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Executive summary 
The Clean Development Mechanism (CDM) is arguably the most important international 

climate policy.  It provides a no-lose mechanism for developing countries to reduce 

emissions. It also reduces the overall costs of meeting shared global targets.  Both are 

central to the next global deal on climate change. 

The CDM has had a wide range of major successes, not least the anticipated reduction of 

around one and a half billion tonnes of CO2e to 2012 (UNEP Risoe, 2008). In this brief 

peer review paper, however, we focus on the CDM’s deficiencies. The paper provides 

analysis grounded in microeconomic theory, applying a first principles approach using 

the economics of incentives and mechanism design to assist with (i) the diagnosis of the 

problems with the CDM and (ii) to evaluate the options for reform. 

There are two major challenges. First, the mechanism faces fundamental challenges of 

asymmetric and uncertain information. The eligibility of emission reduction projects 

under the CDM depends on the demonstration of ‘additionality’, namely that the project 

would not have happened without funds from the CDM. If eligible, the quantum of 

payment for the project, made through the award of carbon credits called ‘Certified 

Emission Reductions’ (CERs), is also a function of what would have happened if the 

project had not occurred. As such, at the core of the CDM are uncertain ‘baselines’, or 

counterfactuals. Firms applying for CERs have more information about this hypothetical 

baseline than the regulator, because they are more likely to know what they would have 

done if the CDM had not existed. Unsurprisingly, these problems of asymmetric 

information have generated opportunities for gaming the system, coupled with classic 

symptoms of moral hazard and adverse selection. The net result is that the 

environmental effectiveness of the scheme has been questioned, because a proportion of 

CERs have been issued to non-additional projects, which would have happened anyway. 

(These are ‘Type I errors’, or false positives.) Non-additional projects depress the 

equilibrium CER price and reduce the returns on genuinely additional projects. There are 

also additional projects which, for one reason or another, are not eligible under the CDM. 

(These are ‘Type II errors’, or false negatives.) 

Second, in the 2013–2020 period, the CDM will need to step up to become commensurate 

with the scale and urgency of the climate change problem. At present, the CDM is 

‘micro’, operating at a project-by-project level, involving significant transaction costs, 

risks of delays and problems in the various hurdles that projects need to overcome to 

satisfy the CDM Executive Board (EB) of their merit. These structural problems increase 



 

the barriers to firms wishing to undertake genuinely additional projects, and increase the 

risks and the cost of capital for investing in emission reduction activities. Reforms are 

needed to make the CDM a major contributor to global emissions reductions, consistent 

with the scale and urgency of the problem. Further, given the problems of uncertain and 

asymmetric information set out above, CDM reforms should also assist developing 

countries in taking up their own emissions caps, so that difficult problems about 

counterfactuals are alleviated. 

Given these information problems, it is natural to look for an ‘incentive-compatible 

mechanism’ which will elicit truthful information from firms. However, there is no 

straightforward design for this context, and trade-offs must be made. First, moving from 

the micro (project-specific) level to a more macro (e.g. sectoral) level reduces information 

asymmetries between firms and the regulator, and reduces verification costs, but it also 

involves greater uncertainty in business-as-usual sector emissions, and probably 

increases both Type I and Type II errors. Second, setting a stringent ex ante benchmark 

will reduce Type I errors, but will increase Type II errors.  Furthermore, any mechanism 

needs to be robust to withstand gaming by countries, and as noted above should assist 

with the transition to cap and trade. 

With these considerations in mind, various reform options are examined, including: CER 

discounting, Programmatic CDM, Policy CDM, Sectoral approaches, government deals, 

CER procurement auctions, and various combinations of the above.  

Based on the analysis in the paper, it is recommended that: 

 CER discounting, equivalent to reducing the CER price signal faced by project 

developers, carries significant drawbacks (perverse selection effects) to be 

weighed against the advantages (aggregate environmental additionality, 

provision of an incentive to transition to cap and trade). A significant 

consideration is that CER discounting would cause a shift from the commodity 

to the currency conceptualisation of CERs. 

 Programmatic CDM should continue to be supported and streamlined; 

 Government ‘deals’ that reduce emissions through infrastructure development 

are to be welcomed, if rich countries can convince their electorates to provide 

the finance; 

 Sectoral CDM has the advantage of providing incentives directly to firms in a 

manner that is consistent with overall environmental objectives. In contrast, 

Policy CDM and Sectoral no-lose targets face the major challenge of leaving 

implementation to national governments; 

 Benchmarks for the sectoral CDM will need to trade-off between Type I and 



 

Type II errors; the point of optimality will be different for different sectors, and 

individual country and technology characteristics (e.g. new or old build) will 

probably need to be taken into account; 

 CER procurement auctions are likely to play an increasing role as national 

governments seek value for money from projects earlier on in the development 

stages, with a potential role for reverse auctions in paying for emission 

reductions currently outside the Kyoto framework (Montreal gases, forestry). 

There are three key areas for future work. First, given that none of the proposals assessed 

in this paper is ideal, there is likely to be a payoff from further, and more creatively 

focused, intellectual effort in this area.  Second, the absence of good quality empirical 

data may prove to be on the critical path in terms of developing the necessary detailed 

CDM reform proposals.  Obtaining and deploying data is increasingly important.  Third, 

leveraging this and other research, it will be necessary to build a shared understanding 

of the economics of CDM reform to underpin the political negotiations.  
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Definitions 

Annex I countries:  Countries including the industrialized countries that were 

members of the OECD in 1992, plus countries with economies in transition, including 

the Russian Federation, the Baltic States, and several Central and Eastern European 

States.  These countries are listed in Annex I of the UNFCCC: 

http://unfccc.int/parties_and_observers/items/2704.php   

CDM: Clean Development Mechanism, the no-lose offset mechanism that provides 

funds from Annex 1 countries to non-Annex 1 countries under the Kyoto Protocol. 

CDM EB: Clean Development Mechanism Executive Board, the UNFCCC body based 

in Bonn. 

CER: “Certified Emission Reduction”, a type of carbon credit awarded to successful 

projects under the CDM, reflecting the reduction of one tonne of CO2e compared with 

the baseline. 

CER discounting: One tonne CO2e would generate less than one CER.  This proposal 

is discussed in section 4.2. 

CO2e: carbon dioxide equivalent 

EU ETS: EU Emissions Trading Scheme 

Kyoto Protocol: The Kyoto Protocol is an international agreement linked to the 

UNFCCC. It sets binding targets for 37 industrialized countries and the European 

community for reducing greenhouse gas (GHG) emissions. 

Non-Annex 1 countries: Mostly developing country parties to the UNFCC, listed at 

http://unfccc.int/parties_and_observers/parties/non_annex_i/items/2833.php  

OECD: Organisation for Economic Co-operation and Development 

Programmatic CDM: This proposal, currently being implemented, is that large 

numbers of relatively small emission reduction activities can be grouped together and 

submitted for approval by the CDM EB in one application, to reduce transaction and 

verification costs.  This proposal is discussed in section 4.3. 

http://unfccc.int/parties_and_observers/items/2704.php
http://unfccc.int/parties_and_observers/parties/non_annex_i/items/2833.php
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Policy CDM: The proposal that CERs should be given to national governments of 

non-Annex I countries as a reward for domestic policies which verifiably reduce 

emissions.  This proposal is discussed in section 4.4. 

Project-based mechanisms: A mechanism that awards credits to individual projects 

that reduce emissions compared with a specific baseline.  The current CDM is in large 

measure a project-based mechanism. 

Sectoral approaches: The proposal that sectoral benchmarks should be set by which 

emission reduction activities should be assessed.  Sectoral CDM and Sectoral no-lose 

targets are two specific proposals.  This is discussed in section 4.5 

Sectoral CDM: The proposal that the sectoral benchmarks should be set by the CDM 

EB.  CERs would be granted to firms who surpassed specific benchmarks applicable to 

their sector.  This proposal is discussed in section 4.5.1. 

Sectoral no-lose target:  The proposal that the sectoral benchmarks should be set by 

the COP.  CERs would be granted to governments for implementing policies and 

measures that reduce emissions in the sector below the national sector baseline.  This 

proposal is discussed in section 4.5.2.  

UNFCCC: United Nations Framework Convention on Climate Change 
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1 Objectives of post-2012 CDM 

1.1 Environmental effectiveness and scale 

A post-2012 CDM would need to contribute genuine emission reductions on a major 

scale, consistent with the scale of the challenge it is being asked to address.1 Stern 

(2008) estimates that under a reformed CDM, achieving climate stabilisation would 

imply annual flows of US$20–75billion by 2020 and up to US$100billion by 2030. Yet 

the current CDM involves significant transaction costs, risks of delays and problems 

in overcoming the various hurdles necessary to satisfy the CDM EB of the merit of an 

emission reduction project. As a result, the capacity of the current CDM is about 400 

project registrations per year; to date 1133 projects have been registered (UNEP Risoe, 

2008).  Financial flows under the current CDM are perhaps only €6 billion annually, or 

€15-30 billion over the 5 years from 2008 to 2012 given expected volumes of 1.5 billion 

tonnes traded at current CER prices of €10-€20. In other words, the CDM needs to be 

scaled up several fold, possibly even by an order of magnitude if we are to achieve the 

overarching objective of climate stabilisation. 

