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Executive Summary 

This report considers the incentives of key actors to develop or participate in a sectoral crediting 
mechanism (SCM) for greenhouse gas emission reductions. Sectoral approaches have become 
prominent in international discussions of new market mechanisms to reduce greenhouse gas 
emissions in developing countries and set the stage for broader international agreements. The 
SCM is a particular form of sectoral approach in which a developing country and a developed 
country agree upon a crediting baseline level of emissions intensity for a sector that is below the 
business-as-usual (BAU) level (see Figure ES-1). The developing country would receive 
valuable credits for reductions below this crediting baseline—based upon its actual emissions 
intensity and output level—but would incur no liability if the emissions intensity of the sector 
remained above the crediting baseline level. 

The objective of this study is to evaluate incentives under a SCM, recognizing that to have any 
chance of success the mechanism needs to be attractive to three key groups. 

1. Host governments. The host government in the developing country would need to perform 
administrative functions, such as monitoring emissions and allocating credits between sector 
members. The government also could face potential financial risks under some 
implementations of a SCM, or may need to complement participation in the SCM with the 
implementation of domestic policy. 

2. Buyer countries. Buyer countries would negotiate with developing countries to determine the 
crediting baseline and develop tentative agreements to acquire credits that would be 
generated. 

Figure ES-1. Sectoral Crediting Mechanism 
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3. Firms and other private actors. As with the project-based Clean Development Mechanism 
(CDM), the expectation is that funding of emission reductions under any future SCM would 
come from firms and other private actors (e.g., outside investors). Unless these firms, which 
may include both firms in the host country and international companies that invest in 
emissions reductions, see a return from their investments, they will be unwilling to 
participate in a voluntary program. 

The starting point for an analysis of incentives is to note that there is a fundamental dilemma 
with entirely voluntary arrangements at the sector level. An entirely voluntary SCM could work 
by dividing up the total number of credits earned by the sector through the SCM, entitling those 
who reduce their emissions to a share of the total available credits. However, in this situation the 
return on investment would depend not only on actions an individual firm takes (which 
determines its share) but also on the total sector emissions (which determines the amount of 
international credits available for distribution). Underachievement at the sector level, over which 
individual firms have no direct control, thus undermines the reward to individual companies. 
This risk will be unacceptable to private parties in many situations. 

The host country government can step in to address this problem in one of two main ways. First, 
it can take on the risk itself. The host government could agree to provide international credits to 
private parties that reduce their own emissions intensity, regardless of the overall sector 
performance. This approach does not reduce the risk, however, but merely shifts it from private 
parties to the host government. Second, the government could try to reduce the risk by 
implementing additional policies to reduce sector emissions intensity. In this case, although the 
sector target would be voluntary from the perspective of the host government, firms in the host 
country could face mandatory requirements to reduce emissions. 

These two alternatives mean that there is a basic distinction between a SCM program driven only 
by credits—in which firms and other private actors participate voluntarily based upon the 
promise of obtaining international credits—and a policy-driven SCM program in which the 
government takes steps to induce reductions in sector emissions intensity. This distinction helps 
provide several useful insights into the desirability of different options for different parties. 

These basic insights guide the remainder of the analysis in this report. The analysis proceeds 
with the following specific assessments, leading to a set of overall conclusions. 

§ Typology of host framework alternatives. We develop a typology for host framework 
alternatives that is motivated by the inherent difficulties of providing incentives for private 
participation under a voluntary credit-driven program and the need for the host government 
to be more actively involved. 

§ Qualitative assessments of alternative host government frameworks. We consider the criteria 
likely to be important for the three actors—host governments, developed countries, and firms 
and other private actors—and how the alternative frameworks stack up. One general 
conclusion is that the most attractive option is likely to be a “hybrid” approach in which the 
government commits to reducing sector emissions intensity and also provides some 
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assurance that individual reductions will be rewarded based upon the credit formulas that are 
put in place. 

§ Qualitative assessments of incentives under various credit formulas. We consider how a 
SCM would create incentives to reduce emissions under different baseline formulas. 

§ “Case studies” of specific countries and sectors. We consider information on developing 
countries and sectors to provide highly preliminary indications of how these circumstances 
might affect the choice of a host government framework. 

A. Typology of Host Government Frameworks 

The most straightforward SCM would involve the host government setting up the program but 
not intervening directly to affect the success of the program in achieving reductions in sector 
emissions intensity. Setting up the program would involve substantial activities including 
negotiating with a developed country on a crediting baseline for the sector (or sectors), keeping 
track of sector emissions and emissions intensity, calculating/verifying international credits due, 
and then allocating the international credits achieved in a given year (or the proceeds from their 
sale) to individual installations on the basis of some formula.  

But under this framework—which we refer to below as a “credit-only” credit-driven framework 
to reflect the fact that the government takes no direct actions to achieve sector reductions—the 
incentives for private participation would be based solely upon the promise of getting the 
international credits (or proceeds from their sale). As discussed above, there is a fundamental 
problem with this “credit-only” approach, as it produces unacceptably high risks to private 
parties.  

The difficulty with relying only on the promise of obtaining credits to achieve sector-level 
reductions suggests the need for greater government involvement. There are two basic types of 
actions the government could take to provide incentives for private actors: (1) use a “bottom up” 
calculation for determining credits to be distributed to companies that would in essence provide 
“insurance” to private actors that individual reductions will be rewarded; and (2) develop 
policies to reduce emissions intensity at the sector level—either regulations or emissions 
averaging with trading (“emissions averaging”)1—and thus provide some guarantee that the 
sector-level intensity target would be met. There is an additional distinction for regulatory 
policies—whether the policy proscribes mandatory behavior (“stick”) or provides subsidies 
(“carrot”). Figure ES-2 outlines the five basic or “pure” frameworks we consider. 

                                                
1  We refer to the emissions trading program that would be relevant in this case—requiring that firms achieve an 

average emission level with the option of emissions trading to achieve the average—as “emissions averaging” to 
distinguish it from a “cap-and-trade” emissions trading program. 
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The pure frameworks can be combined to create a “hybrid” approach in which the government 
provides assurance that companies receive credits for emission reductions and, at the same time, 
the government adopts policies (either regulatory policies or emissions averaging) to “guarantee” 
that the sector emissions intensity is below the crediting baseline and thus that credits are 
generated. 

B. Criteria for Evaluating Host Government Frameworks 

We emphasize the need for a SCM to be attractive to all three parties—the host government, the 
buyer countries, and private parties—in order for it to be implemented. Thus, we divide criteria 
for evaluating the alternative frameworks into three groups, based upon the factors likely to be 
important for each one of the actors. 

1. Host Government Criteria 

§ Credits and outside private investment. The host government (or companies operating under 
its jurisdiction) would want to gain the financial advantages of international credits as well as 
the increased investment, access to financing, and technology transfer that could be involved. 

§ Contribute to other public objectives. Some measures that reduce greenhouse gas emissions 
also provide other gains (e.g., reduce other pollutants, or improved energy security). 

§ Minimize costs and financial risks. Other things being equal, the host government would 
want to minimize the cost and risk associated with obtaining investment and access to credit 
revenues. 

§ Minimize administrative requirements. The host government would need to undertake 
various administrative functions under the various frameworks and would favor alternatives 
that minimize administrative requirements. 

Figure ES-2. Host Government Frameworks  
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2. Buyer Country Criteria 

§ Obtain low-cost credits. Buyer governments (or companies operating within their borders) 
would look to a SCM as a source of credits with lower cost than other available options. 

§ Maintain environmental integrity. Buyer governments would want to accept credits that are 
genuine reductions (“additional”). 

§ Provide template for long-term agreement. Buyer governments would favor options that 
contributed to the development of long-term agreements, including monitoring of emissions 
and creation of mechanisms that could form the basis for future international arrangements. 

3. Private Firm Criteria 

§ Obtain sufficient return on investment in emissions reductions. The primary concern of 
private parties will be that the SCM offers sufficient assurances of a return on investments 
undertaken to reduce emissions intensity. 

§ Avoid adverse competitiveness impact / costs. Private actors also would want to avoid 
measures that compromise the loss-mitigating nature of the overall SCM, through stringent 
mandatory requirements. 

C. Qualitative Evaluations of Alternative Host Government Frameworks 

Table ES-1 summarizes our qualitative evaluations of alternative host government frameworks 
based upon rough judgments. The table provides a rating from 1 (very good) to 5 (very poor) 
along the various criteria. Some of the rankings depend upon the characteristics of the country 
and sector; we provide brackets around the ratings that seem particularly sensitive to individual 
circumstances. 
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Table ES-1. Preliminary Evaluations of Alternative Frameworks for Three Key Actors 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits with 
insurance 

Host Country       
Obtain inward investment and credits 5 4 2 3 1 2 
Contribute to other public objectives [4] [4] [3] [4] [3] [3] 
Minimize costs and financial risks 1 5 2 4 2 2 
Minimize administrative requirements 2 4 [3] [3] 5 [4] 

Buyer Country       

Obtain low cost credits 5 4 3 3 1 2 
Maintain environmental integrity 3 3 2 2 2 2 
Provide template for long-term agreement 3 2 3 3 1 2 

Private Party       

Obtain sufficient return on investments 5 2 [4] [3] [3] [2] 
Avoid adverse competitiveness impact / cost 1 1 5 2 [3] 2 

 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 

Note: Brackets around numbers denote that evaluations seem particularly sensitive to individual circumstances. 



  
Executive Summary 

 

 
 

 
 

NERA Economic Consulting 
 

S-7 
 

The following are brief explanations of these evaluations. 

1. Evaluations Based on Host Government Criteria 

§ The credit-only framework minimizes the host country’s costs and financial risks. But the 
host government would likely see little point in this option, since the attenuated incentive for 
private firms to reduce emissions likely means few if any international credits would result. 

§ Host government “insurance” to guarantee that installations would be rewarded with the 
credits they individually generated would provide incentives for private firms to reduce 
emissions. But this alternative would open up the host government to substantial financial 
risk, particularly if the crediting baseline was substantially below BAU. This seems an 
unlikely choice for most developing countries. 

§ Mandatory regulatory policies (“sticks”) could provide more assurance that emissions 
intensity for the sector was below the crediting baseline and tend to reduce the government’s 
potential costs and financial risks. However, such regulations can burden the overall 
economy. Contributions to other objectives and administrative requirements would depend 
on the particular policies and the situation in the individual country. 

§ Voluntary regulatory policies (“carrots”) would lead to greater government costs and 
financial risks than mandatory policies and somewhat less assurance of getting emissions 
intensity below the crediting baseline. However, this approach would be in more keeping 
with governments’ concern not to impose costs on their economy. 

§ Emissions averaging would provide the best guarantee of reducing emissions intensity below 
the crediting baseline and also could be designed to compensate potential losers, such as 
those who found it difficult to reduce their own average emissions (through different 
allocation approaches). However, it is a more complex policy requiring significant 
institutional capacity and would likely involve a substantial administrative burden. 

§ A hybrid approach—that is, combining policies (that could include emissions averaging) to 
reduce emissions intensity up to or below the crediting baseline with an arrangement that 
awarded international credits to encourage additional reductions—may lead to somewhat 
fewer international credits but it would tend to provide fewer risks to the host government 
than the “pure” insurance option and lower costs than relying only on mandatory regulatory 
policies. 

2. Evaluations Based on Buyer Country Criteria 

§ All the SCM frameworks options would require improved emissions monitoring in 
developing countries, which has been a stated aim of several potential buyer governments. 

§ The credit-only framework is not likely to be attractive to buyer countries primarily because 
it offers little promise of a substantial volume of credits. It also would not provide a good 
template for an international agreement. 
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§ Buyer governments are likely to be concerned with the government insurance arrangement 
since it would entail substantial risks for the host government, which is inconsistent with a 
voluntary loss-mitigating program. 

§ Government regulations (both “carrots” and “sticks”) would provide greater assurance of the 
program generating credits. Although such policies are likely to lead to better monitoring of 
emissions, these options would not otherwise contribute greatly to a future international 
climate agreement unless they were implemented as economic instruments that created 
incentives based on a carbon price—as with an emissions averaging and trading approach, 
which we distinguish from other policy approaches and discuss separately for this reason).  
Only the latter types of policy are likely to facilitate expansion of global carbon markets.  

§ Emissions averaging and trading would be attractive to buyer countries because, if it could be 
implemented, it would minimize costs and provide a good template for an international 
agreement, including the development of capabilities to monitor emissions at individual 
installations. Also, the creation of domestic trading schemes would increase the chances of 
more direct integration of sectors in global carbon markets. 

§ Buyer countries likely would find the hybrid system attractive—particularly if it included 
emissions trading—as a reasonable means of guaranteeing some credits and maintaining 
environmental integrity. 

3. Evaluations Based on Private Party Criteria 

§ The credit-only approach would not be attractive to private firms because of the lack of a 
clear link between reducing emissions intensity and obtaining credits (given the dependence 
of credits on sector-level emissions reduction). 

§ Providing government insurance would be attractive to private parties because of the 
“guarantee” that individual efforts to reduce emissions intensity would be rewarded 
International companies would welcome the possibility of getting access to credits by 
investing in projects to reduce emissions. This may be tempered by regulatory risk, notably 
uncertainty about continued host government commitment if costs to the government were 
high. 

§ Mandatory regulations (“sticks”) would be unattractive to private parties because of the 
added costs and resulting potential adverse competitiveness effects. International companies 
would not see opportunities to invest in measures in return for credits, although there may be 
opportunities to provide technology to meet regulatory requirements. 

§ Voluntary subsidies (“carrots”) would be more attractive to private parties because reduced 
costs could improve competitiveness. International companies may see opportunities to 
provide technologies to take advantage of subsidies, but would not otherwise be able to 
invest in credit generation directly. 
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§ An emissions trading program could be unattractive to private parties given the risk of 
increased costs to individual participants (even if the value of credits exceeded total costs in 
the aggregate). This risk can be mitigated in part through the allocation of allowances. (Note 
that an intensity-based trading program would not tend to lead to substantial increases in 
product prices and thus it would not have the potential adverse competitive effects of a cap-
and-trade program.) As with other regulations, there may be a role for international 
companies providing technology to reduce emissions, although the option would not rely 
upon the direct award of credits to channel international private participation.  

§ Private firms might find a hybrid approach relatively attractive because it would provide 
lower costs than a pure regulatory approach as well as some assurance—from the 
“insurance” element—that costly measures to reduce emissions intensity would be rewarded 
with international credits. It also would preserve the role for international companies to 
participate in projects to generate credits. 

4. Implications of Qualitative Evaluations 

These evaluations suggest that a hybrid framework is likely to be the most attractive approach in 
many circumstances, since it tends to avoid the major difficulties of the “pure” approaches. 
Government policies to reduce emissions intensity would reduce the financial risks the 
government could face and provide additional guarantees to private firms that emissions 
reductions would be rewarded. 

The specific effects of the hybrid approach depend in part on the nature of the formulas that are 
used to provide credits, as discussed below. 

