 
same level of utility to consumers as in the baseline projection. 

2. Due to data availability constraints, the base year is 1990 for Annex I regions and 2005 for non-Annex I regions (Brazil, 
China, India, Middle East, and Rest of the world). 

3. The region includes the Middle East, Algeria-Lybia-Egypt, Indonesia, and Venezuela 
4. These non-EU Eastern European countries together form the « Rest of Annex I » region of the OECD ENV-Linkages model 

(see Burniaux and Chateau, 2008). 
Source: OECD ENV-Linkages model. 
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________ 

1. This was simulated through a multilateral carbon tax in all Annex I regions and varying the level of the tax. Therefore the costs 

for any individual Annex I region are computed under the assumption that all other Annex I regions implement the same carbon 

Figure 9.6. Regional costs of an Annex I carbon tax in 2020 

Source: OECD ENV-Linkages model. 

1. These non-EU Eastern European countries together form the « Rest of Annex I » region of the OECD ENV-Linkages model  
(see Burniaux and Chateau, 2008). 
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tax and there is no carbon tax in the non-Annex I regions. Relaxing that assumption, i.e. assuming different carbon prices across 

countries, would generate different costs. This is because the cost of mitigation action in one particular country depends in part 

on the actions taken in other countries. However, further simulations show that these second-order impacts of actions by other 
regions are limited, and do not change the qualitative insights. 

2. For an analysis of such indicators, see Karousakis et al. (2008). 

3. This reflects the following assumptions regarding changes in emissions in 2020 from 1990 levels: Australia and New Zealand = 
0% change in 2020 from 1990 levels [based on a weighted average of the Australian target of -60% and the New Zealand one of -

50% by 2050, with an assumed linear pathway from 2005-2050]; Japan = -10% [middle estimate of the 6 scenarios of +4% to -

25% being considered by the government]; Canada = 0% [equivalent to target of -20% below 2006 levels by 2020]; US = 0% 
[target to return to 1990 levels by 2020]; EU27 and EFTA = -30% [reflecting EU and Norwegian targets, if others take on 

comparable efforts]; no targets assumed for other regions. 

4. In line with the other simulations it is assumed that the CDM is scaled up to include all sectors and transaction costs are ignored, 
i.e. the results assume a cost-effective supply of CERs. 

5. The availability of the CDM implies that reductions achieved domestically are smaller than the imposed target. Linking also 
affects regional reductions. 

 

137. The actions that different countries might take on, and the support that they might receive for 

action, are key issues that climate negotiators are discussing with respect to a post-2012 framework. To 

ensure the political acceptability of any agreement, it will be essential to ensure a distribution of the burden 

of action that addresses free-riding incentives while being perceived as fair and equitable. This may imply 

that support for action is prioritised to those areas where it has the largest impact on world emissions and to 

those that need it most.  
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