Further, as the CDM is scaled up its environmental effectiveness must be 

strengthened, to ensure that the claimed emission reductions have in fact occurred. 

The current mechanism provides some reassurance of environmental effectiveness by 

requiring project-level ‘additionality’, namely a demonstration that the project would 

not have happened without funds under the CDM. If this is shown, the project is 

awarded Certified Emission Reductions (CERs), which are also a function of what 

would have happened if the project had not occurred. In a world of perfect 

information, project-level additionality is an appropriate concept. Additionality 

implies that all funds are flowing directly to emission reductions project that are just 

on the margin; the CDM is designed to provide funds to projects that are not quite 

profitable beforehand, but which are profitable afterwards.  The intention is to ensure 

that funds are not spent on infra-marginal activities, which would have happened 

anyway. 

However, the concept of project-level additionality is fundamentally reliant upon 

uncertain ‘baselines’, or counterfactuals. Firms applying for CERs have more 

                                                      

1
 See Hepburn (2007) for an overview of climate change economics, and Hepburn and Stern 

(2008) for an overview of the challenges in reaching a new global deal on climate change. 
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information about this hypothetical baseline than the regulator, because they are more 

likely to know what they would have done if the CDM had not existed. These features 

of asymmetric and uncertain information have generated opportunities for gaming 

the system, coupled with moral hazard and adverse selection (see section 2.3 below). 

The result of these information problems is that the environmental effectiveness of the 

CDM is under question, and an (unknown) proportion of CERs have been issued to 

non-additional projects which would have happened anyway. Non-additional 

projects depress the equilibrium CER price and reduce the returns on genuinely 

additional projects. 

These information problems are difficult to eliminate in a no-lose one-sided trading 

scheme such as the current CDM. Furthermore, by definition, the CDM does not 

generate emission reductions above and beyond those required by developed country 

targets (Stern, 2006). For these reasons, any one-sided or offset mechanism, including 

a reformed CDM, must been seen as serving only a transitional function. The 

eventual mechanism looks very likely to be a global cap-and-trade scheme. This 

would resolve the otherwise intractable problems arising from counterfactuals, and 

would also address issues of historical responsibility and justice through political 

negotiations on allowance allocations. As such, an important component of CDM 

reform is to support the transition from a pure offset mechanism to the mobilisation of 

global emissions reductions through a global cap-and-trade scheme. This obviously 

implies that the reformed CDM has to provide incentives, on a large scale, to induce 

advanced developing countries to move towards taking on absolute emission targets, 

as discussed in section 4.2 below. 

1.2 Efficiency: emission reductions at lowest cost  

A major objective of the CDM is to provide the flexibility to allow emission reductions 

to occur ‘where’ it is cheapest to do so. For a variety of reasons, this is often in the 

developing world where emissions are not yet capped.  

But (dynamic) efficiency also requires emissions reductions to be made ‘when’ it is 

cheapest to do so. Directing funds to the cheapest reductions available immediately is 

not necessarily optimal if this increases costs subsequently. For instance, preventing 

the lock-in of high-carbon intensity electricity generation (exemplified by the rapid 

addition of new coal-fired power generation in China) may not appear to be least-cost 

now, but may turn out to be least cost when compared to the range of options over 
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time.2 

In addition to ‘where’ and ‘when’ efficiency, a post-2012 CDM should be designed to 

ensure that inefficient, perverse effects are avoided. Two in particular are important: 

 If benchmarks are employed, these should not be a function of current or past 

firm decisions, otherwise ratchet effects3 may arise. For instance, 

benchmarks should not reward firms emitting more now with a larger permit 

allocation in the future; 

 Perverse incentives for governments may arise if domestic project developers 

are advantaged by favourable baselines created by weak national climate 

policy. 

 

1.3 Equity: no-lose mechanism for clean development 

Based on the principle of ‘common but differentiated responsibility’, and recognising 

the historical contribution of developed nations to increasing the stock of greenhouse 

gas emissions, the post-2012 CDM will, for the time being, remain a ‘no lose’ 

mechanism for developing countries.  

However, it is important to ask who must not lose. Firms participating in the CDM? 

All firms in developing countries? All households? The nation state as a whole? 

Under the current CDM, each individual firm participating in the CDM does not lose.4  

However, there are good reasons for the CDM to be ‘no-lose’ for the country as a 

whole, rather than for participating firms. First, the fact that participating firms win, 

does not guarantee that all firms nationally will be better off, and it certainly does not 

imply that local households and consumers will be better off. For instance, the EU ETS 

generated substantial profits for electricity generators in Europe, but this was at the 

                                                      

2
 Dynamic efficiency will be improved by extending the current (short) 5-year commitment 

period from 2008–2012, to the 8-year period from 2012–2020.  Greater clarity about longer term 

climate policy arrangements, and the level of a global carbon price, would also improve 

dynamic efficiency. 

3
 See Freixas, Guesnerie and Tirole (1985). 

4
 More precisely, the CDM makes investments in emission reduction projects more profitable 

ex ante, even if ex post some of those investments turn out to be failures. 
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cost of European consumers, who face higher prices from the scheme. National 

governments should arguably focus on general social welfare rather than the specific 

economic interests of firms participating in the CDM.  

Second, it is nation states, rather than private firms, that will sign up to a replacement 

for the Kyoto Protocol, agree to CDM reforms, and implement the reforms 

domestically. From the perspective of the international negotiations, the critical 

criterion is that the country as a whole does not lose from the reformed CDM. 

There are two further advantages of applying ‘no lose’ to the national level rather 

than the firm level. First, it may attenuate the undesirable effects of a subsidy that 

encourages entry (see section 2.2.1 below). Second, it increases the flexibility in design 

of post-2012 CDM. In particular, the aggregate outcome for each country is likely to be 

substantially better if some individuals and firms are allowed to lose.5  

 

 

                                                      

5
 This is analogous to the usual Hicks (1939) and Kaldor (1939) arguments for focussing on the 

efficiency of domestic policy innovations, and addressing equity through alternative policy 

instruments. 
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2 Problems with the CDM 

2.1 Outline 

The previous section set out the three main objectives of the post-2012 CDM, namely 

(i) environmental effectiveness and appropriate scale; (ii) static and dynamic 

economic efficiency; and (iii) equity, so that the CDM provides a no-lose mechanism 

for participating nations. 

This section sets out the key problems with the CDM in its current form. These are: (i) 

an unclear conceptual basis; (ii) significant problems with ‘additionality’ and 

asymmetric information; (iii) perverse policy incentives; (iv) large rents flowing to 

project developers; (v) a failure to contribute to sustainable development. The section 

focuses on the challenges created by the concept of additionality, and the symptoms 

of asymmetric information. 

2.2 Unclear conceptual basis 

2.2.1 Market or subsidy? 

The CDM rewards project developers on the basis of market prices, set through the 

interaction of supply and demand for CERs. The CDM can be viewed as a ‘one-sided 

trading scheme’ (Stern, 2008). It can also be viewed as a subsidy (Wara, 2007), rather 

than a market, because it is a mechanism by which Annex 1 countries subsidise non-

Annex 1 countries to reduce their emissions.  

As is well-understood, while environmental subsidies and taxes can be designed to 

have the same marginal incentives, an important difference is that subsidies for 

reducing emissions increase profits of firms in emitting industries, encouraging 

greater output in these industries. In contrast, an emissions tax reduces profits in 

industries generating emissions, discouraging output and entry. An abatement 

subsidy may encourage entry if the subsidy not only covers the abatement cost, but 

also provides additional rents to firms.  

The CDM is a rather imperfect subsidy because, not only is it a ‘no lose’ proposition 

for participating firms, but in many cases it has provided significant wins, in the form 

of rents to firms. Buyers in Western Europe are paying well above the abatement cost 

for CERs, because CER prices are set primarily by the balance of supply and demand 

in the EU ETS. Indeed, in the case of HFC-23 projects, CER prices have been as high as 
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10 times the marginal cost of abatement (Wara, 2007). So, although the CDM is 

efficient as a market mechanism—it seeks out the cheapest projects — it is not a cost-

effective subsidy because it allows large transfers of rents to project developers in the 

less-developed world, which could have been deployed instead to further reduce 

emissions. 

Conceptualising the CDM as a subsidy lends further support to the view that the 

mechanism should be ‘no-lose’ for nation states, rather than for individual 

participating firms, as this may reduce the scale of undesirable entry effects by 

reducing rents to project developers. 

2.2.2 Commodity or currency? 

Certified Emission Reductions are often understood to be analogous to a commodity; 

one tonne of CO2e reduced by one firm in a given location is identical to one tonne of 

CO2e reduced by a different firm in a different location, provided that the tonne has 

been recognised by the CDM EB, so that a CER has been issued.6 Indeed, the 

commodity analogy is necessary for the CDM to have legitimacy as an offset system, 

because each CER used by a participating firm in the EU ETS, or by an Annex 1 

government allows an extra tonne of CO2e to be emitted by that firm or government. 