D. Crediting Baseline Formulas to Provide Incentives to Reduce 
Emissions Intensity in a Credit-Driven Approach 

Under both the credit-only approaches and the more likely hybrid approach, a key design feature 
is how to set crediting baselines from which credits are granted to participants in the SCM. These 
crediting baselines determine the incentives of individual participants to reduce their emission 
intensity and thus the potential overall performance of the program. We consider the implications 
of the following interrelated issues in determining the crediting baseline formulas: 

§ Crediting baseline relative to the expected business-as-usual (BAU) emissions intensity of 
potential participants; 

§ Uniform crediting baseline for all facilities; 

§ Individual crediting baselines for various facilities; 

§ New unit crediting baselines; and 

§ Company-specific (rather than facility-specific) crediting baselines. 
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These issues suggest some of the difficulties of relying only on the incentives created by the 
crediting baseline to obtain private participation in a SCM. Indeed, these difficulties provide an 
important motivation for the “hybrid” approach, in which facilities and or companies would face 
other incentives to reduce emissions below the crediting baseline as a result of government 
policies to reduce sector emissions.  

1. Facility Crediting Baseline Relative to Business-as-Usual (BAU) 
Emissions Intensity 

The incentive for a facility (or company) to participate—or in the case of hybrid instruments, to 
make an effort to reduce emissions—depends in significant part upon the stringency of its 
crediting baseline relative to its expected “business-as-usual” (BAU) emissions intensity. One 
can identify two polar cases.  

§ Crediting baseline substantially below a facility’s (or company’s) expected BAU. If the 
crediting baseline is a great deal below a facility’s or company’s BAU emissions intensity 
(i.e., the firm has to reduce its emissions intensity substantially before it is eligible for any 
credits), a firm would be unlikely to participate even though it would be able to make some 
relatively inexpensive reductions (which would not, however, reduce its emissions below the 
stringent baseline). The “profits” (i.e., value of expected credits minus the cost) from 
reducing its emissions intensity below the crediting baseline may not be sufficient to 
overcome the costs of reducing emissions intensity to the level of the crediting baseline (for 
which it receives no credits). If such a firm participated, it would generate (for the host 
country) more international credits than it received. There would be a substantial risk that 
firms simply would not participate in such cases.  As noted, this incentive problem is an 
important motivation for the “hybrid” approach, in which facilities and or companies face 
other incentives to reduce emissions below the crediting baseline. 

§ Crediting baseline above facility’s or company’s expected BAU. In contrast, if the crediting 
baseline were above a facility’s or company’s expected BAU (which would of course not be 
intended for the sector as a whole)—so that even if the firm did not reduce emissions at all 
relative to BAU it would still expect to receive credits—a firm would participate and receive 
credits even if it did not actually reduce its emissions below BAU.2 In that case, none of the 
credits it received internally from the government would be additional or contribute to the 
host government receiving international credits. Moreover, even if the firm did reduce its 
emissions below BAU, it would receive more credits internally than it would contribute to 
earning international credits; i.e., only some of the reductions would be “additional.” 

2. Uniform Crediting Baselines for Facilities 

Setting a uniform baseline for all facilities (e.g., tonnes of CO2 per megawatt-hour (MWH) 
generated in the power sector) has the attraction of relative simplicity. In light of the substantial 
heterogeneity likely to exist across facilities, however, a uniform baseline also means that many 
facilities will have BAU emissions well above the baseline and will choose not to attempt to 

                                                
2  This case of “over-allocation” would not be expected to occur for the sector as a whole. 
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reduce emissions at all. Conversely, substantial numbers may have BAU emissions well below 
the uniform baseline and will participate, but they will receive many internal credits that are not 
additional and would not contribute to reducing sector emissions in order to generate 
international credits. As noted above, these considerations are part of the motivation for a 
“hybrid” approach that would provide other means of reducing sector emissions. 

Consider the simple case in which the power sector has only two types of fossil plants, those that 
are fired by coal and those that are fired by natural gas. The gas-fired plants emit roughly half as 
much CO2 per MWH as the coal-fired plants. If a uniform baseline is set somewhere between the 
BAU levels for the two types of plants, coal-fired plants would not be likely to try to reduce their 
emissions at all because the cost of reaching the uniform baseline is likely to exceed the potential 
profits from generating credits by reducing below the baseline. In contrast, gas-fired plants 
would likely all participate under a purely credit-driven approach, because even if they did 
nothing to reduce below BAU, they would generate internal credits—but those credits would not 
lead to international credits for the sector or host country. 

This type of concern suggests that a uniform baseline for all facilities in a sector is unlikely to 
work well, particularly in a hybrid system in which the host government “insures” credits for 
individual facilities. The uniform baseline may well result in the host government being 
responsible for handing out substantially more credits internally than the number of international 
credits the sector would receive.  

3. Facility- or Technology-Specific Crediting Baselines 

Setting individual baselines can avoid some of the incentive problems that uniform baselines 
create for allocating credits. These gains would come because there would be fewer firms with 
low BAU levels getting excess credits and more firms with high BAU levels opting to contribute 
to the overall sector intensity reduction by reducing their own emissions. 

Setting individual baselines, however, would likely be more difficult administratively and could 
be highly contentious as firms lobbied for higher individual baselines. Indeed, one could argue 
that setting individual baselines would lead to some of the same difficulties that have been 
encountered under the project-level crediting approaches—difficulties that the sector-level 
approach is designed to avoid. An intermediate alternative would be to set baselines for various 
types of technologies (e.g., a different baseline for coal-fired plants than for gas-fired plants). 
Such an approach would be easier to administer. 

Note that any approach based on setting baselines for individual facilities would not provide 
appropriate incentives for shifting production from high-emitting plants to low-emitting plants, 
because the baseline would change depending on the facility utilized. For example, consider a 
utility that had both coal- and gas-fired generating units. One way to reduce emissions would be 
to shift some generation from coal-fired to gas-fired units. However, under a facility-based 
approach, a firm making such a switch would not necessarily receive any credits, because with 
the switch it would be subject to a tighter baseline. 



 
Executive Summary 

 

 
 

 
 

NERA Economic Consulting 
 

S-12 
 

4. Company Rather than Facility Crediting Baselines 

Setting baselines at the company level is likely to be superior to setting baselines for individual 
facilities. Under such an approach, company baselines could be built up from the facility level, 
based on the types of technologies in use. For example, a company with a preponderance of coal-
fired units would receive a higher baseline than one with mostly gas-fired units. Companies 
would have the choice to join the program, but they would not be allowed to include some 
facilities but not others in the program. Again, as noted above, a “hybrid” approach would 
provide inducements to reduce emissions beyond those provided by the crediting baseline. 

A company-wide approach would provide incentives not only to reduce the emissions intensity 
of existing units, but also to shift output from high-emitting installations to low-emitting 
installations, an emission-reduction method not encouraged with facility-specific baselines. A 
company baseline, however, would not provide incentives to shift production from a higher 
emitting to a lower-emitting company. 

Another issue is how to treat new facilities that the company adds. If the company’s intensity 
crediting baseline remains the same as it adds new capacity, the company would have 
appropriate incentives to replace older capacity with new, lower-emitting capacity. However, this 
formula would distort incentives across companies to meet expanded demand. Companies with 
high crediting baselines would face lower costs than companies with tighter baselines in adding 
new units to meet expanded demand.  Thus, companies with higher baselines may be advantaged 
in meeting growth in demand. 

One way to reduce this distortion would be to apply the company-specific intensity baseline 
(based on its technology mix in some base period) to output up to the level of output in the base 
period, but then provide a uniform intensity baseline for production beyond the base-period 
level. Such an approach would provide appropriate incentives to replace existing, relatively high-
emitting facilities, without distorting the relative costs across companies in meeting expanded 
demand. 

E. Implications of the Preliminary Case Studies 

We developed preliminary information on several developing countries and sectors to provide 
some indication of whether the general framework and conclusions reached above would be 
likely to apply in specific circumstances. These case studies relate to the electricity sector in 
China, Turkey, and Mexico and the steel sector in China and India. This section summarizes our 
observations. We emphasize that these case study observations are preliminary, both since we 
have focused on the relative attractiveness of different host government frameworks—rather than 
the many other relevant issues—and because we have not done detailed studies. Indeed, one 
potential next step could be to develop detailed assessments of individual countries and sectors 
using the framework developed in this report. These assessments could build upon the 
considerable materials regarding the potential application of SCMs in various developing 
countries and sectors that have been prepared by various researchers. 



 
Executive Summary 

 

 
 

 
 

NERA Economic Consulting 
 

S-13 
 

§ These case studies suggest the general usefulness of a hybrid approach—in which sector 
emissions intensity would be reduced through additional government policies as well as by 
providing some credit-based insurance to individual facilities—in contrast to “pure” policy or 
credit-based approaches. Although setting up the credit approach and insurance mechanism 
would involve administrative and potential financial burdens for the host government, these 
burdens are likely to be justified by not having to rely upon public policies to achieve all 
potential emission reductions.  

§ Policies could be extensions of existing policies to reduce carbon intensity, such as the 
policies in China, India and Turkey to encourage renewable power or China’s policy to 
reduce “backward” iron and steel production capacity (i.e., small, relatively inefficient units). 
The extension of existing policies or the development of additional policies to reduce 
emissions intensity could reduce concerns about additionality and environmental integrity 
among developed countries. 

§ Providing some insurance to facilities that reduce their emissions is likely to be necessary to 
provide incentives to make investments to reduce emissions intensity in existing facilities. In 
the case of China’s steel sector, for example, numerous technological options are available to 
reduce carbon intensity and individual facilities (and outside investors) are not likely 
introduce these options without some assurance they would obtain valuable credits.  

§ Some countries and sectors may be amenable to an emissions trading (averaging) program to 
reduce sector emissions intensity that could reduce (or eliminate) the need to provide 
insurance to individual facilities. Emissions trading is a more likely choice in situations with 
a relatively small number of large sources and where ownership is relatively concentrated. 
We understand that the electricity sector in Mexico and the iron and steel sector in India may 
be instances where an emissions trading program is or could be developed.     

F. Concluding Remarks 

The following are broad conclusions from our investigation. 

§ To be seriously considered and implemented, SCMs will have to appeal to three key 
groups—host governments, buyer countries, and private firms. 

§ A simple credit-based approach—in which a sector crediting baseline is set and the promise 
of international credits is used to motivate emission reductions—is unlikely to work. 

§ The government has to be more actively involved in developing a framework than under the 
simple approach, either by providing “insurance” that emissions reductions by individual 
sector members will be rewarded, or by developing policies to induce reductions in sector 
emissions intensity. 

§ The various host government frameworks with more active government involvement tend to 
have tradeoffs, both from the standpoint of the three key actors and across the preferences of 
the three actors. Key considerations include: the financial risk to the government of any 
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insurance it provides; the costs of any regulations introduced to induce overall sector 
emissions; and the nature of any “compensating” measures taken to protect individual 
companies from losses. 

§ A hybrid approach—in which the host government takes actions to reduce sector emissions 
intensity and also provides some guarantee for individual installation/company credits—may 
be the best compromise for many sectors and countries, since it avoids some of the major 
limitations of the “pure” approaches. There are likely to be circumstances, however, in which 
a pure policy approach (e.g., emissions trading program) might be superior.  

§ With regard to the specific formulas and baselines for calculating credits (under the credit-
only or hybrid approaches), the following are general conclusions. 

− Uniform baselines should be set for new capacity (so that any company has the same 
incentive to invest in them). 

− Specific baselines should be set at the company level for existing installations to provide 
incentives both to reduce emissions intensity at individual installations as well as 
incentives to shift production to relatively low-emitting plants. 

− These general conclusions should, however, be tempered by considering the 
administrative costs (and also the distributional impacts) of these choices, since it may be 
appropriate to trade off some reduction in the transmittal of proper incentives for lower 
administrative costs. 

Preliminary assessments of the circumstances in several developing countries and sectors suggest 
the potential usefulness of the hybrid SCM approach. This preliminary information also suggests 
the importance of country-specific and sector-specific factors in evaluating the alternative 
frameworks. Investigation of detailed options for specific countries and sectors could be a useful 
next step to determine the usefulness of the framework in developing a SCM. It would of course 
be even more useful for prototype SCM programs to be developed and implemented to see what 
issues arise in practice. 
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I. Introduction 

This report focuses on one key consideration in the practical development of international 
sectoral crediting mechanisms (SCMs) designed to achieve reductions in greenhouse gas 
emissions in developing countries—the design of incentives for key actors to participate. 
Broadly speaking, there are three types of incentives that need to be considered in developing 
international SCMs: (1) the incentives for host governments in developing countries (e.g., China) 
to develop and implement a program for one or more of their sectors; (2) the incentives for 
developed countries (e.g., European countries) to agree to a SCM and accept the credits that are 
produced; and (3) the incentives for private actors to invest funds to reduce emissions. Although 
there are many design elements involved in setting up SCMs (as many prior reports have 
indicated3), creating incentives for these various key actors to participate is a “threshold issue” 
that needs to be addressed in order for any program to gain sufficient support from governments 
to be adopted and to interest a sufficient number of private actors to be successful in stimulating 
large-scale emissions reductions. 

We consider how different host government frameworks for SCMs are likely to provide these 
key incentives. The frameworks differ based upon the nature of the government involvement 
with regard to emission reductions. The most straightforward SCM would have the government 
simply providing a set of formulas for distributing whatever international credits are generated 
by the SCM, leaving it to the formula to motive reductions by private firms (or outside 
investors). As discussed below, there is a fundamental problem with this “credit-only” 
approach—individual firms are not likely to reduce emissions if the rewards depend upon the 
actions of the other firms in the sector. The government can deal with this fundamental problem 
by providing insurance to firms that emission reductions would receive credits or taking actions 
to reduce sector-wide emissions.4 

A. Overview of Sectoral Crediting Mechanisms 

Sectoral approaches have become prominent in proposals to increase the volume of emission 
reductions in developing countries beyond what has been achieved through project-based 
mechanisms such as the Clean Development Mechanism (CDM).5 As in the CDM, participation 
by a developing country in a potential SCM would be voluntary. In keeping with the voluntary 
nature of the program from the perspective of the developing country, the SCM would identify a 

                                                
3  Studies considering issues in SCMs include Aasrud et al. (2010), , Baron and Ellis (2009), Baron (2006), Baron 

and Barnsley (2008), Baron et al. (2008), Baron and Ellis (2006), Bosi and Ellis (2005), Center for Clean Air 
Policy (2010), International Emissions Trading Association (2010), Schmidt et al. (2008), International Energy 
Agency (2009), Schneider and Cames (2009), Sterk and Wittneben (2005), Wara and Victor (2008), and 
Wooders (2011).  

4  Early discussions of sectoral programs included the possibility of purely private programs in which trade 
associations or other global private organizations would develop programs to set international benchmarks. We 
do not consider purely voluntary programs, which seem highly unlikely to be implemented. 

5  The SCM has been discussed in international discussions of new market mechanisms. See UNFCCC (2011) and 
Sepibus and Tuerk (2011) for a summary of various country positions. 
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crediting baseline target level, i.e., a target that would be set for determining credits, with no 
sanctions to the developing country if the target is not met. 

1. Illustration of Setting a Sectoral Crediting Baseline 

Figure 1 illustrates how a crediting baseline might be set for a given sector in a particular 
developing country hosting the SCM. This figure presumes that the target would be set in terms 
of emissions intensity (e.g., emissions per unit of input or output), although the target could in 
principle be based upon other criteria (e.g., total emissions or technology penetration). 

The left hand graph shows GHG emissions intensity for the sector/country projected in the future 
if no additional incentives to reduce emissions (or emissions intensity) were put in place – 
referred to as under “Business-As-Usual” (“BAU”) conditions. Typically the crediting baseline 
would be set below the BAU level of emissions intensity to ensure that emissions reductions are 
“real” and thus worthy of support and also provide for some contributions from developing 
countries. (This is similar to the concept of “additionality” at the CDM project level.) The actual 
crediting baseline would be established under a bilateral or multilateral agreement between the 
country/sector (e.g., China’s iron and steel production) and the developed country or countries 
that would recognize the emissions reductions and issue the corresponding credits (e.g., the 
United Nations, or the European Union if no UN mechanism were in place). The bottom line 
shows the emissions intensity under “actual” conditions, i.e., the emissions intensity that would 
result in the presence of incentives to reduce emissions, and be measured for the country/sector 
over time. 

Figure 1. Illustrative Credit Program with GHG Emissions Intensity and Crediting Baseline 
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The right-hand panel shows how the total credits would be calculated based on the emission 
intensity information in the left-hand panel. The shaded area shows reductions in actual 
emissions below the BAU levels over time. Reductions that lead to emissions between the 
Baseline and the crediting baseline are not credited, but reductions below this level (shown in 
hashed area) would lead to emission reduction credits (ERCs), which would be eligible for sale 
in an emissions trading program (e.g., the European Union Emissions Trading Scheme). 

The motivation for using emissions intensity is that it does not place limits on output growth. 
Unlike a “hard” cap on total emissions, credits therefore would be issued even if production 
expanded more than originally envisaged (correspondingly, reductions in output would not be 
rewarded with credits). This is a likely pre-requisite for developing country agreement to 
participate in SCMs. 

2. Motivations for International Sectoral Approach 

Various motivations have been put forth for a sectoral approach along the general lines of the 
simple example illustrated in Figure 1. 

§ Recognition that in the near term, developing countries are unlikely to commit to binding 
international agreements to reduce their emissions, and a desire to put in place a “transition” 
mechanism until there can be binding international requirements. One aim of this mechanism 
would be to improve the institutions and capability for monitoring emissions from key 
sectors of developing countries. 

§ Dissatisfaction with the project-based CDM as a (sole) mechanism for facilitating GHG 
reductions from developing countries based upon a host of concerns: high administrative 
costs; a time-consuming approval process; and difficulty in identifying an appropriate GHG 
emissions baseline (and hence “additionality”) for individual projects. 

§ Need for some mechanism to implement the Copenhagen Accord commitment to provide 
$100 billion per year in assistance to countries for climate change and the understanding that 
the bulk of the assistance would be in the form of private sector investment (rather than direct 
government aid) and thus the need to have some mechanism that provides motivation for 
private firms to provide the necessary funding and associated technology transfer. 

§ Interest among developed countries that have committed to reducing their emissions in taking 
advantage of the low-cost reductions that appear to be available in developing countries. 

Incorporating lower cost reductions into an international agreement offers the promise of 
significantly reducing the cost of cutting emissions. Modeling in the U.S., EU and other 
countries shows that credits from a SCM, if successful in harnessing the emissions reduction 
potential of key sectors, could substantially lower the overall cost of meeting domestic targets. 

Realizing these potential benefits, however, requires that such SCMs actually would be 
implemented in the developing countries and sectors that could deliver significant emission 
reductions (e.g., China’s electricity sector). Whether the potential is realized depends upon 
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whether host countries would develop such a mechanism, whether developed countries would 
accept the credits that are created and, critically, whether private companies would actually take 
actions to reduce emissions (or emissions intensity), given the incentives that they face. 

B. Objectives of This Report 

The key objective of this report is to evaluate incentives under a sectoral crediting mechanism, 
recognizing that in order to have any chance of success the mechanism needs to be attractive to 
three key groups of actors. 

1. Host governments. The host government in the developing country would need to perform 
many of the administrative functions and, in some circumstances, would face some potential 
financial risks. The government also would establish how credits would be allocated between 
sector participants. 

2. Developed countries. Host governments would not establish a program unless there was an 
agreement with developed countries that the resulting emissions reductions would be eligible 
for credits. For their part, developed countries would need to be convinced that real 
emissions reductions could be achieved at costs below what is feasible domestically to be 
willing to commit the resources necessary to develop the mechanism and individual 
agreements. 

3. Firms and other private actors. As with the CDM, the expectation is that funding of emission 
reductions under any future SCM would come from firms and other private actors (e.g., 
outside investors). Unless these firms – whether companies developing the specific emissions 
reductions projects, or international companies or financial institutions funding and 
commissioning the investment in emissions reductions – see a return from their investments, 
they will be unwilling to participate in a voluntary program. As discussed below, however, 
there are some mechanisms that provide for mandatory reductions. In this case, although the 
sector target would be voluntary from the perspective of the host government, firms in the 
host country would face mandatory requirements to reduce emissions. 

The desirability of a SCM to these three groups in turn depends upon various features of the 
mechanisms as well as of the sector or country. Developed countries, for example, may be 
interested in the extent to which a given mechanism would provide a good transition to a 
mandatory global program and not just the possibility of low cost credits. Indeed, one could 
argue that developing mechanisms that “work” but do not provide the foundation for a more 
comprehensive international program are of very limited value, particularly since dealing with 
climate change will ultimately require a long-run and truly global approach. 

C. Organization of This Report 

The remainder of the report is organized as follows. 
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§ Chapter  II begins with an overview of the major design elements of a SCM, which provides a 
context for our focus on alternative host government mechanisms. We discuss the key 
features of host government frameworks. 

§ Chapter  III summarizes the criteria we identify for each of the three key actors whose 
incentives we consider in this report. 

§ Chapter  IV provides our evaluations of the alternative high-level host government 
frameworks from the perspectives of the three key actors. 

§ Chapter  V provides evaluations of some of the key issues in designing baselines to 
implement a credit mechanism, either as a stand-along mechanism or, more likely, as part of 
a hybrid mechanism. We also consider the similar issue of how allocations could be set under 
a mandatory emissions averaging program. 

§ Chapter  VI provides information on various “case studies” to illustrate the issues that can 
arise in designing a SCM. 

§ Chapter  VII provides brief concluding remarks. 
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II. Background on Sector Crediting Mechanisms and Alternative 
Frameworks 

Sectoral crediting has emerged over the past several years as an important potential international 
greenhouse gas policy measure. Sectoral crediting offers the promise of reducing the costs of 
meeting near-term targets as well as of providing a transition mechanism for a broader 
mandatory international agreement. The sectoral crediting approach has received considerable 
international interest because of its inclusion in recent international climate change meetings. 

This chapter provides background on sector crediting and on the framework that host 
governments would use to implement the approach. We begin with an overview of the various 
elements that might be involved in a sector crediting approach. We then provide a typology of 
alternative host government frameworks. This typology is used to develop six specific 
alternatives that are evaluated in the following chapter. 

A. Overview of Design Elements 

Although the literature includes many different characterizations, the following are among the 
various important design elements identified for SCMs. 

1. Coverage of Countries and Sectors 

The coverage of a SCM relates to the developing country that adopts the program as well as the 
sectors that are included. Coverage also involves determinations of the specific entities within 
the covered sectors and whether there is potential differentiation within sectors (e.g., new versus 
existing facilities). 

2. Level of the Crediting Baseline 

The crediting baseline from which emission reductions are credited is a key element of a SCM. 
The simple example provided above assumes that the crediting baseline will be set tighter than 
BAU projections to help ensure that credited reductions are truly “additional” and to provide a 
net environmental gain from use of the SCM. 

Various methods could be used to determine a relevant crediting baseline, including the 
development of average intensity targets based upon current or future technologies or statistical 
projections from historical information on emissions intensities. The crediting baseline could be 
constant for the future or change in a regular basis over time. Moreover, there might be 
procedures for modifying the crediting baseline over time 

The crediting baseline ultimately would be set in negotiations between the developing country 
(sellers of credits) and the developed country (buyers of credits). Negotiations might involve 
discussions of related information (e.g., projections of BAU levels) as well as on the effects of 
setting more or less stringent baselines on the likely number of credits to be generated. 
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3. Monitoring, Reporting and Verification (MRV) Procedures 

As with all emissions programs, the SCM will need to include procedures for monitoring, 
reporting and verifying emissions. The procedures for SCMs can build upon the substantial 
experience that has been developed for emissions trading programs—notably the EU ETS—as 
well as for international CDM projects. 

4. Host Government Framework 

The host government will need to establish some overall framework for implementing the SCM. 
Included in the framework are the policy mechanisms, if any, that would be used to reduce sector 
emissions as well as the formulas for allocating credits (or proceeds of ERC sales) to various 
entities, including covered facilities, owners, outside investors, technology providers, and 
governments.6 

5. International Governance Mechanism 

Some international governance mechanism will need to be established to administer the program. 
These tasks would include negotiating targets and MRV procedures as well as issuing specific 
credits.7 

B. Typology of Host Government Frameworks 

The most straightforward SCM would involve the host government negotiating with a developed 
country on a “crediting baseline” for the sector (or sectors) to be included in the SCM, keeping 
track of sector emissions and emissions intensity, calculating/verifying international credits due, 
and then allocating the international credits achieved in a given year (or the proceeds from their 
sale) to individual installations on the basis of some formula. Under this framework—which we 
refer to below as a “credit only” credit-driven framework to reflect the fact that the government 
takes no actions to influence private actions—the incentives for private participation would be 
based upon the promise of getting the international credits (or proceeds from their sale). 

There is a fundamental problem with this “credit-only” approach. Although an allocation rule 
can divide the credits in order to reward reductions, the incentive for an individual installation 
depends upon the total credits generated and thus on the actions of others in the sector. 
Underachievement at the sector level would eliminate potential gains for installations/companies, 
creating a basic disconnect between individual actions and the reward of credits. 

The difficulty with relying only on the promise of obtaining credits to achieve sector-level 
reductions suggests the usefulness of some government action. There are two basic types of 
actions the government could take to provide incentives for private actors: (1) use a “bottom up” 
calculation for determining credits that would in essence provide “insurance” to private actors 
that individual reductions will be rewarded; and (2) develop policies to reduce emissions 
                                                
6  Host government issues are discussed in Kim et al. (2009). 
7  International governance issues are discussed in EU (2011), Buen et al. (2011), and Dransfeld et al. (2011). 
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intensity at the sector level and thus provide some guarantee that the sector-level target would be 
met. Figure 2 outlines the five basic options we consider. 

The five options are differentiated initially on whether the program is driven by the awarding of 
credits or by government policies to reduce emissions intensity. For credit-driven frameworks, as 
noted, the government could either rely only on the incentives to receive credits or provide 
“insurance” that individual reductions will receive credits. For policy-driven frameworks, the 
government could use regulatory policies or an emissions averaging program with trading 
(“emissions averaging”); we distinguish these two policy approaches because they have different 
effects on various important criteria of host governments, buyer governments, and private firms. 

Within regulatory programs, there is a further distinction on whether the policy proscribes 
mandatory behavior (“stick”) or provides subsidies (“carrot”). These are evaluated separately 
because they tend to have different effects under some of the criteria. 

It is possible to combine the various basic frameworks. In addition to these five alternatives, we 
also consider a “hybrid” approach in which the government provides a credit-based policy with 
“insurance” to individual companies and relies upon a policy-driven program to “guarantee” that 
the crediting baseline target is achieved and thus reduce its financial risks. 

1. Credit-driven vs. Policy-driven 

As noted above, a SCM is predicated in the first instance on the promise of obtaining valuable 
international credits by reducing emissions intensity. In this case, reductions would be voluntary 
from the standpoint of covered installations and companies (as well as from the perspective of 
the host government, since there would be no international sanctions for not reducing sectoral 
emissions below the agreed-upon baseline). The host government could, however, develop 
policies some of which would be mandatory from the perspective of covered installations and 
companies. In this case, the host government would develop a set of policies designed to reduce 
sector emissions below the baseline and thus obtain international credits. 

Figure 2. Alternative Host Government Frameworks 
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The policy-drive approach would also involve determining if any of the credits issued from the 
developed countries would be distributed to the installations and companies in the sector. Note 
that distribution of the credits (or revenues from sale of the credits) to the participants would not 
necessarily be part of a policy-driven approach. Since private actions to reduce emissions (or 
take actions such as building more renewables) would be guided by the policies, the promise of 
credits would not be needed to obtain reductions. 

In contrast, a credit-based program would need to provide the promise of credits for firms to take 
actions to reduce emissions. In this case, the government would not be developing formal 
policies designed to reduce emissions but rather developing the ground rules for distributing 
credits in order to encourage firms to reduce emissions. 

2. Credit-only vs. Government Insurance 

There is a fundamental dilemma with sectoral crediting approaches—although an allocation rule 
can attempt to divide up the total number of credits so that emissions reductions are rewarded, 
the strength of the resulting incentive depends directly on the total number of credits that are 
available. Therefore, the expected value of the credits that an investor can expect from reducing 
its own emissions depends on the total sector emissions, and thus on the actions of others in the 
sector (including direct competitors), over which it has no direct control. There thus is a 
significant risk that underachievement at the sector level eliminates the potential gains for 
individual companies that do reduce their emissions intensity. 

There are several potential means of avoiding or reducing this disconnect between individual 
firm actions to reduce emissions and the rewards of credits. 

The emissions intensity baseline for calculating credits could be set “high,” so that credits are 
granted for all plant with emissions intensity lower than the very highest-polluting of expected 
new capacity (e.g., new lignite power plants in the case of Turkey). The main difficulty with this 
is that it comes at price of sacrificing assurances that the emissions reductions credited are 
“additional” and thus may not be acceptable to buyer countries. The criticisms and restrictions on 
the use of CERs by developed countries is an indication that they would be unlikely to accept 
credits issued on the basis of generous baselines (for example, credits earned as a result of the 
construction of new gas-fired combined cycle power plants that would anyway have been built). 

More generally, this reflects the familiar trade-off in credit-based emissions trading: With a less 
stringent target, there is less risk that sector-wide developments reduces the number of credits 
available to potential investors in low-carbon options, but the concern about additionality is 
greater. With a more stringent target, additionality can be addressed, but the risk that few or even 
no credits will be issued will add significantly to investor risk. 

Another option would be to set a benchmark emissions intensity that is applicable to each 
individual plant, instead of a benchmark for the sector as a whole. Credits would then be 
awarded to any plant with emissions intensity below this level. However, by itself, this is not 
likely to pass muster as a “sectoral” mechanism as commonly understood. Under this approach, 
credits would be issued to individual low-emitting generating capacity (e.g., wind farms), even if 
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the overall sector emissions intensity continued to increase. Rather than a sector-based approach, 
this would resemble the current CDM arrangements, but with a drastically simplified baseline 
approach (any plant with sufficiently low emissions would receive credits). Buyer governments 
would be unlikely to accept this approach, unless the host government committed to ensuring 
that overall sector emissions intensity would decline. 