However, an analogy with currencies, which have fluctuating exchange rates, is also 

possible. This is partly inspired by discussions among policy and market participants 

about how the tradable allowances in different regional or international ETSs will 

relate to one another. With no barriers to trade and a liquid global market, carbon 

prices would be identical around the world. However, such idealised conditions are 

unlikely for some time, and in the transitional period there will be an implicit or 

explicit exchange rate between the tradable allowances from different schemes, where 

more ambitious schemes with tighter caps will have higher carbon prices than 

schemes with weaker caps.  

If the analogy with currencies dominates, this opens the possibility for exploring ideas 

such as CER discounting (see section 4.2 below), which otherwise may not be viewed 

as a legitimate path of reform. 

                                                      

6
 Note there are minor anomalies to this view, such as the treatment of large hydro in the 

CDM. 
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2.3 Additionality and asymmetric information 

The CER market is not an idealised, perfectly competitive market based on perfect 

information. Instead, there is a fundamental asymmetry of information between 

project developers and the market regulator, the CDM EB. The CDM EB is reliant 

upon the project developer to truthfully report the baseline, along with the impact of 

the project.7 The project developer benefits from providing a high estimate of the 

baseline or business-as-usual emissions, and also from providing a low estimate of 

emissions after the proposed project. Overstating carbon savings is extremely 

profitable, and there is little cost in making overstatements or of the risk of sanctions. 

The market regulator (the CDM EB) cannot rely on host country governments to 

assist, for they have an incentive to support their firms through the CDM process to 

gain a larger share of the available revenues. Even the buyers in Annex 1 countries, 

including EU ETS participants, benefit from weak enforcement of additionality in the 

CDM, because the result is cheaper CERs. Cheaper CERs reduce the apparent costs of 

compliance with the Kyoto Protocol targets for Annex 1 governments, and may 

reduce the costs of compliance with the ETS for participating companies.8  

The immediate consequences of additionality problems are the following: 

 CERs are awarded when emissions have not actually been reduced, 

 CERs allow for increased emissions in Europe, so non-additionality may lead 

to a net increase in global emissions, because the CDM is an offset 

mechanism, 

 The CER price falls, reducing the incentive for genuinely additional projects. 

There are two further likely consequences of the asymmetry of information: 

                                                      

7
 While independent verification agencies are closely involved in the process of cross-checking 

the reporting and monitoring of the impact of the project, the baseline is inevitably subjective 

and uncertain, providing ample room for biased estimates, whether deliberately[? consciously] 

or unconsciously.  

8
 Indeed, the entities with the most direct incentive to attempt to correct this bias are project 

owners and developers who are conducting genuinely additional projects, because non-

additional CERs reduce prices, and the returns from genuine projects. However, this incentive 

is diffuse, as no individual (non-additional) project will have a strong effect on CER prices. 
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 Adverse selection: Given that non-additional projects are cheaper at the 

margin to submit for the CDM (since they were going to occur anyway), the 

greater the information asymmetry, the higher the proportion of non-

additional projects, all other things being equal. This is exacerbated by the 

general CER price effect noted above. 

 Moral hazard: The quantum of CERs received by firms is a function of their 

baseline emissions. Firms therefore have an incentive not simply to overstate 

their baseline emissions, but may have an incentive to take action to actually 

increase their baseline emissions. This problem is exacerbated by the 

imperfections involved in using subsidies to internalise environmental 

externalities, noted in section 2.2.1 above. The initial concerns (now solved by 

the CDM EB) about new build of HCFC-22 plants, simply in order to derive 

CERs by destruction of the HFC-23 by-product, provides a stark example. 

 

Possible solutions to these information-related problems are discussed in section 4. It 

is worth noting here that many of these solutions involve trade-offs between the 

following objectives: 

 Type I error (false positive): Accepting projects that are not-additional  

 Type II error (false negative): Rejecting projects that are additional 

In statistical work, more care is taken to avoid Type I errors (by significance levels at 

5% or 1%) than Type II errors. In this case, both errors involve welfare loss. Type II 

(false negative) errors involve a direct efficiency loss, because rejecting additional 

projects creates an efficiency loss. Type I errors involve an infra-marginal resource 

transfer from Annex I to non-Annex I countries that does not reduce emissions. While 

this is ‘merely’ a distributional effect, it is problematic because (i) the offset nature of 

the mechanism implies that emissions are increased in Europe; and (ii) there is 

presumably a limit on the political willingness of European citizens to direct funds to 

non-Annex 1 countries for their clean development, in which case those (limited) 

funds should be deployed as effectively as possible.  

Many environmental policies in the developed world have been designed without 

particular concern for Type I errors. For instance, renewable feed-in tariffs that have 

been used in the USA and which are associated with the rapid growth of wind in 

Germany, Spain and Denmark, generally make no attempt to restrict the renewable 

premium only to projects that would not otherwise have proceeded. The use of feed-

in tariffs suggests either (i) the governments concerned are willing to transfer wealth 
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from citizens to the shareholders of the relevant industries; or (ii) that they believe the 

feed-in tariffs will lead to new entrants which will compete away the rents. 

It is worth highlighting that, even with the ‘additionality’ problems, the CDM is still 

likely to be more efficient than most feed-in tariffs, which do not make any attempt to 

change behaviour at the margin. It is because of the ambitiousness of the objectives in 

the CDM, coupled with the ‘commodity’ analogy with CERs, that ‘additionality’ has 

come under such strong criticism for over-promising and under-delivering. 

Furthermore, the proportion of Type 1 errors is partly determined by the scale of 

demand for CERs. With low demand, the market will be saturated by cheap, Type 1 

“non-additional” projects, under while high demand, this could not occur (because 

the supply of non-additional projects is finite). One of the solutions to Type 1 errors is, 

therefore, to increase the scale of the CDM, which of course is what is planned (see 

section 1.1). 

2.4 Perverse policy incentives 

As a general principle, projects that are mandated by law are ineligible for CDM 

because they are not ‘additional’. That is, the projects would have occurred without 

the CDM, as a result of the domestic law. Thus, there is a theoretical potential for the 

CDM to create perverse incentives for national governments to delay the introduction 

of policies that would reduce emissions so that their firms remain eligible for CERs. 

Concerns about these potential policy disincentives have been expressed by many 

commentators (Samaniego and Figueres 2002; Figueres 2004; Cosbey et al. 2005; Bosi 

and Ellis 2005). 

For these reasons, the ‘E+ rule’ was introduced which dictates that the baseline should 

ignore policies or regulations implemented since December 1997 that favour 

emissions-intensive activity, to avoid perverse incentives for a host country to 

increase the baseline emissions. Similarly, the ‘E- rule’ states that the baseline should 

ignore policies or regulations implemented since November 2001 that favour less 

emissions-intensive activity, in order to avoid perverse incentives for a host country 

not to reduce the baseline emissions. But the implementation of these two rules has 

been less than perfect, and they have not eliminated perverse incentives for host 

country governments (Michaelowa et al, 2008). 
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2.5 Rents are large and not progressive 

The CDM rewards project developers on the basis of market prices, set through the 

usual interaction of supply and demand for CERs. This implies that the market 

clearing price can be substantially above marginal abatement costs, creating very large 

profits, or rents, as shown in Figure 1. These rents flow in part to project developers in 

non-Annex 1 countries, but also to intermediaries who add value, bear risk, but who 

also profit from information asymmetries.  

Figure 1 Substantial rents currently flow to project developers 

 

Source: Vivid Economics 

There is nothing necessarily wrong with rents flowing to project developers which are 

performing the valuable social function of reducing emissions. However, this transfer 

of funds is not necessarily progressive (i.e. from rich to poor individuals), as is often 

assumed, because project developers and financial intermediaries tend to be large, 

wealthy organisations rather than genuinely poor people in poor countries. In 

contrast, the transfers are at the cost of citizens in Europe who, while wealthy by 

global standards, may well be poorer than the shareholders of project development 

companies. 

More importantly, using a market mechanism limits the potential for price 

discrimination, whereby Annex 1 governments would spend the funds currently 

being transferred as rents on purchasing more emission reductions, as shown in 

Figure 2. 
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Figure 2 Rents could be deployed to purchase more reductions  

 
Source: Vivid Economics 

As discussed above, however, governments do not have perfect information on 

marginal abatement costs, therefore paying just a small amount more than MAC for 

emission reductions is not possible unless a mechanism were introduced to induce 

developers to reveal their marginal abatement costs (see e.g. section 4.7) and a buyer’s 

cartel was formed. 

Even if this were possible, it may not be desirable. Allowing relatively high initial 

profit margins has served several important functions: (i) compensating new project 

developers for the risks involved in attempting to take projects through the 

(uncertain) CDM EB processes; (ii) creating publicity and spreading awareness of the 

economic merits of reducing emissions; and (ii) inducing new entrants who compete 

away profit margins.  