To provide assurance that overall sector emissions intensity would not increase, host 
governments could guarantee the award of SCM credits to any low-carbon capacity even if the 
sector as a whole did not achieve the necessary emissions level to be awarded SCM credits. This 
would expose the host government to financial risk, in effect, making the SCM no longer a loss-
mitigating proposition for the host government. 

Within the context of credit-based approaches, the most feasible means of overcoming the 
problems of relying solely on sector-level reductions would be for the government to guarantee 
to provide credits to facilities that reduce their emissions regardless of the number that are 
actually awarded through the sectoral mechanism. This would shield individual project 
developers from risk, and government would in effect provide “insurance” to installations that 
they would receive credits for their reductions. As discussed below, this could be unattractive for 
the government. The government would no longer have a loss-mitigating target, since the 
government would lose by having to pay for insufficient sector-level reductions. 

3. Government Regulatory Policies versus Emissions Averaging 

The government might employ various policy options to reduce greenhouse gas emissions (or 
emissions intensity). It is useful to distinguish regulatory policies from emissions averaging 
because of the different potential impacts. 

a. Regulatory Policies 

As noted, regulatory policies are divided into mandatory requirements (“sticks”) and voluntary 
subsidies (“carrots”). With regard to specific policies to reduce emissions from fuel burning, the 
basic alternatives under either of these two approaches can be divided into three major types of 
activities. 

§ Policies to increase energy efficiency (i.e. energy output per unit of fuel input); 

§ Policies to promote switching to fuels or technologies with lower greenhouse-gas intensity 
(e.g., renewables); and 

§ Policies to reduce energy demand (i.e. because of higher energy costs). 

Various policies could be used to reduce greenhouse gas emissions through these three routes. 
Examples of energy efficiency programs include energy performance standards for various 
equipment (e.g., electrical appliances such as heaters or washers and dryers), fuel economy 
standards for motor vehicles, energy audits designed to show businesses and residential 
customers methods they can use to improve energy efficiency, and sector benchmarking 
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approaches that provide rewards and/or sanctions (e.g., tax rebates, etc.) based on energy and 
emissions intensity. 

The most prominent policies to encourage shifts to lower-emitting energy sources are various 
policies to encourage renewables, but they could also include policies to reduce the use of solid 
fuels (such as hard coal, lignite, or peat) in favor of natural gas. These policies can take many 
forms, from tax breaks for installation or use of renewables, emissions standards, minimum or 
average standards for the use of renewables in electricity production (e.g., renewable portfolio 
standards), and pricing advantages for renewables (e.g., feed-in tariffs that provide higher 
payments for electricity from renewable generation). 

In addition to renewables or low-emitting fuels, this category also encompasses policies that use 
these or other polices to reward reductions in non-CO2 GHG emissions, such as NOx emissions 
from various chemical processes or methane released from activities such as coal mining, waste 
handling, agriculture, or oil extraction. Yet another category is rewards for / requirements to use 
alternative raw materials to reduce CO2 emissions from minerals production (notably, the use of 
substitutes for clinker in cement production). 

Policies to reduce energy demand (rather than improve energy efficiency) are less common, but 
these can include some of the “smart grid” initiatives designed to let consumers know more 
about the prices they are being charged at different times of the day and different months, on the 
presumption that greater information on prices is likely to reduce demand at peak times. 

b. Emissions Averaging 

Consistent with the focus on emissions intensity approach, the emissions trading program would 
be based on an “emissions averaging” approach, rather than a cap-and-trade one. Emissions 
averaging programs involve the offsetting of emissions from higher-emitting sources with lower 
emissions from other sources, so that the average emission rate achieves a predetermined level. 
Like reduction credit programs, averaging programs provide flexibility to individual sources to 
meet emissions constraints by allowing differences from source-specific standards to be traded 
between sources. The primary difference between averaging and reduction credit programs is 
that reduction credits are created (or “certified”) through an administrative process, whereas the 
certification is automatic in averaging programs. 

Note that while the emissions averaging program would be mandatory for covered installations, 
the program would not entail any legally binding commitment for the host government. Thus, 
there would be no penalty at the international level if the program did not function or did not 
result in emissions below the crediting baseline. 

The host government would set the average intensity “cap” and develop the various policy rules 
and procedures necessary for a functioning trading program. These include determining covered 
installations, allocating emissions allowances (including the possibility of auctioning), requiring 
covered installations to surrender allowances equal to their greenhouse gas emissions, and 
monitoring and verifying emissions. 
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As a result of the averaging program, the host government would expect emissions to be below 
the level required to earn credits under the international SCM. The monitoring, reporting and 
verification (MRV) rules for the domestic program would be designed to make it relatively easy 
to calculate the volume of SCM credits earned by the sector during the relevant international 
compliance and crediting period. At the end of a compliance period, the government or 
implementing authority would receive SCM credits consistent with the calculated emissions 
reductions relative to the crediting baseline and would use these credits (or credit revenues) as it 
wished – either allocating them to installations or keeping them for government revenues. As 
noted below, the allocation of allowances under the domestic program would provide an 
alternative means of providing compensation to individual installations or companies. 
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III. Evaluation Criteria for Three Key Actors 

Sector crediting mechanisms have received considerable attention and discussion in recent years. 
The mechanisms would not be viable, however, unless they are attractive to host governments, 
developed country buyers and private firms – both owners of facilities in host countries and 
firms who may assist with external investment in emissions reduction activities. This section 
discusses criteria that these groups are likely to use in deciding whether to participate. 

A. Host Government Criteria 

The following are aspects of the mechanism that are likely to be important to host governments. 

1. Obtain Credits and outside private investment 

The host government (or companies operating under its jurisdiction) stands to gain the financial 
advantages of obtaining international credits and thus would favor alternatives that provided 
greater potential credits. An important related objective of the SCM is to make it more attractive 
for private investors from developed countries to invest in the host country. Increased 
investment, access to financing, and technology transfer contribute to the general objectives of 
many potential host governments. 

2. Contribute to other public objectives 

Some measures that reduce greenhouse gas emissions also provide other gains to the country. 
For example, some measures that reduce greenhouse gas emissions also reduce local pollution; 
improved energy efficiency often is an objective of more general policy to improve industrial 
competitiveness; and the use of renewable energy is an objective of many governments seeking 
greater energy security through reduced reliance on imported fossil fuels. In addition, SCMs 
could contribute to greater foreign direct investment (FDI) and technology transfer. In these and 
other cases, investments taken to reduce GHG emissions and generate credits thus can contribute 
also to other public objectives. 

However, there also may be adverse effects on other government objectives. Energy security 
objectives may be an example. Countries with large domestic coal resources, for example, may 
find that energy security would be compromised by the effects of a SCM policy on coal use. 

3. Minimize costs and financial risks 

Other things being equal, the host governments in general would aim to achieve the increased 
inward investment and / or access to credit revenue at the least cost. The different SCM designs 
differ in this respect, as the different incentives that the government can put in place to achieve 
the reductions in a given sector (e.g., subsidies, standards, or market mechanisms) will have 
different success in encouraging low-cost abatement options. 

Another relevant general objective is to minimize the risk to public finances. As discussed above, 
under some SCM designs the host government would take it upon itself to provide “insurance” to 
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private actors, compensating those individual firms who reduce emissions in a sector even if the 
total sector-level reduction in emissions intensity were insufficient to generate credits. If the 
sector crediting baseline were not attained, the host government budget may need to finance such 
support through the general budget rather than from sales of SCM credits in international 
markets. 

Under this case, the SCM would no longer be a loss-mitigating proposition from the point of 
view of host country public finances. As noted, the government could mitigate this risk either by 
only agreeing to targets that entail a very small risk of non-attainment, or by putting in place 
other incentives that reduce the risk that a sector would fail to attainment a given target. 
However, where government provides insurance, the risk to public finances cannot be entirely 
eliminated. 

4. Minimize administrative requirements 

The host government would need to undertake various administrative functions under the various 
frameworks. These include developing procedures to monitor and verify emissions and negotiate 
with developed country buyers. For some options, the government would need to coordinate 
policies to reduce emissions as well as enforce the policies. 

A host government would favor alternatives that minimized administrative requirements. Indeed, 
SCM implementations with onerous administrative requirements may entail substantial risk (e.g., 
that the standard of emissions monitoring is insufficient and international bodies therefore do not 
agree to issue credits); administrative cost; delays in data collection and other aspects of setting 
up new institutions; or even require capability that is entirely outside the reach of some 
governments. The importance of administration will vary greatly between countries, and also 
between different categories of SCM design and associated measures put in place to implement 
the SCM in the host country. 

B. Buyer Government Criteria 

The following are criteria that buyer governments (e.g., European governments) would use as 
they consider the use of SCM and negotiate with host governments. 

1. Obtain low cost credits 

Buyer governments (or companies operating within their borders) would face reduced costs of 
complying with emissions targets as a result of access to SCM credits. Many studies indicate the 
substantial cost savings from the use of international credits. Even with current project-based 
mechanisms (primarily the CDM), access to credits has been of a volume that affects the price of 
allowances in existing emissions trading schemes (notably, the EU ETS). If SCMs were able to 
generate larger volumes of low-cost credits, this impact could be even more substantial. 

Given the concerns that have been raised about the administrative cost and achievable scale of 
existing project-based credit mechanisms, the SCM also may be able to reduce the cost of 
emissions reductions by reducing the cost of administrative overhead. 
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2. Maintain environmental integrity 

The objective to achieve low-cost emissions reductions is counter-balanced by the objective to 
ensure that the emissions reductions underpinning the credits are genuine (“additional”). This has 
been controversial with current project-based mechanisms (for example, the EU has maintained 
limits on the total quantity of international credits accepted, and also placed restrictions on the 
types of credits allowed). 

SCMs offer the prospect of greatly simplifying the process to demonstrate additionality, but they 
do not eliminate the high-level question. The baseline emissions intensity, below which sectors 
start to become entitled to credits, will in many situations have similar status to the baseline for 
individual projects in the context of CDM. Correspondingly, controversy about whether credits 
represent genuine reductions may be unavoidable. 

Given this, buyer governments may be more likely to accept credits against more challenging 
crediting baselines; in sectors where emissions benchmarking is easier and provides more 
confidence that reductions are genuine; and where protocols for the monitoring, reporting, and 
verification of emissions are more stringent. In many situations, these will run counter to host 
country objectives to avoid targets that involve a risk of non-attainment and arrangements that 
are not too administratively onerous. 

3. Provide background and template for long-term agreement 

Recent climate negotiations in Copenhagen and Cancun highlighted the desire by developed 
countries for more systematic, independent, and accurate monitoring of emissions in developing 
countries. A SCM would require a step-change in the emissions monitoring of the sectors and 
countries involved, so could contribute to this objective. 

A related issue is the stated desire of various developed countries to see gradual moves towards 
firmer commitments by developing countries to reduce emissions, as well as the adoption of 
regulations to make such reductions feasible. The SCM, with its emphasis on crediting baselines 
and inward investment by developed-country buyers of credits, may form a stepping-stone to 
such arrangements. As such, a SCM also might provide the basis for participating in a broader 
international climate change agreement on favorable terms, and to expanding the reach of global 
carbon markets. 

C. Private Party Criteria 

Private parties fall into two categories: (1) the owners of facilities in developing countries that 
could undertake or “host” investment projects to reduce emissions, and (2) private actors in 
developed countries that may co-sponsor or finance investments in exchange for access to the 
credits generated (or other incentives). 
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1. Obtain sufficient return on investment in emissions reductions 

The primary concern of private parties will be that the SCM and its host country implementation 
offer sufficient assurances of a return on investments undertaken to reduce emissions. Where 
investments are rewarded directly by credits, investors will need to know that the number of 
credits they receive is commensurate to the emissions reductions achieved. This in turn requires: 

§ Assurances that the sector will meet its target with sufficient margin, so that the total number 
of credits available are sufficient (including that “free-riding” by competitors is avoided) 

§ Assurances that a sufficient share of credits is allocated based upon the firm’s emissions 
reductions. 

By contrast, the value of the credits cannot generally be assured within the SCM itself, as the 
price of credits is determined in international emissions trading markets and is inherently 
uncertain. 

Where investment incentives are rewarded instead through government support and/or 
requirements, the assurances instead depend on the details of government policy (e.g., that 
subsidies are adequate, value of emissions allowances allocated are sufficient, etc. – and in all 
cases that government policy is stable and reliable). 

2. Avoid increased cost / reduced competitiveness 

Private actors also may be affected in other ways by any mechanisms put in place by the 
government to facilitate the implementation of a SCM. 

From the point of view of firms in the host country, the main concern may be to avoid measures 
that compromise the loss-mitigating nature of the overall SCM, through stringent mandatory 
requirements. There are two main concerns that may arise. The first is if the implementation 
results in penalties for higher levels of absolute emissions, so that higher output results in a 
penalty. Second, a general price on emissions could result in additional cost, instead of just 
rewards for emissions reductions. This in turn could reduce industrial competitiveness. 

In some situations, the SCM also could have effects on other private parties. Subsidies would 
need to be financed, which could place a burden on general tax payers (in the event that credit 
sales did not suffice to finance the subsidy). Similarly, a price on emissions could be passed 
through to end-user prices – e.g., for electricity or industrial outputs – with adverse impacts on 
all consumers. 
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IV. Evaluation of Potential Policy Design Frameworks 

This chapter uses the criteria outlined in the previous chapter to evaluate framework alternatives 
from the perspective of the three principal perspectives. We begin with a summary of the six 
alternatives that are evaluated. 

A. Alternative Host Government Mechanisms 

This section identifies six host government mechanisms that represent basic choices, including 
one hybrid mechanism. The six alternatives certainly do not exhaust the possible alternatives. 
Rather they provide indications of the implications of major choices. The six mechanisms are 
listed in Table 1. 

The following sections provide brief overviews of these alternatives. 

1. Credit-driven Program without Government Insurance 

The first option is a SCM in which the host government negotiates with developed countries to 
determine the relevant target and manages the implementation of the program but does not 
otherwise intervene to insure that installations and companies that reduce emissions intensity 
actually receive credits. The government could establish the bases for allocating the international 
credits received by the host government to individual installations and companies, or this activity 
could be left to sector bodies, where these exist. The prospect that a reduction in sector-wide 
emissions intensity is achieved, resulting in credits that could be allocated to its members, would 
be the sole means of providing incentives to private parties for emissions reductions. 

2. Credit-driven Program with Government Insurance 

The second option deals with the lack of incentives for individual companies to reduce emissions 
under the first option, since companies would only receive credits for their emission reductions if 
overall sector emissions are reduced. As discussed above, one means of dealing with this lack of 
incentives is for the host government to provide insurance for companies that reduce emissions. 

Under this government insurance mechanism, the government would purchase credits from 
private companies based upon their individual emission reductions, as measured from a facility-
specific or firm-specific baseline. The “voluntary” approach means that there would be no 
penalties for increases in emissions intensity, and therefore no guarantee that sufficient credits 
would be generated for the sector as a whole. One important implication of this option thus is 

Table 1. Alternative Host Government Mechanisms 

1. Credit-driven program without government insurance 
2. Credit-driven program with government insurance 
3. Policy-driven program with mandatory “sticks” 
4. Policy-driven program with voluntary “carrots” 
5. Policy-driven program with emissions averaging 
6. Hybrid policy-driven program supplemented by credit-driven program with insurance 
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that the government would take on a potentially substantial risk that it would not be able to 
recoup the cost of these purchases through sales of credits obtained through a SCM. As we 
discuss below, these features may make this type of arrangement unattractive to host 
governments. 

3. Policy-driven Program with Mandatory “Sticks” 

The third option would address the key dilemma that arises with voluntary approaches—that 
firms face no penalties if they increase their emissions intensity. Such increases would raise the 
overall emissions intensity of a sector, and therefore reduce the number of credits generated. 
Under a pure voluntary approach firms which do reduce their emissions therefore would receive 
fewer (or even no) credits and thus no return on their investment. Under a voluntary approach 
with insurance, the loss would be absorbed by government instead. 

Mandatory approaches have in common that they put in place disincentives for firms to increase 
their emissions intensity. The policies could take many different forms, ranging from quota 
obligations (e.g., to undertake a certain level of energy efficiency measures), vehicle fuel 
economy standards, appliance performance standards, etc. 

Such approaches thus would have two (and possibly three) distinct components. First, the 
government would need to negotiate the relevant target and otherwise manage the SCM program, 
undertaking the various activities common to all SCM approaches. Secondly, it would need to 
put in place the domestic policy package deemed necessary to achieve the target and earn the 
credits. 

A possible third component would be to distribute the revenues from credits are earned as a 
result of the host government’s policies. These could be used to fund some of the programs 
(partially or fully). Alternatively, the revenue could be treated as part of general government 
revenue, with no link to the policy measures. In any case, there would be no direct link between 
the value of credits and the incentives provided to private parties – and, indeed, credit revenues 
may not be the primary means of ensuring the attainment of the crediting baseline or of further 
emissions reductions. 

4. Policy-driven Program with Voluntary “Carrots” 

A related regulatory program would be a government-run subsidy program that would be 
voluntary rather than mandatory. The most prominent example of a relevant subsidy program 
may be feed-in tariffs (FITs) for low-carbon electricity, but other the options include subsidies 
for energy efficiency measures or renewables in other sectors of the economy (e.g., building 
energy efficiency measures, support for small-scale solar power, etc.). These could be linked to 
SCMs by the government committing to provide subsidy for measures to reduce emissions, 
which could be part-financed by revenue obtained from sales of credits to international buyers if 
the measures succeed in reducing the overall sector emissions intensity. 

Such arrangements would in some respects be similar to the concept of “programmatic CDM”. 
Under these arrangements, a “program of measures” (e.g., a household energy efficiency 
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program, or a program to support small-scale renewables) would be deemed ex ante to reduce 
emissions by a certain amount per measure undertaken. The advantage of programmatic CDM 
over conventional CDM is that instead of evaluating each installation against a baseline (which is 
infeasible for small measures), categories of small-scale measures would instead be pre-approved 
and aggregated as a single “project”. 

The key distinction between programmatic CDM and a SCM would be that the latter would be 
based not on pre-approval of measures, but rather on ex-post evaluation of sector performance. 
We do not evaluate programmatic CDM here, but note that the SCM options considered here by 
definition would require some measurement of aggregate sector performance. 

5. Policy-driven Program using an Emissions Averaging Scheme 

A distinct category of mandatory policy is the use of an emissions averaging scheme, which 
could be set to ensure that the desired reductions in emissions intensity were achieved. This 
would be a form of emissions trading, but is distinct from a cap-and-trade program. Instead of 
placing a cap on emissions and creating an opportunity cost associated with all emissions, the 
scheme would be based on measuring performance against an emissions intensity baseline 
(average). Allowances (i.e., rights to emit) could be traded to minimize the cost of achieving the 
average emission rate. 

Note that this policy is the domestic incentive scheme that most directly transmits the incentives 
provided by the SCM. In contrast to credit-based approaches, the emissions averaging scheme 
introduces a penalty for increases in emissions intensity, and thus avoids the situation where 
some firms’ actions compromise the ability of the sector as a whole to earn credits. In addition, 
because the ETS could be denominated in the same terms as the overall target for the SCM (e.g., 
tons of CO2 per unit industrial or electric output, or other relevant quantity), it lends itself 
particularly well to a “hybrid” approach, described in the next section, whereby the allocation of 
credits further contributes to the incentives for emissions reductions. 

While the emissions averaging scheme would be mandatory for covered installations, the 
program would not entail any legally binding commitment for the host government. Thus, there 
would be no penalty at the international level if the program did not function or did not result in 
emissions below the crediting baseline. Nonetheless, this type of mechanism may be far from the 
current policy agenda of most developing countries. 

6. Hybrid Policy-driven Program Supplemented by Credit-driven Program 

In addition to the five options outlined above, we identify a sixth option that is a “hybrid” 
combination of the other two “credit-driven” and “policy-driver” approaches. Under the “hybrid’ 
approach, the host government implements one or more policies to reduce the emissions intensity 
below the crediting baseline (as in Options 3, 4 and 5) and also provides credits to sector 
members to provide further incentives for emissions reductions (as in Option 2). 
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B. Summary of the Evaluations 

Table 2 provides an overview of our ranking for all three sets of objectives, using a scale from 
one (very good) to five (very poor) as well as corresponding light/dark shading to indicate how 
the different options against criteria relevant to host countries, buyer countries, and private 
participants. 
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Table 2. Preliminary Evaluations of Alternative Frameworks for Three Key Actors 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits with 
insurance 

Host Country       
Obtain inward investment and credits 5 4 2 3 1 2 
Contribute to other public objectives [4] [4] [3] [4] [3] [3] 
Minimize costs and financial risks 1 5 2 4 2 2 
Minimize administrative requirements 2 4 [3] [3] 5 [4] 

Buyer Country       

Obtain low cost credits 5 4 3 3 1 2 
Maintain environmental integrity 3 3 2 2 2 2 
Provide template for long-term agreement 3 2 3 3 1 2 

Private Party       

Obtain sufficient return on investments 5 2 [4] [3] [3] [2] 
Avoid adverse competitiveness impact / cost 1 1 5 2 [3] 2 

 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 

Note: Brackets around numbers denote that evaluations seem particularly sensitive to individual circumstances. 
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C. Evaluations based on Host Government Criteria 

This section summarizes our assessments of the six options based upon criteria likely to be 
important for host governments. 

1. Obtain substantial inward investments or credits 

Under the different options credits can flow either directly to private parties (Option 1), to the 
host government to be retained as general revenue (Options 3, 4, and 5), or to the host 
government for subsequent allocation to private parties (Options 2 and 6). 

Although governments’ priorities may differ, in most cases it is likely that governments will be 
attracted by frameworks that are likely to (1) result in more credits; and (2) provide more 
flexibility in distribution of the associated revenue. 

Both of the credit-driven approaches (Option 1 and Option 2) score poorly on these criteria. In 
the absence of a penalty for increases in emissions, there is a significant risk that few or no 
credits will be generated. On this specific criterion, the insurance provided under Option 2 makes 
it somewhat more attractive than the credit-only approach, as there are greater incentives for 
private parties to reduce emissions (and thus a greater chance that overall sector emissions will 
be lower, so that credits are generated). However, the risk that increases in emissions intensity by 
some firms (e.g., construction of new coal plant in the power sector) would offset any such 
reductions nonetheless remains. 

The policy-driven approaches address this issue, and indeed would be their primary motivation. 
With arbitrarily stringent policy, reductions in emissions intensity can be assured. However, 
there is a caveat to this: although revenues would be available from credits, there is no guarantee 
that there would be increased inward investment, unless outside investors would get access to the 
credits. In addition, there are substantial challenges in ensuring that the value of the credits 
outweighs the costs, as we discuss below. In this regard, emissions averaging—which is 
explicitly designed to target emissions intensity—can perform somewhat better than other 
approaches. 

These considerations result in the below summary evaluation for the six options. 
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As a final remark, there is a cross-cutting issue that, for any given mechanism, the number of 
credits depends on the stringency of the sector target. As we discuss below, however, this will be 
opposed by buyer governments concerned with ensuring that credits are issued only for genuine 
emissions reductions. The balance between these two objectives doubtless would be a key part of 
the negotiation of any SCM arrangement, but it does not affect the relative evaluation of the 
different options considered here. 

2. Contribute to other public objectives 

For many host governments the attractiveness of participating in a SCM will depend on whether 
its implementation can make a positive contribution to other objectives that the government may 
have. As noted above, these may include local pollution, increased efficiency, or energy security. 

The potential for interaction between participation in a SCM and other objectives depends 
strongly on the specific situation of the host country. Although there is scope for positive 
interactions, there may be situations where an SCM would in fact detract from other objectives. 

The case of energy security provides an example of this. The use of renewables can contribute to 
energy security objectives, and indeed many key countries already promote renewables for this 
and other reasons. As renewables contribute to lower CO2 emissions, there may be scope for 
synergies with a SCM. However, in other countries energy security is promoted also by favoring 
the use of indigenous resources of fossil fuels notably coal or lignite (e.g., Turkey, Ukraine). 
More generally, there is concern in various countries about increased reliance on (often 
imported) natural gas, which could be an important way to reduce the emissions intensity of 
production in various sectors. In these cases, a SCM might in fact be in conflict with energy 
security objectives, especially if implemented in the power sector. 

Given the diversity of local objectives, a general evaluation is not possible. With this caveat in 
mind, the below table indicates our summary evaluation. As with other factors, a first 
requirement for any contribution to other objectives is that the SCM is effective, so that it leads 
to additional investment projects to reduce emissions. Option 1 and Option 2 therefore score 
somewhat worse than the options that include mandatory requirements to avoid increases in 
emissions. All the evaluations are enclosed in square brackets to indicate that they could vary 
significantly with the circumstances of the individual country. 

Table 3. Summary Evaluation for Obtaining Inward Investments or Credits 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Host Country       
Obtain inward 
investment and 
credits 

5 4 2 3 1 2 
 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 
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3. Minimize costs and financial risks 

a. Credit-driven programs 

The entirely voluntary approach of Option 1 need not entail any cost or risk for government, 
which would have very limited involvement and undertake no obligation. However, as described 
elsewhere, it is an unlikely model for a SCM for other reasons. (Additionally, governments will 
be concerned to promote the interests of their own industry and other sectors; however, we 
discuss these considerations when evaluating the options from the perspective of private parties, 
below.) 

By contrast, the “insurance” aspect of Option 2 could expose the government to potentially large 
liabilities. In fact, whenever the emissions intensity of some parties in a sector increased, the 
available credits would always be insufficient to fully compensate those who undertake 
investments to reduce emissions, as the increases would “cancel out” some of the credits that 
would otherwise result from the reductions. 

The need for Government to step in and purchase credits out of general government revenue 
would significantly reduce the attractiveness of such arrangements. This factor alone makes this 
model an unlikely candidate for widespread use of SCMs. Developing governments have not 
shown any inclination to date to pay for emissions reductions out of general revenue – nor indeed 
have governments anywhere.8 It seems unlikely they would be prepared to assume this role in the 
context of a SCM. 

This difficulty may be overcome, at least in part, if the crediting baseline was set so generously 
that the government has a virtual guarantee that net revenues will be generated. However, given 
the controversy about the “additionality” of emissions reductions in existing project-based 
mechanisms, this is an unlikely “solution” to the problem. 
                                                
8  The UK ETS pilot emissions trading scheme is a prominent counter-example, but only serves to emphasize how 

unusual such commitments are. 

Table 4. Summary Evaluation for Contributing to Other Public Objectives 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Host Country       
Contribute to 
other public 
objectives 

[4] [4] [3] [4] [3] [3] 
 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 

Note: Brackets around numbers denote that evaluations seem particularly sensitive to individual 
circumstances. 
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b. Policy-driven program using regulatory policies 

The main motivation for regulatory approaches would be to eliminate the risk and cost to the 
host government by ensuring that emissions (intensity) reductions will be achieved, and that 
credits therefore can be obtained. 

In considering how host governments will regard the prospect of introducing GHG emissions 
regulations it is necessary not only to take into account direct costs to the government purse 
(which are the main concern under the “insurance” commitment of Option 2). In addition, the 
government also would be concerned about imposing costs that may hurt the wider economy (or 
specific important sectors or interest groups), and certainly about any program that entailed 
larger total costs to the host country than the total value of credits that could realized. 
Developing countries have shown little willingness to date to regulate GHG emissions. For them 
to be willing to do so under the umbrella of a SCM, they would require certainty that their 
countries would experience a net benefit. 

One immediate problem therefore is that it will be difficult to offer such certainty under many 
regulatory approaches. In contrast to the credit-driven approaches, the specific investments that 
would be undertaken to comply with the regulation (e.g., a performance standard for vehicles, 
appliances, or buildings) would have no link to the credits received. Investors would respond not 
to the prospect of receiving credits, but to the regulatory requirement. Evaluating whether those 
requirements entailed higher or lower costs than the total value of the credits would be no easy 
undertaking. Indeed, experience has shown that evaluating the costs of specific regulations is 
very complicated. 

Secondly, unless the government was anyway prepared to impose regulations on various sectors, 
it would be concerned to ensure that the benefits of the SCM could be passed on to the relevant 
parties incurring the costs. We discuss this difficulty in more detail below, when considering 
private parties’ evaluation of different options. 

The subsidy programs could increase costs to the government, although the costs would depend 
in part on the nature of existing government initiatives. Notably, several countries have actual or 
planned feed-in tariffs (FITs) for electricity, demonstrating a willingness to commit government 
resources to projects that (among other perceived benefits) reduce emissions. In this situation, 
the prospect of revenue from the SCM would not be the foundation for emissions reductions, but 
rather a potential bonus, which could offer the potential of more ambitious subsidies (and 
therefore deeper emissions reductions). 

However, there are many obstacles on the way even in this setting. Buyer countries might object 
that, as the country were anyway considering a FIT, the credits would not fulfill demands for 
additionality. Also, the fundamental issue of risk is not addressed; if the FIT program is 
expanded in the anticipated of additional credit revenue, but these do not materialize, the host 
government would be exposed to higher costs than it had expected. 
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c. Policy-driven program using an emissions averaging scheme 

Concerns regarding government costs and financial risks could be alleviated by an emissions 
averaging program, for four main reasons: 

First, an averaging program would target the same quantity (emissions intensity) as the overall 
SCM target, so unlike direct regulatory approaches it would be possible to track progress to 
target and even ensure correspondence between the domestic regulation and the external target. 

Second, costs could easily be monitored. Provided the costs of allowances in the averaging 
program were below the price of international credits, there would be no risk that the aggregate 
costs incurred by sector members exceeded the value of the credits. If costs turned out to be 
higher, the government could abandon the program but face no penalties given the loss-
mitigating nature of the SCM target. 

Third, this approach contains built-in mechanisms for compensating those who undertake 
investments in emissions reductions, both through award of (domestic) credits and through 
implicit allocations in setting generous baselines to pre-existing high emitters. Not all and 
everybody could be exactly compensated, but at least the means to do so are built into the policy 
instrument used. 