In short, while it may be prima facie inequitable to pay large rents to relatively wealthy 

organisations in non-Annex 1 countries, it may be difficult and even undesirable to 

design a structure to do otherwise. 

2.6 No contribution to sustainable development 

It is relatively clear that while the CDM is indeed reducing emissions, it is not 

contributing to sustainable development objectives as originally envisaged. It may or 

may not be the case that sustainable development objectives are better achieved 

through mechanisms other than carbon markets (Boyd et al, 2008). This involves a 

complicated set of questions beyond the purview of this paper. 
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3 Key economic concepts 

3.1 Outline 

The previous section set out the main problems that need to be tackled in the post-

2012 CDM, namely (i) the conceptual basis of the mechanism, as a market or subsidy 

and as a commodity or a currency; (ii) asymmetric information and corresponding 

concerns about additionality and environmental integrity; (iii) perverse policy 

incentives; (iv) rents; and (v) the minimal contribution to sustainable development.  

This section sets out the key economic concepts that are relevant to resolving some of 

these problems. These are: (i) incentive compatibility within the theory of mechanism 

design; (ii) selecting the level of aggregation; (iii) ensuring that incentives flow to 

decision makers; (iv) choosing the right number of policy variables; (v) selecting 

benchmark stringency; (vii) anticipating strategies to capture rents; and (viii) aiding 

the transition to a global cap and trade regime. Once these concepts are established, 

the following section goes on to consider the menu of different solutions. 

3.2 Incentive compatibility  

As with any problem of asymmetric information, a starting point is to look for 

incentive compatible mechanisms9 that induce firms to truthfully reveal information 

about their emissions baseline.  

The classic example of an incentive compatible mechanism is the Vickrey auction (or a 

second price sealed-bid auction), where the winner of the auction pays the second-

highest bid. This induces bidders to bid their true values. In this context, the desired 

mechanism would be a reverse (or procurement) auction, used to purchase emission 

reductions and to induce project developers to reveal their true abatement costs. An 

incentive-compatible reverse auction would reveal truthful information about the 

actual abatement cost (in €/tCO2) for a particular project. If this true payment needed 

by the project developer is negative or close to zero, the project is unlikely to be 

additional. 

                                                      

9
 A mechanism is ‘incentive compatible’ if the dominant strategy for every agent is to 

truthfully reveal their private information (e.g. the valuation an agent places on a good in an 

auction, or in this case, their true marginal abatement costs.) 
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The multi-good generalisation of the Vickrey auction to a uniform price auction where 

winning bidders pay the highest non-winning bid does not have the same properties 

of incentive compatibility. Such an auction would contribute to the elicitation of 

truthful bids from project developers, but only from those whose projects were 

additional — developers of non-additional projects (with a true abatement cost that is 

negative) would have an incentive to bid a price above zero, precisely to avoid the 

inference that the project is not additional.   

Even if this mechanism were effective at eliciting truthful bids, it requires all bidders 

to be paid the highest non-winning bid, so the information gained in the process is no 

use for price discrimination in that round of the auction. Indeed, it does not appear 

that there is an obvious mechanism that will ensure both that project developers (i) 

bid their truthful abatement cost, and (ii) are then paid this true abatement cost.  

As such, even if a reverse auction reveals some more information than is available 

from the carbon markets, it can only be employed in a subsequent procurement 

round, and then, because no two projects are the same, the information would have to 

be applied by grouping projects into specific sectors and regions with (assumed) 

similar cost levels. However, there is probably already enough information available 

from existing carbon markets to achieve this type of grouping, without running a 

reverse auction. There are other challenges in the use of reverse auctions in the CDM 

context, discussed further in section 4.7. 

General results from microeconomic theory indicate that there are some situations in 

which tournaments and prizes may provide incentive-compatible mechanisms. While 

prizes are certainly worth examining to support low-carbon innovation, they are 

unlikely to be applicable here.  In the current context, the analogue to tournaments is 

a benchmark that would be set as a function of excellent performance from peers, 

such as the best achieved level of emissions intensity per unit of output, or at least 

improvement beyond a given percentile. These are discussed further in section 4.5.  

3.3 Level of disaggregation 

There are a variety of levels at which the mechanism can be deployed.  At the micro 

extreme, credits can be granted on the basis of reductions from individual projects, as 

currently applies.  At the macro extreme, targets could be set at the global level  for a 

given sector.  There are intermediate levels between the project level and the global 

level of aggregation, including national economies, specific national sectors, and very 
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specific sub-regional sectors (e.g. micro hydro projects in the Gansu province of 

China).  

At the micro level of disaggregation, under a project-based mechanism, additionality 

states that emissions from a particular project are below business-as-usual as a result 

of the CDM. The problem of asymmetric information in setting baselines at this level, 

discussed in section 2.3, is particularly acute, because firms know much more than the 

regulator about their business-as-usual.  But even firms don’t know their own baseline 

with certainty, so there is a certain degree of uncertainty which is symmetric, and 

faced jointly by both the firm and the regulator.  

At a more macro aggregated extreme, under a sectoral-based mechanism it is 

important that overall emissions of sectors in non-Annex 1 countries are below 

business-as-usual as a result of the CDM. The problems of asymmetric information in 

setting the baseline at this level are less severe, for the reason that the information 

about sector-wide emissions available to individual firms, and even sectoral 

associations, is more likely to also be available to the regulator.  While there is 

substantial uncertainty in the baselines, this uncertainty is less severely asymmetric 

compared with the project-based mechanism. However, a particular government has 

more information about its domestic sector than the regulating body (whether the 

CDM EB or the Conference of Parties), so information asymmetries may not be 

entirely eliminated.  

Problems of (symmetric) uncertainty may increase as we move from the micro to the 

macro, in that the baseline for the whole of the non-Annex 1 country emissions is 

probably more difficult to assess than the baseline for one individual project. 

Nevertheless, some aggregate quantities can be estimated more accurately than their 

individual components, for instance when the law of large numbers applies,10 

although this is probably inapplicable in this situation. Perhaps equally as important, 

once a sectoral target is set, is that although the baseline is potentially more uncertain, 

the results at the macro level will be more predictable than the results of many 

individual projects. Indeed, an advantage of a sectoral benchmark may be that, 

                                                      

10
 The law of large numbers states that for a given sample of independent and identically 

distributed (iid) random variables, the average of these observations will eventually approach 

and stay close to the expected value. For example, the average of 10,000 dice rolls is much 

more accurately estimated than the next dice roll. 

http://en.wikipedia.org/wiki/Statistical_independence
http://en.wikipedia.org/wiki/Arithmetic_mean
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provided it is carefully designed, it may be more likely to guarantee the achievement 

of overall environmental targets than the aggregation of many individual offset 

projects.  But even one-sided sectoral benchmarks cannot guarantee a particular 

result, because firms are not obliged to try to meet or exceed the benchmark. 

An even more important trade-off is that determining project-specific baselines 

increases verification costs, and significantly reduces the speed of CDM approval, 

which adds further risk and cost for project developers. In contrast, setting a single 

baseline at the global level does not require thousands of verifiers checking 

assumptions about business-as-usual, but instead requires a challenging 

macroeconomic study. 

The benefit is that project-specific baselines, when accurate, get the incentives just 

right by rewarding projects right on the margin. In contrast, setting benchmarks for an 

entire sector will inevitably lead to some Type I and Type II errors (see section 2.3 for 

definition). The trade-off is that while a more granular, project-by-project baseline is 

likely to (but will not necessarily) reduce both Type I and Type II errors, it also 

involves significantly greater verification costs. 

Ultimately, the CDM should provide emissions reductions that are additional at the 

global, macro level. It is of little use if individual projects are deemed additional, and 

yet the net effect is that emissions are not reduced. However, trade-offs involved in 

shifting from the micro to the macro level are important, and are summarised the in 

table below.  

Table 1 Trade-offs between micro (project) and macro (sector) benchmarks 

Consideration Micro Level Macro level 

Verification and other costs  Higher costs  Lower costs 

Asymmetric information  Significant problem  Insignificant problem 

(Symmetric) uncertainty  Lower uncertainty in BAU;  

 Higher uncertainty in results 

 Higher uncertainty in BAU 

 Lower uncertainty in results 

Type I and Type II errors  Probably fewer errors  Probably more errors 

Source: Vivid Economics 

3.4 Incentives must reach the decision maker 

No matter at which level the business-as-usual baselines are set, and no matter which 

institution bears responsibility for implementing policy, the incentives provided by 
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the CDM must reach the decision makers who are considering whether or not to 

invest in emission reduction activities. In many cases, these decisions are taken within 

firms (including state-owned enterprises) rather than by government. Hence 

approaches that provide incentives for intermediate institutions (e.g. Nation States, 

sectoral associations etc) to reduce emissions, require that the intermediate institution 

designs a way to ensure that appropriate incentives flow through to the ultimate 

decision-maker. 