Fourth, the effects on other groups (e.g., consumers) could be very limited. A key difference 
between averaging programs and many other mechanisms is that they need not result in the pass-
through of the costs (or opportunity costs) of emissions to end-user prices. This is a key 
difference to many command-and-control regulations (such as performance standards or 
technology requirements) as well as other versions of emissions trading (such as cap-and-trade 
programs). 

d. Hybrid approaches 

A hybrid approach raises few additional considerations, but the evaluation would be similar to 
that of other regulatory approaches and depend on the regulatory approach taken. 

e. Summary 

It is beyond the scope of this report to fully evaluate the willingness of various developing 
countries to regulate greenhouse gases. However, it is an important conclusion that, in order for a 
SCM to succeed, it may require recourse to either government-funded emissions reductions or to 
regulatory approaches, for which developing countries so far have shown little enthusiasm. 

The below table summarizes the above evaluations. The credits-only approach raises few 
concerns, as it involves only voluntary agreements and no net costs can arise. The insurance 
option is at the polar opposite end, as it runs the risk of exposing the host government to direct 
liabilities—and, at an extreme, would reduce to a situation where the government is directly 
buying emissions reductions from private parties from general revenue but with no additional 
revenue from the SCM credits. The regulatory approaches face the difficulty of ensuring that 
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total costs do not exceed the value of credits. However, emissions averaging programs offer the 
potential to overcome this difficulty to some extent, including if used in a “hybrid” approach. 

4. Minimize administrative requirements 

All SCMs entail some degree of administrative cost, as emissions at a minimum need to be 
monitored by companies, reported to relevant authorities, and then verified to ensure that 
monitoring and reporting are accurate. For many potential host countries, these requirements 
alone could pose significant challenges, requiring institutional capability that currently is 
lacking. 

Additional administrative costs and challenges would arise under the options that require 
additional domestic measures for implementation. Option 1 requires no additional action by the 
government, so performs best of the six options in this regard. In contrast, Option 2 would 
require much closer tracking of individual sector members’ performance, in order that reductions 
against baselines (which need to be defined) could be rewarded with credits, or corresponding 
compensation (such as subsidies). The regulatory approaches raise all of these issues, but 
additionally entail the difficulty of devising and policing regulatory requirements. The emissions 
averaging option is the most onerous here, as the emissions trading structure would require 
substantial administrative machinery, including registries for holding and transferring 
allowances, the development of allocation mechanisms, and compliance monitoring. 

Our evaluations of the options are summarized in the below table. It is no coincidence that 
emissions averaging is both the option that is most promising in other regards – notably with 
respect to overall cost – and the option that scores worst with respect to administrative 
requirements; rather, it reflects the significant challenges inherent in translating an aggregate 
sector target to individual incentives while avoiding undue costs or adverse distributional 
consequences. 

Table 5. Summary Evaluation for Minimizing Costs and Financial Risks 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Host Country       
Minimize costs 
and financial risks 1 5 2 4 2 2 

 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 
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D. Evaluations Based on Buyer Government Criteria 

1. Obtain low-cost credits 

Buyer countries would favor SCM designs that help produce low-cost credits that could be used 
to meet their own emissions reductions obligations or targets. This has two distinct aspects. First, 
the mechanism needs to be capable of producing a sufficient volume of credits to make a 
meaningful contribution. Second, although there is little doubt that low-cost options for 
emissions reductions exist in many developing countries, mechanisms differ in their ability to 
provide incentives to cause them to be undertaken. 

The various SCM options differ along these two dimensions. Option 1 is a poor performer, as the 
unresolved “free-rider” problem means it is unlikely to be able to generate any substantial 
volume of credits. Similarly, the most likely implementations of Option 2 are either difficult to 
scale to many sectors; may not promote low-cost options that result in low-cost credits (e.g. 
renewables supported by FITs); and in particular will be limited by host governments’ 
unwillingness to take on substantial risks. 

The regulatory approaches have more promise from the point of view of ensuring that credits 
become available. Although direct regulation will not necessarily identify low-cost options, and 
may cause difficulties for the host government in controlling costs, this need not matter much per 
se from the perspective of the buyer government. However, insofar as it reduces the host 
government’s willingness to sell credits at prices that are attractive to the buyer government, it is 
a negative feature of direct regulation. 

Given this, the emissions averaging approach appears to be the approach that holds most promise 
for buyer countries. If it could be implemented successfully in developing countries, it would 
offer buyer governments the most promise of a large volume of low-cost credits. 

The evaluations are summarized in the below table. 

Table 6. Summary Evaluation for Minimizing Administrative Requirements 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Host Country       
Minimize 
administrative 
requirements 

2 4 [3] [3] 5 [4] 
 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 

Note: Brackets around numbers denote that evaluations seem particularly sensitive to individual 
circumstances. 
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2. Maintain environmental integrity 

Buyer governments also will be concerned with whether the credits they buy represent genuine 
(“additional”) emissions reductions. This depends on the level of the crediting baseline agreed 
upon, and on the subsequent reliability of monitoring, reporting, and verification of emissions. 

As a starting point, it is worth noting that all mechanisms that involve crediting relative to a 
“counterfactual” baseline face a difficult trade-off to balance the risk that a generous baseline 
means that credits are issued for reductions that would anyway have taken place (bad from the 
buyer government’s point of view) against the risk that a stringent baseline fails to reward 
genuine emissions reductions (bad from the host government’s point of view). The issue can 
never be entirely resolved, and no doubt would be a central question in the negotiation of any 
SCM. 

In principle, the level of the target need not depend on other features of a SCM. In practice, 
however, potential host governments would likely be more willing to agree to a stringent target 
under implementation that offered them more control over emissions and where failure to meet 
the target entailed less risk to them. This seems less feasible with Option 1, which would be 
unlikely to generate any credits with a stringent target, and also under Option 2, which would 
expose host governments to more risk. It therefore seems more difficult to associate these 
approaches with the safeguards of environmental integrity that buyer governments would seek. 

Regulatory approaches may be more compatible with stringent targets, although this must be 
balanced against the potential disadvantages to host governments noted above. 

We summarize these evaluations in the below table, with the caveat that the answers to these 
questions depend on political and diplomatic outcomes and that evaluations therefore by 
necessity are somewhat speculative. 

Table 7. Summary Evaluation for Obtaining Low-Cost Credits 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Buyer Country       
Obtain low-cost 
credits 5 4 3 3 1 2 

 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 
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3. Provide template for long-term agreement 

A SCM may also be attractive to buyer governments as a step towards the longer-term 
participation by developing countries in international agreements on climate change mitigation, 
and also towards the participation in global carbon markets that key players (notably, the 
European Union) has stated as its preferred approach to global emissions reductions. 

All SCMs would represent a step forward in this regards, not least in the form of contributing to 
the development of key institutional capacity. This includes the key area of emissions 
monitoring. Any SCM would require monitoring of emissions in key sectors in order for credits 
to be issued. From the perspective of buyer governments, this could be a significant advantage, 
although it would be somewhat tempered by the piecemeal approach that a sector-by-sector 
approach would entail, and also by the risk that SCMs may not become widespread or adopted 
by key countries. 

Although the six options need not differ much with respect to the issue of emissions monitoring, 
there are differences in how far they contribute to longer-term integration into carbon markets. 
Here emissions trading (even if in “averaging” rather than “cap-and-trade”) form offers 
significant advantages, as they would involve setting up much of the administrative capacity that 
is a prerequisite for participation in carbon markets, including registries for trading credits. 

We summarize these evaluations in the below table. 

Table 8. Summary Evaluation for Maintaining Environmental Integrity 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Buyer Country       
Maintain 
environmental 
integrity 

3 3 2 2 2 2 
 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 
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E. Evaluations Based on Private Party Criteria 

In considering the perspective of private parties, three distinct groups can be identified: 

§ Members of relevant sectors (firms or individuals) in host countries who would undertake 
measures or projects to reduce emissions; 

§ External investors in buyer countries (e.g., energy companies, financial institutions, or 
specialized “project developers”) who would seek to finance investments in exchange for 
access to credits; and 

§ Other parties in host countries (e.g., general taxpayers or consumers of the outputs of sectors) 
that may be affected by policies introduced in the course of implementing a SCM. 

We carry out the below evaluations bearing these three groups in mind. 

1. Obtain sufficient return on investment 

a. Credit-driven programs 

As noted above, the key difficulty with Option 1 (voluntary credits without government 
insurance) is that it would offer inadequate assurances to private actors, whether host country 
sector members or external financiers of measures. The approach would not overcome the 
fundamental dilemma that the return that can be expected by individual companies would depend 
on the emissions intensity of the overall sector, over which they have not control. Anticipating 
this, companies would have very weak incentives to incur any additional cost against the hope of 
future credits. This problem arises regardless of the precise allocation mechanism of credits or 
other detailed features.9 

                                                
9  The exception to this problem would be where a single player dominates a sector and therefore can influence the 

overall sector outcome materially. However, a mechanism premised on such particular circumstances would not 
be a robust basis for the design of a SCM. 

Table 9. Summary Evaluation for Providing Template for Long-term Agreement 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Buyer Country       
Provide template 
for long-term 
agreement 

3 2 3 3 1 2 
 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 
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By contrast, the provision of government insurance under Option 2 would resolve the issue from 
the perspective of sector members. A government guarantee that emissions reductions resulted in 
credits would remove the uncertainty about whether credits would be available in the aggregate. 
Nonetheless, from the perspective of the individual sector member or external investor, the 
incentives to invest in emissions reductions would depend strongly on how the credits awarded 
to the sector as a whole are subsequently allocated to its members. This is a key topic, and we 
devote Chapter  V to discussing allocation and baseline options. A key message is that making 
sure that all firms that reduce emissions are rewarded can be very challenging. 

Direct allocation of credits would offer some scope for the participation by outside investors. To 
the extent Option 2 led to the award of internationally recognized credits under the SCM, these 
could potentially be passed on to outside investors in exchange for support with the initial 
investment. However, even if the government guarantees some form of payments in lieu of 
emissions reductions, it seems unlikely that it would guarantee to provide sector members with 
international credits. This approach would effectively turn the host country into a net buyer 
rather than seller of credits in the international market, reversing the underlying logic motivating 
the SCM. 

A final consideration is regulatory uncertainty. The guarantee of receiving credits or subsidies 
would depend on continued government commitment, and the success of the program therefore 
on whether firms regard this commitment as credible. This is a familiar problem from many 
settings, and in some cases can significantly impair regulatory effectiveness. 

b. Policy-driven program using regulatory policies 

Policy-driven approaches can eliminate many much of the uncertainty that would otherwise face 
by private parties. However, from the perspective of private participants they can also have 
substantial drawbacks. Mandatory regulatory policies (Option 3) would eliminate uncertainty 
only by restricting sector members’ investment options—rather than rewarding certain 
investments, this would penalize or even ban some categories of investment. Under this option, 
there also would be no role for direct participation in credit origination or generation by external 
investors, although they could of course buy credits that the host government may sell. Although 
credits could subsequently be “recycled” to participants, or some other compensation could be 
offered, this largely separates from assuring a return on investments undertaken under the SCM. 
“Compensation” for losses would not amount to a return on investment. (A “hybrid” approach 
would aim at addressing precisely this issue by additionally allocating credits to companies that 
reduce emissions.) 

Government subsidies could provide for an improved return. FITs or other support mechanisms 
can define the reward for a particular investment in advance, but at the price of decoupling the 
incentives from aggregate sector performance. As discussed above, this leads to a requirement 
for the government to try to match the appropriate level of subsidies with the likely resulting 
level of credits, which is another source of risk to the government. (In this regard, subsidies 
linked to SCMs are more similar to regulatory approaches.) 
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Under a subsidy approach the scope for participation by outside investor would be through direct 
ownership of relevant facilities (e.g., taking a stake in wind farms or industrial facilities). This 
might go beyond the type of investments that typically characterize international participation in 
current project-based mechanisms. 

c. Policy-driven program using an emissions averaging scheme 

From the point of view of guaranteeing a return on investment, an emissions averaging scheme 
could perform better than other regulatory approaches. Reductions in emissions intensity below 
the relevant emissions baseline would be rewarded by a guaranteed amount of credits; 
correspondingly, continued emissions above the baseline would lead to a requirement to 
purchase credits. 

There are two main factors that could give rise to concern for firms considering investment under 
such a program. 

First, the price of credits would be uncertain, as in any emissions trading scheme. This may be a 
minor concern, however, provided a robust international carbon market is in place. 

Second, the net position of a sector member depends on how it is situated relative to the baseline 
(i.e., the emissions intensity level below which credits are awarded, and above which it would be 
required to purchase credits). A firm that finds itself at the baseline level would only see a 
positive return on investment, as any measure it undertakes to reduce emissions further would be 
rewarded by credits. Such firms face a loss-mitigating situation, similar to that under Option 2. 
However, firms who find themselves above the baseline level would not necessarily receive a 
positive return on its investments, compared to the situation without the emissions averaging 
program in place. This is because reductions in emissions intensity are not awarded with any 
credits until the emissions intensity is below the baseline. The firm would have an incentive to 
undertake investments to reduce emissions with a marginal cost lower than the price of credits, 
as this would mean it had to purchase fewer credits. However, it may find that it commits capital 
(invests) and nonetheless incur net costs rather than a positive return (again, compared to the 
situation without the emissions averaging program). 

It also is unclear that an emissions averaging scheme would offer opportunities for the 
participation by outside investors. The credits issued in the averaging program would only be 
valid and have a value within the host country’s domestic scheme, so would not have any direct 
value to outside investors. 

d. Hybrid approaches 

A hybrid approach would offer greater scope for a direct return on investment, by offering the 
direct award of international credits to sector members that reduce their emissions intensity. This 
would be provided in addition to any regulatory instrument, whose main role would be to ensure 
that the overall emissions intensity is reduced sufficiently that sufficient credits are awarded in 
respect of the sector as a whole. 
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This would re-establish the link between individual investment projects and subsequent award of 
credits. Outside investors therefore also could participate directly in emissions reduction 
projects. There would be remaining uncertainty, including about whether the government 
regulation would be successful in reducing the sector’s aggregate emissions intensity 
sufficiently. Especially if this were implemented through an emissions averaging scheme, 
however, much of this uncertainty could be addressed, as discussed above. 

e. Summary of the evaluations 

The below table summarizes the above evaluations. The approaches that fare best are Options 2 
and 5, which both have a direct link between individual emissions reduction projects and 
subsequent award of international credits. By contrast, the credits-only and mandatory regulation 
approaches would be the least favorable in terms of providing private parties with investment 
opportunities offering an adequate return without too much associated risk. 

2. Avoid increased cost / reduced competitiveness 

Private actors also will be concerned about whether participation by the sector in a SCM could 
lead to net costs taking all effects into consideration. Many of the considerations discussed above 
in respect of the host government’s evaluation of options would apply here. Notably, Option 1 
(voluntary credits) would be a crediting baseline approach, as it is entirely voluntary, while 
Option 3 (mandatory regulation) would raise the concern that regulatory approaches could entail 
higher costs than the total value of the resulting credits. In contrast, Option 4 (voluntary 
subsidies) would tend to lower costs and increase competitiveness. 

In addition, however, private parties would be concerned about how costs are distributed, as even 
an SCM implementation that led to an aggregate net benefit for the host country as a whole could 
entail net losses for some parties. Option 2 (credits and government insurance) would avoid these 
problems by placing the cost to government instead, so from a private perspective would be the 
most advantageous. 