Table 2 CDM model and the targeted decision-maker  

CDM model Intermediate institution 

Project-based CDM Not applicable (N/A)— individual firms are directly targetted 

Programmatic CDM Aggregators, or N/A 

Sectoral CDM Aggregators, sectoral associations, government or N/A 

Policy CDM Government 

Source: Vivid Economics

Table 2 makes clear that different CDM reform model options (discussed in section 4) 

may involve financial flows moving through different intermediate institutions. For 

instance, sectoral approaches could provide incentives directly to sectoral 

associations, which could then coordinate activities by member firms in order to 

share the gains from reduced emissions. Equally, however, sectoral benchmarks 

might be set at the UNFCCC level, removing ex ante uncertainty about baseline 

emissions, but otherwise leaving individual firms to undertake projects much as in 

the current arrangements. 

Policy CDM might provide incentives directly to governments for specific emission 

reduction policies (such as domestic emissions trading), and governments could use 

the policy CDM subsidy to support their low-carbon policies and to address 

transitional impacts in the move towards a decarbonised economy. Indeed, it is 

helpful to ask whether the CDM in its current form would be superior to a set of 

domestic emissions trading schemes financed through and supported by a system of 

international payments under a reformed CDM. This depends in large part on the 

capability of national governments to devise and implement domestic emissions 

trading schemes. Table 3 sets out a summary of the relevant considerations. 

One possible advantage of employing intermediate institutions such as national 

governments is that they may be able to separate equity and efficiency to produce a 
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more desirable policy outcome. For instance, given that the CDM should be a ‘no 

lose’ mechanism for Nation States (see section 1.3), the financial transfers involved in 

a Policy CDM approach might be directed to securing that equity objective, leaving 

the government to deliver national emissions reductions through a range of 

(efficient) domestic climate policies, including carbon trading or taxation. Dealing 

with the equity problems separately may allow for a much stronger domestic carbon 

price signal, leading to some firms ‘losing’ and being compensated by the 

government, than would otherwise be possible. 

Table 3 Advantages and disadvantages of different intermediate institutions 

Intermediate 

institution 

Advantages Disadvantages 

None 

 (UNFCCC → 

firms) 

Well-understood; existing CDM is in this 

category; most ‘market oriented’ system as 

it reduces scope of direct government 

failure and/or corruption 

The disadvantages are well-

understood: limited scale of 

response, weak environmental 

effectiveness (additionality), speed 

Nations  

(‘G2G deals’) 

Rewarding governments for sensible low-

carbon policy that induces private sector 

action might capture scale emissions; 

separate equity and efficiency; build 

domestic institutions; helps the transition 

to global cap and trade 

Some governments lack the 

institutional capacity to introduce 

appropriate climate change 

policies and regulation 

Sector associations 

(national or 

international) 

If the sector association is trusted and 

relatively powerful, it may have the clout 

to overcome the prisoners dilemma within 

the industry 

CDM will still need to be 

implemented by nation states; 

sectoral benchmarks will vary 

geographically for equity reasons 

Source: Vivid Economics 

3.5 Number of policy variables 

As the CDM is serving multiple objectives (see section 0) with the one instrument, it 

is reasonable to ask whether increasing the number of policy levers might assist in 

overcoming some of the challenges. 

One example would be ‘double benchmarking’, where there is an ‘additionality 

benchmark’, which we denote , determining whether the project is eligible under 

the reformed CDM, and a ‘baseline benchmark’, denoted β, which would determine 

the number of CERs that eligible projects are awarded. Michaelowa et al (2008) 
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propose that projects beating the additionality benchmark would be automatically 

deemed to be additional (see project A in Figure 3).11  Projects failing to meet the 

additionality benchmark, but nevertheless reducing emissions below the baseline 

benchmark could be considered on a project-specific basis (see project B in Figure 3). 

Projects failing to reduce emission intensities below the baseline benchmark would 

not earn any CERs. 

Figure 3 ‘Double benchmarking’ separating the baseline and additionality  

 
Source: Michaelowa et al (2008) 

The total payment for a project reducing emissions under this ‘double benchmark’ 

scenario is shown in Figure 4. The project developer gets nothing at all until the 

baseline benchmark β is passed, at which point under the project-specific CDM the 

developer may get total payments reflected in the dashed line. Once the additionality 

benchmark  is passed, then assuming the CER price is p, the project developer 

receives a lump sum of L = p( – β) and every further emission reduction is rewarded 

with the marginal price p.12 

                                                      

11
 Project A’s emissions intensity (in grey) is below the additionality benchmark (green 

dashed line), and that CERs (in yellow) are awarded for the difference between the baseline 

benchmark (in blue) and the actual emissions intensity (in grey). 

12
 Note that L = p( – β) is a positive quantity if  and β are defined as in Figure 4. 

 

β 
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Figure 4 Total payments under ‘double benchmarking’ 

β 
Emission reductions, r

Total 

payment

L = p( – β)

β 
Emission reductions, r

Total 

payment

L = p( – β)

 

Source: Vivid Economics 

The incentives at the margin are shown in Figure 5. A lump sum payment upon 

reaching the additionality benchmark, , creates a discontinuity in incentives. 

Figure 5 Marginal payments under ‘double benchmarking’ 

β 
Emission reductions, r

Marginal

payment

p

L = p( – β)

β 
Emission reductions, r

Marginal

payment

p

L = p( – β)

 

Source: Vivid Economics 

Of course, the lump sum L does not necessarily have to be set to equal p( – β). 

Indeed, any value of L could be adopted in order to achieve different ends. This more 

general specification makes it clear that the ‘double benchmark’ approach is merely 

a special case of a more general ‘two part tariff’, involving payment of a lump sum 

L on attainment of a benchmark coupled with a marginal payment p for emissions 

thereafter.  

A two part tariff is a classic price discrimination technique, consistent with the 
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broader concept of companies charging lower prices to customers who purchase 

higher quantities. Here, the Annex I countries that would implement the two part 

tariff are purchasing, rather than selling, emission reductions. But the discontinuity 

may create problems. Firms reducing less than the additionality baseline do not 

receive any reward. If these reductions are in fact additional, then the discontinuity 

has generated an efficiency loss. However, if these reductions (above the 

additionality baseline) are not additional, then the discontinuity has eliminated the 

wasted transfer of resources to a project that would have happened anyway. The 

merit of a two-part tariff depends on this trade off. Further analysis of the 

microeconomics of two-part tariffs and the factors involved in setting benchmarks is 

outlined in section 4.5. 

Splitting the tariff into two parts provides the potential for a reformed CDM to 

provide both direct payments to nation states (e.g. the lump sum) for achievement of 

macro (e.g. sectoral) goals, coupled with payments at the margin to firms who exceed 

the additionality baseline. Nation states could themselves choose to pass on the lump 

sum to firms to generate the incentive structure described in Figures 3 to 5. 

Alternatively, if the lump sum were not needed by firms (perhaps because the 

baseline is too loose for that particular country or sector, or because abatement costs 

are cheaper than the CER price, p, government might use it to achieve other 

objectives.  Determining the optimal  L and p can be explored with the model 

outlined in the Appendix (see section 8).13 

It is clear that this structure has potential to create flexibility to resolve some of the 

problems with the current CDM. However, it is worth adding one general caveat. 

Discontinuous incentive structures are more likely to generate unwanted side-effects 

than linear incentive structures. In some settings they promote gaming by the players 

(here this might consist of arguments over firm and sector boundaries), and as noted 

                                                      

13 The lump sum payment, L, is presumably a variable to be determined as part of CDM 

design.  Even the CER price, p, may be subject to influence (e.g. by CER discounting).  

Determining the optimal levels of L and p requires an indication of the likely response of both 

additional and non-additional projects to changes in L and p, as measured by the percentage 

of Type I and Type II errors. This is ultimately an empirical question about the L and p price 

elasticity of (additional or non-additional) emission reductions, but the economic model 

outlined in the Appendix provides some insight in the absence of real data (section 7). 
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the discontinuity itself is a source of inefficiency — firms who could genuinely 

reduce emissions part way to the additionality baseline have no incentive to do so. 

3.6 Benchmark stringency 

Just as there are fundamental trade-offs to be made in choosing between a more 

micro (project-level) and macro (international sector) level of aggregation (see section 

3.3), so too are there important trade-offs in choosing benchmark stringency. 

The more stringent the additionality benchmark, the more projects (additional and 

non-additional) are excluded. Hence a stringent benchmark has the merit of reducing 

Type I errors (false positives) but it increases Type II errors (false negatives), just in 

the same way as increasing the stringency of a statistical test by increasing the level 

of significance from 5% to 1% (see section 7). In other words, stringent benchmarks 

mean that both additional projects and non-additional projects are more likely to be 

rejected. Rejecting non-additional projects reduces unnecessary financial flows from 

developed to developing countries. However, as additional projects are also rejected, 

this means that a more stringent benchmark may actually decrease emission 

reductions. It is not unreasonable to assume that projects meeting more stringent 

benchmarks are more additional, therefore the proportion of additional projects 

would be expected to increase with a more stringent benchmark. 

In contrast, weaker benchmarks reduce Type II errors (additional projects that are 

falsely rejected) but would increase Type I errors (non-additional projects that are 

awarded CERs). Further, as above, weaker benchmarks are likely to increase the 

proportion of non-additional projects. This trade-off is formally explored with some 

functional forms in the modelling in the Appendix (section 7).  

3.7 Rent capture and game theoretic responses 

In the existing CDM, sovereign states, notably China, have seen substantial rents 

flow to international intermediaries, and have responded with two measures 

designed to retain the profits from the CDM within the country: 

 Setting an ‘unofficial’ floor price of €8-9/CER, 

 Taxing CER projects at different rates to reflect the size of the rents available 

to international buyers, on the basis that CERs are ‘national resources’. Tax 

rates are 65% on HFC and PFC projects, 30% on N2O projects, and 2% on 

renewable and other projects, with the revenues going to promote 
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‘sustainable development’. 

It is unsurprising that rational actors will intervene in the CER market if they observe 

significant rents flowing overseas. As such, reforms should be tested for robustness 

to the resulting game between nation states.  

3.8 Compatibility with the transition to global cap and 
trade 

The reformed CDM can still only serve a transitional function because, by 

definition, the CDM does not generate emission reductions above and beyond those 

required by developed country targets (Stern, 2006).14 The eventual mechanism looks 

very likely to be a global full cap-and-trade scheme.15 This would resolve the 

otherwise intractable problems about counterfactuals, and would also address issues 

of historical responsibility and justice through political negotiations on allowance 

allocations.  

As such, an important component of CDM reform is to support the transition from a 

pure offset mechanism to the mobilisation of global emissions reductions through a 

global cap-and-trade scheme. This implies that the reformed CDM has to provide 

incentives, at the appropriate scale, to induce advanced developing countries to 

transition to taking on absolute emission targets. 

The relevant timescale for this transition is the period 2012 to 2020, except for the 

very poorest countries.  Significant developed countries are currently setting up their 

                                                      

14
 Indeed, one might even argue that the CDM is responsible for a net increase in emissions 

(Liverman, 2007). The conclusion rests upon the assumptions that (a) the targets agreed to in 

Kyoto would have been identical without the CDM; (b) those targets would have been met 

entirely through domestic emission reductions in the absence of the CDM; and (c) a 

proportion of the emissions reductions under the CDM are not actually real and additional. If 

these assumptions hold, then it follows that incorporating the CDM actually increases net 

global emissions. The conclusion, of course, is only as good as its assumptions, which may be 

debated. 

15
 It is well beyond the ambit of this short peer review paper to engage with arguments for 

the use of alternative instruments to establish a global carbon price signal, such as an 

internationally harmonised carbon tax. For a discussion see Stern (2006, ch 14), Nordhaus 

(2007) and Hepburn (2007). 
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own domestic trading schemes, prior to 2010 (e.g. Australia, New Zealand and the 

US), and Stern (2008) argues that “more advanced” developing countries should 

implement and link cap and trade schemes prior to 2020. 

The challenge in this transition is to move from a scheme which is (i) voluntary and 

(ii) no-lose (i.e. based around offsets) towards cap and trade schemes which are (i) 

mandatory and (ii) not based on offsets, but on agreed baselines.  CER discounting 

(see section 4.2), where the discount rates applied to CERs from individual countries 

increase as a function of country income and development, might provide such an 

incentive.  Supplementarity rules, or caps on imports from countries as a function of 

their income and development, are a less appealing alternative. 
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4 Menu of solutions 

4.1 Introduction 

The previous section sets the concepts relevant to potential solutions, namely: (i) 

incentive compatibility; (ii) the level of aggregation; (iii) ensuring that incentives flow 

to decision makers; (iv) the number of policy variables; (v) benchmark stringency; 

(vii) anticipating strategies to capture rents; and (viii) aiding the transition to a global 

cap and trade regime.  

Before analysing the solutions, it is worth re-emphasising that the CDM is widely, 

and justifiably, considered a success. It has achieved a great deal in a short period of 

time. It provides an enormously strong model as evidenced by the ready acceptance 

of CERs in non-Kyoto emissions trading schemes around the world and provides a 

firm basis upon which to build and reform the mechanism for the next phase. 

That said, this section starts from the premise that the challenges of the 2013–2020 

phase required the CDM to become substantially more ‘wholesale’, implying that 

minor improvements are unlikely to be adequate. The main options are: (i) CER 

Discounting; (ii) Programmatic CDM; (iii) Policy CDM; (iv) Sectoral approaches, 

including benchmarks; (v) Governmental agreements; (vi) Global CER procurement 

auctions; and (vii) two or more of the above approaches combined. 

4.2 CER discounting 

As noted in section 2.2.2, the CDM has been constructed on a ‘commodity’ basis, 

such that one tonne CO2e reduced yields one CER, which is fungible with an EUA 

and an AAU, hence allowing increased emissions in the EU and other Annex 1 

countries by precisely one tonne. Discounting CERs, proposed by Chung (2007), 

would reflect a move from the ‘commodity’ analogy to a ‘currency’ analogy. In this 

proposal, one tonne CO2e would generate less than one CER.  

Chung (2007) argues that discounting would support overall environmental 

effectiveness of the CDM (see section 4.2.2), and would also encourage developing 

countries to make much more significant emission reductions without taking on a 

cap. Greenpeace (2000) had also proposed CER discounting as a means of reducing 

the importance of additionality. However, as we will see, the impacts of discounting 

are not uniquely positive. 
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4.2.1 Discounting at the project level 

At the microeconomic project level, discounting will probably have a negative effect 

on additionality, and at best the effect will be neutral, rather than positive. By 

definition, additional projects need the carbon finance (or else they would not have 

occurred), while non-additional projects do not need the carbon finance (and would 

have occurred anyway). Discounting CERs weakens the price signal, which has two 

effects: 

- It reduces the rents earned by all projects (additional and non-additional); 

- It reduces the number of profitable additional projects (as some projects 

would need the full quantum of CERs to proceed). The number of non-

additional projects that are granted CERs will not change, because non-

additional projects were not relying on CER revenue in the first place. 

In other words, discounting is likely to increase the proportion of non-additional 

projects. The greater the discount rate on CERs, the larger the endogenous reduction 

in the proportion of additional projects. In the limit, as the CER discount rate 

approaches 100%, the proportion of non-additional projects also approaches 100% 

(for modelling, see section 7). Empirically assessing the scale of this perverse effect is 

obviously important. For instance, suppose it is believed that the percentage of non-

additional projects is 50%, prior to the introduction of CER discounting. From a 

policy perspective it matters enormously whether CER discounting increases the 

non-additional percentage to 51% or to 70%.  

4.2.2 Discounting at the macroeconomic level 

Despite the possible perverse effects at the micro level, discounting could work to 

increase environmental integrity at the aggregate, macroeconomic level. If only 50% 

of claimed tonnes of CO2e are additional, but two tonnes of CO2 are required in order 

to receive one CER, then at a macroeconomic level, discounting could ensure that the 

CDM was not increasing net emissions, shoring up environmental integrity 

(provided that the perverse effects described in section 4.2.1 were accounted for).  

The main functions of discounting would be the following: 

- Contribute to macro environmental integrity (but recognising the potential 

perverse microeconomic effect noted above); 
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- Reduce rents flowing to projects where marginal abatement costs are much 

lower than the market price. For instance, HFC23 projects would still have 

been profitable in many cases if over 5 tonnes of CO2e reductions were 

required for the issuance of one CER; 

- Provide a transitional incentive for more advanced developing countries to 

take on emissions caps (Michaelowa et al, 2008). 

CER Discounting may be used in combination with several of the other reform 

options discussed in the following sections. 

4.3 Programmatic CDM 

Michaelowa et al (2008) provide a helpful and detailed summary of the current status 

and potential for programmatic CDM, which allows large numbers of small, 

distributed projects, which are monitored and verified jointly, rather than on a 

project-by-project basis, using appropriate sampling of results. This is intended to cut 

transaction costs and allow the CDM to support many small, geographically and 

temporally dispersed activities where there are a large number of project owners 

(e.g. individual households). Examples include distribution of energy efficient 

compact fluorescent light bulbs, or efficient or solar powered cooking stoves to 

replace biomass cooking. While individually small, the large numbers of units in a 

programme can sum to significant reductions. 

There are several constraints currently restricting the growth of programmatic CDM, 

and several parties, including the CDM EB and the COP are already working on 

reducing these constraints to allow Programmatic CDM to make a more significant 

contribution. These efforts are clearly welcome, and there is no reason not to 

continue to expand the possibilities of Programmatic CDM  

4.4 Policy CDM 

Policy CDM would allow any activity that falls under a government policy to claim 

CERs, potentially across several sectors. Government policy could promote emission 

reductions through project or sectoral approaches, thereby deriving CERs. Allowing 

government to derive CERs from climate policy should reduce, or eliminate, the 

perverse incentives discussed in section 2.4. 

Policy CDM measures might include renewable feed-in tariffs; fuel efficiency 
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standards, and other policies directed to transport, where currently the CDM has had 

relatively few successes.  