Table 10. Summary Evaluation for Obtaining Return on Investments 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Private Parties       
Obtain return on 
investments 5 2 [4] [3] [3] [2] 

 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 

Note: Brackets around numbers denote that evaluations seem particularly sensitive to individual 
circumstances. 
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Meanwhile, Option 5 (emissions averaging) would lead to the concerns noted above, that firms 
with emissions about the baseline level would face net costs as a result of the program. Under a 
hybrid approach, this would be compensated to some degree by the possibility that credits would 
be awarded, although this would be limited to firms who reduced their emissions intensity 
(others would face net costs). 

These concerns could be mitigated to some extent under all approaches if the government put in 
place compensation mechanisms to offset some of the costs. Option 5 may offer the most 
promise in this regard, as the option of providing allowance allocation is built into the design of 
the scheme. However, as noted, its implementation can pose significant challenges. 

The evaluations are summarized in the below table. 

Table 11. Summary Evaluation for Avoiding Increased Cost / Reduced Competitiveness 

 Credit-driven Policy-driven Hybrid 
 

Credit- 
only 

Govt 
insurance 

Mandatory 
“sticks” 

Voluntary 
“carrots” 

Emissions 
averaging 

Policies + 
credits w 
insurance 

Private Parties       
Avoid increased 
cost / reduced 
competitiveness 

1 1 5 2 [3] 2 
 
Key:   1  Very Good    2  Good    3  Fair    4  Poor    5  Very Poor 

Note: Brackets around numbers denote that evaluations seem particularly sensitive to individual 
circumstances. 
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V. Credit Baselines 

With the exception of regulatory alternatives, the potential approaches to implementing an SCM 
internally require setting baseline for individual firms or, in some cases, individual installations. 
Under a purely voluntary credit-based program, such baselines determine the starting point from 
which credits will be allocated; how the baselines are set has a critical impact on the cost-
effectiveness which the program operates and the sharing of risk between the host government 
and affected facilities. Under an emission averaging and trading system, these baselines 
determine the starting position of facilities in the trading system. They do not have an important 
impact on the overall cost-effectiveness of the program, but they do have a large impact on how 
costs and benefits are distributed between the host government and among facilities in the sector. 

This chapter is divided into two major sections. The first analyzes alternatives for setting 
baselines under credit-based approaches. The second analyzes alternatives for emission 
averaging and trading plans. 

A. Baselines under Credit-Based Approaches 

Various issues arise in setting baselines under credit-based approaches. 

1. Calculation of the Total Volume of SCM Credits to be Distributed 

At a high level, there are two alternative ways of determining how many SCM credits will be 
available to distribute to individual companies, plants, or external investors working in sectors 
covered by an international SCM. We classify these as the “top-down” approach and the 
“bottom-up” approach. 

Under the first (“top-down”) approach, the volume of credits to be distributed would be 
calculated based on the number of credits received by the sector under the international SCM, 
given the agreed crediting baseline. Within the international SCM, we assume that credits will be 
calculated and awarded on the following basis: 

SCM credits = total sector production X (crediting baseline intensity – actual sector emissions intensity). 

That is, the credits are equal to the emissions that are avoided at the sector level (relative to the 
agreed crediting baseline) given the change in intensity. 

Under this approach, private investors in emissions reductions would expect to receive a share of 
the total number of credits earned by the sector overall. Rules would establish how this share 
would be calculated. But investors would not necessarily know in advance what total volume 
their share would be taken from. 

If the Host Government has not committed to providing any guarantees or other form of 
insurance that the crediting baseline will be met, then from the Host Government’s perspective, 
this is a straightforward approach with relatively low risk, because it does not confer any 
obligation on the government to do anything beyond distribute the credits that are earned. The 
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main risk with such an “uninsured” approach, as discussed in previous chapters, is that private 
actors would not invest at all because of the uncertainty about the volume of credits to be earned. 

Even if the Host Government did commit to ensuring that the sector overall would meet the 
crediting baseline, this may not provide sufficient assurance to private investors to get them to 
invest. This is because an individual investor or company would not necessarily have any 
assurance about by how much the target would be surpassed. If the crediting baseline were met, 
but just barely, a major investment in emissions reduction would essentially see no emissions 
reduction revenues from its investment. There may be some circumstances in which the 
government could impose mandatory requirements or other policies that would provide greater 
certainty about the future emissions intensity of the sector overall. This would give investors 
sufficient confidence that reductions below this level would result in the sector overall being 
awarded SCM credits commensurate with the reductions created. 

The second option would be for, the government to calculate the number of credits to be 
distributed from the “bottom-up,” based on the individual credits that it calculates “ought” to be 
earned by individual plants or companies, regardless of the volume of credits earned by the 
sector overall. 

In this case, the volume of credits would necessarily be lower than the volume awarded under the 
international SCM. This is because greater disaggregation will tend to over-estimate the number 
of credits earned (relative to the sector overall) because it ignores activity that tends to increase 
the overall emissions intensity above the crediting baseline. In essence, lower emissions 
intensities are credited, but higher intensities are not penalized and therefore do not count against 
those responsible. 

The government would therefore need to “top-up” the volume of credits earned directly through 
the international SCM in order to provide the additional credits attributable to emissions 
reduction investments. These credits would need to be procured via some other route. That is, the 
government would need to provide some form of insurance or guarantee that credits would be 
awarded, and to commit funds to ensure that the credits were provided. 

Both the top-down and bottom-up methods would require the development of specific rules to 
determine the number of credits to be awarded to individual companies or plants. This would 
require collecting information about activity levels, emissions intensities, and emissions 
reductions relative to some baseline. We discuss some of the options below. 

2. Calculation of Individual SCM Credit Awards 

It seems clear that if the award of SCM credits is to be used as the primary mechanism for 
providing incentives to private actors, the credits would need to be distributed to facilities based 
on an explicit calculation of the extent to which they have contributed to (sector-wide) emissions 
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reductions.10 This is true whether the absolute volume of SCM credits to be awarded is based on 
a top-down or a bottom-up approach. 

There are three main types of “abatement options” that contribute towards reducing the sector’s 
overall emissions intensity: 

1. Reduce emissions intensity of existing plant; 

2. Reduce share of output from high-emitting plant and/or increase share of output from low-
emitting plants; and 

3. Invest in new plants with emissions intensity below the benchmark. 

All of these reduce the sector-wide emissions intensity, so the design of the domestic 
implementation of the award of credits should provide companies with similar incentives to 
reduce emissions through any of these measures. However, as we discuss below it may be 
difficult to achieve this in practice. 

In calculating the relevant emissions reductions, there are a number of different parameters that 
need to be considered, which result in different potential formulas with different implications for 
the incentives that are created. 

a. The economics of participation for an facility 

It is important to understand how different allocations would affect participation by individual 
facilities. Figure 3 illustrates how the system works from the perspective of a facility. The figure 
plots the marginal cost of reducing emissions intensity from the facility as a function of the level 
of emissions intensity. The lower the intensity, the higher the marginal cost of reduction. Indeed, 
for very high intensity levels, the marginal cost is negative. Absent a credit program, emissions 
would be at the BAU level, where the marginal cost of reducing emissions is zero.   

                                                
10  It would be possible to calculate the “allocation” of SCM credits on the basis of current or historical activity 

levels, such as share of production, or share of emissions, rather than on the basis of contributions to emissions 
reductions. This is the principle on which allocations in many cap-and-trade emissions trading programs is 
based. Emissions reductions per se do not figure in this approach, so it would only really be relevant for 
allocating shares of credits using the top down approach. This approach would not provide significant incentives 
to reduce emissions intensity, because the share of SCM credits awarded would depend only very tangentially on 
whether the recipient had actually reduced emissions intensity. A producer with high market share would get a 
large share of the SCM credits even if it had not contributed anything to the total sector credit volume. Because 
activity level is not a good proxy for contributing to reductions we do not consider this approach. 
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The credit program defines a baseline, labeled BL in the figure, from which reductions are 
measured and credited. If the entity chooses to participate in the credit program, it will reduce 
emissions to the level E, the point at which the marginal value of the credit, VC, is equal to the 
marginal cost of control. However, because the baseline is less than the BAU level, it may be 
better for the entity to choose not to participate. In particular, if the cost of achieving the baseline 
(the area of triangle A) exceeds the net gain to the facility in going from the baseline to level E 
(which is the area of triangle C), the entity will choose not to participate and will emit at the 
BAU level.11 Thus, if the baseline is somewhat smaller than the BAU level, it will result in 
reducing emissions by more than the credit. However, if the baseline is too much smaller than 
the BAU level, the facility will choose not be to participate and emissions will be higher than 
they would with a somewhat less ambitious baseline. 

                                                
11 The total value of the credit is the area of the rectangle B + C. However, the total cost of achieving emission level 

E is the area of the triangle B + A, where A is the cost of reaching the baseline and B is the cost of going beyond 
the baseline to emission level E. 
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Note: Abatement cost = A + B 
 Credit revenue = B + C 
 Net revenue = C - A 

Figure 3. Illustration of Credit-Based System with Baseline Set Below BAU Level 
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If the baseline is larger than the actual BAU level, the facility will participate and reduce 
emissions, but the number of credits it gets will exceed the actual reduction in emissions, as 
illustrated in Figure 4. In the figure, BAU is less than BL. The facility will control to E, where the 
marginal cost of further reductions is equal to the value of a credit. Emissions will be reduced by 
BAU – E, but the credit issued will be BL – E. Thus, there will be excess credits of BL- BAU. The 
facility will benefit, on net, by the area of A (the value of credits received for the excess of BL 
over BAU, which are generated at zero cost to the facility) plus the area C (the excess of the 
value of the credits received for emissions below BAU less the cost of achieving those 
reductions). 

Note the asymmetry. When a facility’s BAU emissions are lower than its baseline, the credit 
system generates emission reductions, but the credits exceed the real reduction. As a result, more 
internal credits will be issued than the international credits generated. When BAU emissions are 
higher than the baseline, in some cases the credit system will generate actual reductions in 
emissions and those reductions will be greater than the internal credits issued. However, in other 
cases, where the baseline is much tighter than the facility’s BAU level, the facility will choose 
simply not to participate, so there will be no reduction in emissions and no international credits 
will be generated. 
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b. Uniform vs. Specific Baselines 

Under current CDM (and JI) frameworks, every project to reduce emissions must develop a 
baseline emissions level, against which emissions reductions are calculated. One of the 
attractions of the sector-based approach is the possibility of eliminating the difficult and highly 
uncertain process of developing project-level baselines. Instead, credits would be earned at the 
sector level, with reference to the crediting baseline. However, if the host government wishes to 
use the allocation of SCM credits as the primary incentive for reducing emissions, it must 
translate the sector-wide credits into credits that are earned by private economic actors. 

This involves setting the baseline that will apply to the relevant economic actors. This baseline 
could be fixed for all relevant actors at a uniform level for the sector (based, for example, on the 
crediting baseline emissions intensity), or it could be based on a variable baseline that was 
specific to the relevant economic actor. These two options have very different incentive 
properties, as we discuss below. 
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Note: Abatement cost = B 
 Credit revenue = A + B + C 
 Net revenue = A + C  
 

Figure 4. Illustration of Credit-Based System with Baseline Set Above BAU Emissions 
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i. Uniform Baseline 

Credits would be awarded based on the following formula: 

Award Volume = Production X (Benchmark Intensity – Actual Intensity) 

I.e., credits are awarded for all output produced at an emissions intensity below the benchmark 
level. The Award Volume could correspond exactly to the number of credits awarded (under the 
bottom-up approach) or it could be used to determine the share of the total sector level credits 
(under the top-down approach). 

This approach could correspond closely to how SCM credits would be earned by the sector 
overall, if the benchmark intensity used were the same as the crediting baseline. However, even 
in this case, because overall sector performance would represent the average of under- and over-
achievers of the target, the total quantity of credits awarded to the sector would be less than the 
sum of the individual volumes calculated using this approach, because it would only reward 
over-achievers without penalizing under-achievers. Thus in the bottom-up approach the 
government would need to top-up those earning credits, and in the top-down methodology the 
actual number of credits awarded would be less than the volume calculated above. 

The uniform baseline approach, however, has critical disadvantages if there is substantial 
variation in emissions intensity of individual facilities. In that case, as shown above in Figure 4, 
facilities with relatively low initial intensities will receive credits even if they do nothing 
different than they would have done. To the extent they reduce emissions in response to the 
incentives, some of their credits will be for “real” reductions. Nonetheless, a significant fraction 
of the credits they receive will not be “real” and will not contribute to earning international 
credits under the SCM. Thus, the problem is that while facilities with intensities below the 
baseline will have the appropriate marginal incentives to reduce emissions, they will qualify for 
more internal credits than they actually contribute to generating international credits. 

For facilities with relatively high emissions intensity, as illustrated above in Figure 3, the 
situation is quite different, but also problematic. If they find participation profitable, they will 
reduce emissions by more than the credits they receive, generating a surplus that can help make 
up for the excess credits awarded to firms with BAU levels below the uniform baseline. 
However, many such facilities may find the cost of reaching the uniform baseline too high to be 
offset by credits from reducing beyond the baseline, in which case they will choose not to 
participate, resulting in no reductions, no internal credits, and no contribution to reducing 
sectoral emissions and helping to generate international credits. 

The government could try to address these problems by adjusting the stringency of the uniform 
baseline, but there are important tradeoffs. If the uniform base is relatively high, more firms will 
participate and larger reductions are likely to be achieved, generating more international credits. 
However, the number of internal credits issued will increase and there will be a larger difference 
between the number of internal credits issued and the number of international credits generated, 
which increases costs to the host government. 
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Setting a relatively tight uniform baseline would reduce the number of credits issued to facilities 
with relatively low BAU levels, but it would further reduce participation by firms with higher 
BAU levels (the ones that generate larger reductions in emissions than they earn credits). The 
gap between internal credits issued and international credits generated may fall, but the number 
of international credits earned is likely also to fall. 

The problems with a higher baseline might be offset, in part, by reducing the rate at which 
facilities would receive international credits in exchange for internal credits. A lower exchange 
rate could shrink the gap between internal credits issued and international credits generated. 
However, a lower exchange rate would reduce the marginal incentive to achieve real reductions 
beyond facilities’ BAU levels. 

ii.  Individualized baselines 

The second option is to award credits not on the basis of a uniform baseline, but to use baselines 
specific to individual facilities. The basic formula would be: 

Award Volume = Production X (Facility -specific baseline– Actual Intensity) 

Adjusting individual facility baselines to better reflect differences across facilities in likely BAU 
levels could address the problems raised above, because there would be fewer firms with low 
BAU levels getting excess credits and more firms with high BAU levels choosing to participate. 
It does not automatically provide credits to pre-existing low-intensity production. It also does not 
exclude as many facilities with relatively high intensities because with higher individual 
baselines, they would qualify for credits without first having to undertake large uncompensated 
reductions before qualifying for credits. It therefore provides more direct incentives for 
reductions below current levels, and it does so even for those that start from a high level of 
emissions intensity. This may be perceived as either more or less fair. More significantly, 
however, is that this approach would address some of the problems related to incentives caused 
by the uniform baseline. All of the installations in the sector would have incentives to reduce 
emissions, regardless of individual starting emissions intensities, and therefore this approach 
would be more likely to achieve the crediting baseline than if only a subset of the sector faced 
appropriate incentives. 