There one possible problems with a policy-based CDM approach. This is that the 

policy CDM requires that incentives flow from the government through to the 

private sector, because the private sector (and their consumers through cost-pass 

through) would be making the decisions and bearing the abatement costs.  It is 

perhaps unlikely that the developing country governments would pass on CDM 

revenues directly to firms for reducing emissions, leading to concerns that this 

approach would blunt incentives.  However, developing country governments, as 

elsewhere, may reach for traditional command-and-control instruments to achieve 

emission reduction targets, collecting the policy-CDM “prize” if these regulations are 

successful.  Command-and-control instruments effectively pass the costs of 

emissions control on to domestic firms and consumers.  The funds from policy CDM 

are likely to go into general revenue, with some suggestion of earmarking for other 

environmental objectives.  This is less likely to be effective than a direct market-

based approach, for the following reasons: (i) institutional and regulatory capacity is 

limited in some countries; and (ii) command-and-control instruments are likely to be 

less efficient than economic instruments (Hepburn, 2006). 

4.5 Sectoral approaches 

Focussing on particular sectors restricts the options for emission reductions, and 

would therefore be expected to (weakly) raise costs compared with a first-best cap 

and trade scheme covering all sectors. However, there are some important 

advantages to this approach (Bodansky 2007), in that the sectoral approach may: 

 broaden participation; 

 simplify negotiations; 

 target critical areas (e.g. lock in); 

 address competitiveness. 

A challenge with any sectoral approach is that confidential data are likely to be 

required in order to determine the appropriate level of the benchmark. Firms will be 

reluctant to share these data, and if they do share data, firms with large market 

shares will have an incentive to inflate their emissions intensity figures to artificially 

increase the business-as-usual emissions. 

Sectoral approaches fall into one of two main schools. The first approach, called 
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‘Sectoral CDM’, envisages granting CERs to firms which emit less than the 

‘additionality benchmark’ defined for their sector. This represents a move away from 

the strict concept of additionality, and towards benchmarks and instruments closer 

to a feed-in tariff, as credits would automatically be given to all those private actors 

producing more efficiently than the baseline. 

The second approach, called ‘Sectoral no-lose targets’, envisages sectoral CDM 

covering a whole sector of a country as a single CDM project. CERs would be granted 

to governments for implementing policies and measures to reduce emissions in the 

sector, provided that emissions fall below the national sector baseline (for example, 

expressed as the emission intensity of the sector as a whole). We consider the two 

approaches in turn. 

4.5.1 Sectoral CDM (CDM EB level) 

Under a ‘sectoral CDM’ approach, the technicalities referring to baselines, 

monitoring and verification, as well as the supervision and approval, would continue 

to be conducted by the CDM Executive Board (unlike ‘Sector no-lose targets’, 

considered in section 4.5.2). 

These benchmarks would be deployed, using the existing CDM infrastructure, to 

ensure that incentives flowed through to the level of the decision makers, which are 

the firms actually making investments to reduce emissions. Firms would receive 

CERs for beating the relevant sectoral benchmark, as defined for their sector and 

geography by the CDM EB.  Other project characteristics, such as technology choice 

and whether the plant is old or new build, are also likely to be relevant to setting 

optimal baselines.  This approach has the merit of integrating a macro target (see 

section 3.3) which would be expected to yield clear overall environmental 

performance, with micro level incentives faced by individual firms (see section 3.4). 

4.5.2 Sectoral no-lose targets (COP level) 

Under this approach, governments would agree sectoral benchmarks at Conference 

of Parties level (rather than at the CDM EB level as in the Sectoral CDM approach in 

section 4.5.1), and governments, not firms, would be granted credits for emission 

reductions relative to these sectoral benchmarks. If emissions in the sector exceeded 

the baseline, there would be no legal consequences; however, if emissions were 

below the baseline, then the state would receive emission reduction credits that 

could be traded internationally. 
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The main difference between sectoral CDM and sector no-lose targets is institutional: 

the former would use the existing CDM EB, while the latter relies upon agreements 

at the Conference of Parties. However, neither the EB nor the Conference of Parties 

could manage the levels of complexity involved in developing appropriate sector 

baselines, so in either case a new UNFCCC technical body would need to be created. 

4.6 Governmental agreements 

Victor and Wara (2008) propose a small number of government to government 

‘deals’ as an element in a post-2012 regime, focussing on infrastructure development 

where money alone is inadequate. Jackson et al (2006) provide two brief examples for 

nuclear technology in India and natural gas-fired power plants in China. These 

proposed deals address climate change, energy development and local pollution 

needs, and might be undertaken relatively cost effectively.  

However, the funds required are proposed to come directly from public sector 

balance sheets in the developed world which, as Hepburn and Stern (2008) note, are 

already stretched. If public funds can be found, a limited number of large-scale 

government to government deals may provide a valuable contribution to reducing 

emissions. However, rich countries already appear likely to fail to meet the 

Millennium Development Goal targets of 0.7 percent of GDP by 2015. Government 

deals would require further public funds in a context where there is no direct payoff 

for rich countries funding the growth of their future industrial competitors. 

4.7 CER procurement auctions 

Auctions initially seem like a promising way to reveal truthful information on 

abatement costs. However, as discussed in section 3.2, auctions are unlikely to be 

able to simultaneously reveal private information and to procure emission 

reductions from projects at (or close to) their marginal abatement cost. The most 

useful information that might be revealed is average abatement costs across sectors 

and countries. However, much of this information is already available through the 

workings of the existing carbon markets. 

The fact that auctions do not immediately solve the asymmetric information problem 

does not mean that they do not have potential. Auctions might be usefully employed 

by national governments as part of their CER procurement process, and tender 

processes are already used. EU Member States including the Netherlands, Austria, 
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and Norway, have high-profile CER procurement programmes.16 The Norwegian 

Ministry of Finance has been authorized by the Storting (Parliament) to contract 

delivery of CERs and ERUs up to about 500 million euro in 2008. The Ministry plans 

to contract some 30 to 35 million tons for delivery during 2008–2012.  

Procurement auctions are of little use for secondary CERs, where there is already a 

relatively liquid market. Given the secondary market, no developer would sell into a 

procurement reverse auction unless auction clearing prices were above secondary 

CER prices, in which case the purchasing government is wasting its money. For this 

reason, procurement programmes have focussed on purchasing primary (non-

issued) CERs at a discount to the issued price, reflecting various risks of non-

delivery.  

Procurement auctions may have an important role in purchasing emission reductions 

where liquid secondary markets do not exist, for example the Montreal gases that are 

not currently included within the Kyoto Protocol provide. These are discrete areas 

that are not currently connected to the global carbon markets. Other examples would 

be forestry and large scale programmes of carbon capture and storage. The 

mechanism might look similar to the Multilateral Fund of the Montreal Protocol (see 

http://www.multilateralfund.org/), which was established to pay developing 

countries to cover the agreed incremental costs of compliance with the Protocol. 

Along similar lines, Victor and Wara (2008) propose a climate fund for the US and a 

cartel of developing countries, although the suggestion does not contain much detail. 

4.8 Combined approaches 

The items on the menu of reform options are far from mutually exclusive. Indeed, 

many of the above approaches could theoretically and practically be applied 

together. CER Discounting could be applied with any of the subsequent options, and 

Programmatic CDM can and should be extended to capture the full range of smaller 

activities currently overlooked. Government agreements on infrastructure could sit 

alongside the post-2012 CDM, and procurement auctions would work for emissions 

reductions that are not currently within the CDM, or for early-stage projects that will 

ultimately lead to the generation of CERs. To a certain extent, therefore, each of these 

options can be targeted and applied alongside the others. 

                                                      

16
 See http://www.senternovem.nl/carboncredits/, http://www.ji-cdm-

austria.at/en/portal/index.php and http://www.carbonneutralnorway.no/ respectively. 

http://www.multilateralfund.org/
http://www.senternovem.nl/carboncredits/
http://www.ji-cdm-austria.at/en/portal/index.php
http://www.ji-cdm-austria.at/en/portal/index.php
http://www.carbonneutralnorway.no/
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A choice probably needs to be made between policy CDM and the sectoral 

approaches, which all rely upon agreed macro level benchmarks. Of these three, only 

the sectoral CDM spells out a structure in which incentives flow through to 

individual firms whereas in the other two approaches it remains up to national 

governments to implement appropriate policies domestically. On the one hand, this 

could promote valuable capacity building in domestic environmental policy making, 

but on the other hand it may also result in inadequate and delayed policies that do 

not achieve significant emission reductions. 
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5 Recommendations 

Selecting a combination of options from the variety of reform proposals is not easy. 

The following suggestions are offered: 

 CER discounting, equivalent to reducing the CER price signal faced by 

project developers, carries significant drawbacks (perverse selection effects) 

to be weighed against the advantages (aggregate environmental 

additionality, provision of an incentive to transition to cap and trade). A 

significant consideration is that CER discounting would cause a shift from 

the commodity to the currency conceptualisation of CERs. 

 Programmatic CDM should continue to be supported and streamlined; 

 Government ‘deals’ that reduce emissions through infrastructure 

development are to be welcomed, if and only if rich countries can convince 

their electorates to provide the finance; 

 Sectoral CDM has the advantage of providing incentives directly to firms in 

a manner that is consistent with overall environmental objectives. In 

contrast, Policy CDM and Sectoral no-lose targets face the major challenge 

of leaving implementation to national governments; 

 Benchmarks for the sectoral CDM will need to trade-off between Type I and 

Type II errors; the point of optimality will be different for different sectors, 

and individual country and technology characteristics (e.g. new or old 

build) will probably need to be taken into account; 

 CER procurement auctions are likely to play an increasing role as national 

governments seek value for money from projects at earlier stages of 

development, with a potential role for reverse auctions in paying for 

emission reductions currently outside the Kyoto framework (Montreal 

gases, forestry). 

Other reform recommendations are: to include a wider range of technologies, 

particularly carbon capture and storage, in the CDM, to continue to streamline the 

project cycle, and to tighten the monitoring and verification processes by checks on 

approved verifiers. 

5.1 Further research 

There are three areas identified for further research. 
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First, given the wide range of policy proposals already under consideration, there is 

a strong need for careful economic analysis to tease out the advantages and 

disadvantages of each proposal.  It is hoped that this peer review paper contributes 

to that end.  However, given that none of the proposals assessed in this paper is 

ideal, this suggests either that (i) the ideal policy structure is impossible or infeasible, 

or (ii) that there further, and more creatively focused, intellectual effort in this area 

may prove valuable. 

Second, if an existing policy proposal is employed, such as sectoral benchmarks, then 

a series of rather detailed design questions will need addressing that come to grips 

with the inherent trade-offs.  The theoretical model outlined in the Appendix provide 

a degree of insight into the nature and scale of the trade-offs, but this is no substitute 

for proper empirical analysis.  It is disappointing that Michaelowa et al (2006) did not 

have access to a useful data set upon which to begin to develop appropriate 

benchmarks, as this is a crucial input into policy analysis if CDM reforms are to 

proceed along sectoral lines. 

Third, recognising the necessary (and appropriately) political nature of climate 

negotiations, it is important to start from a shared understanding of the economics 

underlying the different CDM reform options.  Discussing the results in this paper, 

and those in Michaelowa et al (2008), with key developing countries may contribute 

to providing that shared understanding.  
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7 Appendix: Economic model 

7.1 Objectives and assumptions 

In order to explore the economics of benchmarking for the CDM, a simple economic 

model was developed, initially algebraically, and subsequently implemented in Excel 

for ease of use. The model is not intended to be specific to any particular industry, 

rather it is designed to provide understanding of the trade-offs involved in setting 

different benchmarks loosely or stringently.  

In order to provide generalised insights, we make the following assumptions:  

 There are a wide range of mitigation activities which reduce emissions from 

business-as-usual by some percentage, r, so that r = 100% implies that all 

emissions are eliminated from within the relevant boundary. This can 

alternatively be seen as a normalisation, so that every mitigation activity is 

analysed as if it reduces only one tonne of CO2e, such that results for specific 

industries can subsequently be scaled up as appropriate. 

 We only impose the constraint that total abatement costs are increasing in 

the percentage of emissions reduced. Marginal abatement costs can be 

increasing, decreasing or constant as the model user desires. Expected total 

abatement costs of a project i, which reduces emissions by fraction ri, are 

given by: 

dmrrc
n

ii )(
 

where the exponent n determines the convexity of the total abatement cost 

function, d is an intercept parameter, and where m is a gradient parameter. 

These parameters are set by means of controls as shown in Figure 6 below. 
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Figure 6 Excel controls for setting assumptions 

 

Source: Vivid Economics 

The regulator does not know actual costs, but rather knows that the spread of total 

abatement costs is given by: 

~)()(~  ii rcrc  

where  is a cost dispersion parameter. An example set of total abatement costs for a 

range of percentage reductions is provided in Figure 7. This particular example 

shows a spread of total abatement costs for r = 100% of around -1 to 7 EUR/t (or 

other units as calibrated to the user’s tastes). 

Figure 7 Example of abatement cost assumptions 

 



UK Government  CDM Reform 

  40 

Source: Vivid Economics 

A mitigation activity is additional if, prior to earning CERs, it has positive total 

abatement costs. A mitigation activity is not additional if prior to earning CERs, it 

has negative costs, )(~
irc  0. For the same cost parameters as those in Figure 7, the 

probability of non-additionality is shown in Figure 8 below: 

Figure 8 Example of implied non-additionality for different r 

 

Source: Vivid Economics 

If eligible for CERs, projects are rewarded with a marginal payoff of p for each 

additional percentage reduced. This can be adjusted as desired to reflect expectations 

about future CER prices. 

7.2 Policy variables 

Given these assumptions, it is assumed that the regulator sets the following 

variables: 

 The Additionality Benchmark, , so that all projects performing above this 

benchmark are rewarded with CERs. Projects below the benchmark are not 

eligible for CERs. The additionality benchmark is expressed as a percentage 

(e.g. 50% of business-as-usual emissions intensity). 

 The Baseline Benchmark, β, from which the quantum of CERs is calculated. 

As with the additionality benchmark, this is expressed as a percentage (e.g. 

20% of business-as-usual emissions intensity). As noted above, this is 
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effectively a special case of providing for a lump sum payment L = p( – β).  

The model allows insight into the impacts of choosing different stringencies of 

benchmarks  and β, as well as the effect of higher or lower marginal payments, p, 

and different cost curve assumptions. The results are expressed in terms of the 

percentage of projects the regulator would expect to be additional, eligible for CERs 

and or profitable after the award of CERs. The model expresses results in terms of 

Type 1 and Type 2 errors.  

7.3 Outputs 

The basic results for a given set of input parameters are expressed in a simple matrix, 

an example of which is shown in Figure 9 below: 

Figure 9 Example results matrix  

 

Source: Vivid Economics 

The results table shows the total proportion of projects in each relevant category, 

given assumptions about abatement opportunities, costs and uncertainties, CER 

prices, and benchmark stringencies. For instance, it shows the proportion of projects 

which are eligible for CERs, but non-additional (Type 1 errors), not eligible for CERs 

but actually additional (Type 2 errors), as well as those in the desired category of 

being both additional and eligible. Within this category, there is a further division 

into those activities that become profitable once CERs are accounted for, which are 

the activities that the CDM will bring about.  

The results table is relatively powerful given there is substantial flexibility in the 

input assumptions. A key assumption which is hardwired into the model, and which 

may not be appropriate for all sectors, is that abatement opportunities are equally 

distributed along r  [0, 1] so that there are as many small emission reductions 

opportunities (low r) as there are large opportunities (r close to 1). 
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The model illustrates the impact of different benchmark stringencies on the viability 

of the project by showing the total abatement costs including CER revenues at 

different percentage emission reductions, as in Figure 10. The baseline benchmark, β, 

has no impact on the results other than to increase the lump sum payment to the firm 

upon achieving the additionality benchmark. This increases the likelihood that 

activities that are eligible for CER payment are actually profitable. 

Figure 10 Example of total costs including CER revenue 

 

Source: Vivid Economics 

This impact of different benchmarks can be explored in Excel with the chart in Figure 

11 below, showing the probability (or expected proportion) of activities being 

profitable at different values of r, both before and after accounting for CER revenues. 
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Figure 11 Example of profitability including CER revenue 

 

Source: Vivid Economics 

7.4 Key results 

7.4.1 Benchmark stringency 

The results are as follows. 

 Increasing the stringency of the Additionality Benchmark, , reduces Type 1 

errors. However, it also reduces the proportions of activities that are 

simultaneously additional, eligible for CERs and profitable, and leads to 

higher Type 2 errors. The model assists in making the desired trade-off 

between Type 1 and Type 2 errors. 

 Increasing the stringency of the Benchline Benchmark, β, has no impact at all 

on Type 1 or Type 2 errors. Rather, within the set of additional and eligible 

activities, it reduces the proportion of profitable activities. Hence a more 

stringent β would mean fewer activities that genuinely reduced emissions. 

The benefit is that a more lenient setting of β provides additional rents to 

project developers with eligible projects. 

7.4.2 CER prices and CER discounting 

Decreasing (or discounting) the CER price has precisely the same effect as increasing 

the stringency of the baseline benchmark, β. This does not change the proportion of 
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Type 1 or Type 2 errors, but it does reduce the proportion of profitable additional 

projects. 

As noted in section 4.2.1, by reducing profitable projects, CER discounting will 

increase non-additional projects as a proportion of all projects that go through the 

CDM process. The model also shows that in the limit, as the CER price approaches 

zero, (or CER discount rate approaches 100%), the proportion of non-additional 

projects also approaches 100%. While a theoretical model cannot by definition yield 

any reliable empirical results, the model does suggest that the response might be 

proportional: discounting by 50% may reduce the proportion of profitable additional 

projects by 50%. 

 

 