Setting individual facility baselines would be much more difficult administratively and would be 
highly contentious as facilities lobbied for higher individual baselines. It largely abandons one of 
the motivations for moving towards a sector-based approach– i.e. eliminating the need to 
determine individual baselines. Because this would be done at the Host country level, to some 
extent it amounts to a distributional question for the Host Government and the relevant sector to 
decide internally, so that concerns about the appropriateness of the baselines for use in 
international emissions trading become less of a concern. 

In addition to the administrative complexity, this approach does have some undesirable incentive 
effects. If different facilities have different intensity baselines, they will have different incentives 
to expand generation, with stronger incentives for facilities with higher baseline intensity levels. 
Consider the incentives to expand generation using a new efficient combined cycle gas-fired 
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power plant. A company with predominantly coal-fired power plants would reduce its emissions 
intensity by adding this new gas plant, thus earning internal credits, even if it did not reduce the 
use of its existing coal-fired units. In contrast, a facility with a low baseline would generate few, 
if any credits, because the new plant would have little impact on its average intensity level. The 
facility with a high intensity baseline would be more competitive than a low-baseline facility in 
expanding its production. This difference would therefore distort investment decisions and 
eliminate incentives to invest in certain technologies for certain economic actors.12 In theoretical 
terms, different investors would not all face the same carbon price under this approach, and 
therefore the outcome would not be efficient. 

As with the uniform baseline approach, because there are no “negative credits,” the Host 
Government would need to adjust the total number of credits awarded to ensure that it was 
consistent with the total credits earned through the international SCM, or would need to “top-up” 
the credits calculated for individual companies to ensure that they received the amount implied 
by the formula. 

iii. Specific baselines with uniform new build baseline 

The problem discussed above—related to the different effective carbon price created by the 
specific baseline approach—applies primarily to new capacity, as opposed to changes to existing 
capacity. This suggests a third alternative that incorporates the positive features of each while 
avoiding some of the negative aspects. For existing capacity plants / companies would calculate 
credits based on their specific baseline emissions intensity (or possibly some percentage below 
it). For new plants, the intensity would be based on a uniform baseline (which could be at or 
above or below the crediting baseline). This would avoid the problem of providing different 
incentives to the same new investment depending on who made the investment, and would also 
ensure that all actors in the sector had some incentive to make investments to reduce emissions. 

This approach would distort operating decisions between existing plants and new plants because 
generation from existing plants would generate more credits than generation from new plants. 
This problem could be addressed, however, by setting a uniform intensity baseline for all plants, 
but giving a lump-sum allocation of credits to facilities with high-emitting existing plants. Those 
extra credits could be financed tightening the uniform intensity baseline or by assigning lump-
sum negative credits to facilities with low-emitting existing plants (e.g., facilities with 
predominantly zero-emitting hydro units in the electricity sector). 

c. Plant vs. Company Baselines 

The next allocation design parameter that we consider is also related to the baseline, but it 
concerns the level of the economic actor that is eligible to qualify for credits. We consider two 
options – the plant level, and the facility level.13 

                                                
12  Similarly, a small company would receive a (proportionately) greater number of credits than a large company for 

a given investment. 
13  It would also be possible to sub-divide below the plant-level – for example, to individual units. We do not see 

any obvious advantages to such an approach, however. 
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The approach most similar to the existing international emission reduction credit mechanisms 
would be to calculate emissions reductions at the level of individual plants or projects. Each 
plant’s emissions intensity would be compared to the relevant baseline, and credits calculated 
accordingly. The total credit award then would be calculated depending on whether a top-down 
or bottom-up approach was being taken. This approach could be applied using either the uniform 
baseline or specific baseline approach discussed above.14 

This approach is relatively straightforward, and would provide incentives to reduce emissions 
through improvements to existing plants. Incentives could also be provided to invest in low-
emissions new plants. However, an important disadvantage is that it would not provide 
incentives to shift production from more emissions-intensive plants to less emissions-intensive 
ones. Because the emissions intensity of each plant is used to determine the credits awarded, 
there is no benefit to reducing the output from one high emitting plant – because its emissions 
intensity would remain the same. 

This disadvantage is related to the absence of a “negative” incentive to run higher-emitting 
plants, and is in fact the same issue that creates the difference between the sector-level SCM 
credits and the sum-of-disaggregated credits under the bottom-up approach. In essence, plants 
that have higher emissions intensity do not face any opportunity cost of their higher emissions 
intensity, and therefore will not shift output to other plants, even though this would reduce 
overall emissions intensity. 

The way to overcome this obstacle to an important abatement option is to aggregate plants 
together so that use of higher-emitting plants does “count against” its operators in some way. 
(Again, this is how the sector credits are lower than the sum of individual credits.) Collective 
decision-making at the sector level is not feasible (although this is, in effect, what a government 
mandatory policy accomplishes). Therefore the highest level of aggregation that seems feasible 
is to use the average emissions-intensity at the company level. 

Using company level emissions intensity therefore would provide incentives to shift production 
to lower emitting plants. The incentives would not be complete – for example, there would be no 
incentive to shift production from a higher emitting company to a lower-emitting one. But it 
would be an improvement over the plant-based approach. 

Awarding credits based on company level baselines would have a greater benefit for sectors that 
were relatively highly concentrated – because in general this would result in the greatest 
averaging of low- and high-intensity plants. For example, this could be particularly attractive in 
countries or regions where electricity production is dominated by an incumbent (state run or 
otherwise) monopoly. In such a case, because trade in electricity between regions may be 
limited, applying a sectoral crediting baseline at the company level would provide incentives for 
essentially all the relevant abatement options. 

                                                
14  For new capacity using the plant-level approach, the implementation is less straightforward, but could involve, 

for example, fuel- and technology specific baselines. 
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The company-level approach is not superior in all respects, however. In the context of the 
problem discussed above, where a uniform baseline provides limited or no incentives to those 
with high emissions intensity, using company-level baselines actually makes the problem worse. 
For example, a power generator with predominantly coal-fired capacity would not have 
incentives to invest in zero-emitting renewable capacity if its emissions intensity remained too 
high to receive credits, whereas if crediting were done at the level of the “plant” itself, the new 
renewable capacity would be able to receive credits for its low carbon intensity irrespective of 
the emissions intensity of the particular investor. 

Depending on the choices made for some of the other design parameters, the above also means 
that there could be perverse incentives created by a company-level approach that could distort 
choices about company organization. For example, as discussed above, using the uniform 
baseline approach would mean that companies with lower emissions would not be able to earn 
SCM credits. This would therefore provide incentives to “spin off” any section of the company 
that had lower emissions to allow them to benefit from the SCM. Again, this may be more an 
argument against the uniform benchmark than against the company-based approach, but it should 
be borne in mind. 

Finally, there are related administrative complications associated with the company-level 
approach, as individual plants can be bought and sold by companies, and this would make it 
necessary to re-calculate the starting emissions-intensity baseline of the company on the basis of 
its new assets. This could potentially become complicated if credits were earned for individual 
companies for multiple years and there was a need for rules to govern who had a right to the 
baseline (and associated credits) when a plant was transferred from one owner to another. 

B. Baselines under Emission Averaging 

Under an emission averaging and trading program, facilities would have baselines from which 
they would earn credits, but they would also be required to obtain credits from others if they 
failed to meet their baselines. As a result, the asymmetries of the purely voluntary credit system 
would be eliminated. To the extent that some facility’s baselines were higher than their BAU 
levels, they would earn “paper credits.” However, those “paper credits” would offset by the fact 
that facilities with baselines tighter than their BAU level would have to make up that difference, 
by reducing their own emissions or buying credits from facilities below their own baselines. 
Setting baselines for facilities would become largely a matter of distribution, not cost-
effectiveness. Moreover, the host government, if it enforced the system effectively, could be 
assured that it would balance net internal credits issued with the international credits it would 
receive. 

1. Setting an Overall Baseline Intensity Level 

The first step would be for the host government to set an overall internal sectoral baseline. This 
internal baseline would be set equal to or less than the SCM crediting baseline. Emissions below 
the internal baseline would result in the government exchanging international credits for excess 
internal credits provided by affected facilities. If the internal baseline were the same as the 
crediting baseline, the host government would not retain the value of any credits. If the internal 
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baseline were set tighter than the crediting baseline, the host government would retain the 
difference to cover the costs of administering the program or for other purposes (which could 
include subsidies for certain technologies, higher feed-in-tariffs, or purposes unrelated to 
reducing CO2 emissions). 

The tighter the overall internal baseline set, the more revenues from international credits the 
government would retain and the greater the flexibility the government would have in expending 
those revenues. However, the tighter the baseline, the greater the net cost to the sector (including 
consumers of output from the sector). In addition, the tighter the internal baseline, the greater the 
risk the government runs that the economy as a whole will incur costs that exceed the value of 
the international credits earned under the SCM. That is because there is uncertainty about both 
the cost of reducing emissions and the price received for international credits earned. To the 
extent that the cost of reducing emissions is greater than expected or the price of international 
credits is lower than expected, the internal baseline set will be “too high” and there may be a net 
drain on the host country’s economy. To some extent the host government may be able to reduce 
those losses by loosening the baseline if it proves advisable. However, it may not have sufficient 
advance warning to take such action effectively. Moreover, the possibility of such action is likely 
to make facilities more reluctant to invest in emission-reducing measures for fear the value of the 
internal credits will be reduced. 

In contrast, an internal baseline set at or only slightly below the SCM crediting baseline will give 
flexibility to both the host government and facilities in the affected sector. To the extent that 
costs are high or international credit prices prove low, the sector will not control emissions 
aggressively, thus minimizing net costs. To the extent that costs are low or international credits 
prices are high, so that further reductions are net beneficial to the host country, the sector will 
control more. 

The most effective way to implement such a system would be for the host government to offer to 
exchange internal credits for international credits (possibly at less than a one-for-one rate). By 
doing so, the host government ensures that the price of internal credits will always be at least as 
great as the value of the international credits (adjusted downwards if the exchange rate is less 
than one-for-one), providing a strong incentive for internal reductions when they are less costly 
than the value of the international credits. 

2. Setting Facility Baselines 

As with a credit-only system, baselines under an averaging and trading system could be set at a 
uniform level (the same as the overall internal sectoral baseline) or could be tailored to specific 
facilities to reflect differences in initial circumstances. Unlike with a purely voluntary, credit-
only system there would be less need to make facility-specific adjustments, because the 
efficiency of the system would not be affected by the extent to which individual baselines were 
matched to individual BAU levels. As a result, a uniform baseline would be less problematic to 
the basic functioning of the system with averaging and trading than with a purely voluntary 
approach. 
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Nonetheless, if emissions intensity varied widely across facilities, the host government might 
well want to make individual adjustments for individual circumstances for reasons of perceived 
fairness or political acceptability. For the same reasons discussed above in connection with the 
purely voluntary system, however, it would not be desirable to reflect differences across facilities 
in the baseline intensity rates used to calculate credits. In particular, different intensity baselines 
would distort competition across facilities, favoring those with high intensity baselines. Also as 
discussed above, these problems can be avoided by making adjustments in the form of lump-sum 
credit adjustments, with facilities that have high existing intensities receiving positive adjustment 
and those with low existing intensities receiving negative lump-sum adjustments. Such 
adjustments could help meet objections based on perceived fairness and reduce political 
opposition without reducing the cost-effectiveness of the program. Fairness in allocation of 
allowances, however, is subjective and adjustments are likely to raise controversies among firms 
within the sector.
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VI. Preliminary Case Studies 

This chapter provides background information on the electricity sector in China, Turkey, and 
Mexico and the steel sector in China and India. The background information relates to sector 
structure, GHG emissions, data availability, and relevant policies. This background information 
is then used to develop preliminary evaluations of whether our general conclusions—in 
particular, the likely attractiveness of the hybrid framework for the SCM—seem to be borne out 
in these specific situations. We also consider the potential data and other issues involved in 
developing relevant baselines for individual facilities and countries. We have focused our 
analyses of alternative SCM frameworks for both electricity and steel on China, noting likely 
similarities and differences for the other countries.  

We emphasize that these case study evaluations are highly preliminary, since we have not done 
detailed studies of how the different mechanisms might be applied in these specific countries and 
sectors. Indeed, one important next step could be to develop detailed assessments of individual 
countries and sectors using the framework developed in this report.15 

A. Electricity Sector in China 

As a large and increasing source of GHG emissions, China’s electricity sector has received 
considerable attention in discussions of sectoral approaches. This section provides background 
information and preliminary evaluations of the potential usefulness of a hybrid framework for 
China’s electricity sector.16 

1. Background Information 

This section provides background information on structure, GHG emissions, data availability, 
and relevant policies for China’s electricity sector. 

a. Structure 

China’s electricity sector is highly concentrated and has high levels of government involvement. 
The five largest generation companies (Huaneng, Datang, Guodian, Huadian, and CPI) account 
for about half of total generation capacity in the country. Each of these generation companies 
owns and operates generation capacity in a particular region. They are all state-owned enterprises 
(SOEs). Through these and other generation companies, the state owns 94 percent of total 
generation capacity in the country. The SOEs are managed by the State-owned Assets 
Supervision and Administration Commission (EIA 2011a). 

                                                
15  Studies that have developed relevant information on voluntary approaches for specific sectors (besides the 

references cited elsewhere in this report) include Baron et al. (2007), Barton (2007), Ellis and Baron (2005), and 
Okazaki (2009). 

16  This section draws on International Energy Agency (2009) and EIA (2011a).  
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b. GHG Emissions 

The table below summarizes the current generation mix for China’s electricity sector. 

Due to the large share of coal, China’s electricity sector has a relatively high emissions intensity 
of 0.7 tCO2/MWh (IEA 2010a, p. 109). The electricity sector has grown rapidly in recent years 
and is expected to continue growing rapidly over the coming decades (IEA 2010b). China has 
developed several wind and solar facilities, but most new generation capacity uses coal. 

c. Data Availability 

As SOEs, China’s largest generation companies provide information to the government through 
the State-owned Assets Supervision and Administration Commission. This information includes 
energy consumption, generation, and emissions. In addition, the government has developed 
growth projections for its SOEs. 

d. Relevant Policies 

The government of China has adopted several policies to reduce GHG emissions from the 
electricity sector, improve energy efficiency, enhance energy security, and further other public 
objectives. The Renewable Energy Law, which was passed in 2005 and has subsequently been 
amended, calls for 15 percent of total energy consumption to come from wind, biomass, solar, 
and hydro by 2020. The law established feed-in tariffs for biomass and “government-guided” 
prices for wind power. The costs of these renewable energy subsidies are passed on to consumers 
through higher retail electricity prices. China aims to expand nuclear power from 9 GW in 2008 
to 75 GW by 2020. In addition, China is improving energy efficiency in the electricity sector by 
closing 50 GW of old coal capacity and using supercritical/ultra-supercritical boilers for new 
coal capacity. China has also hosted many CDM projects in its electricity sector (IEA 2009).17 

2. Tentative Evaluation of Alternative Frameworks 

This section provides a preliminary evaluation of the alternative SCM frameworks for the host 
country, buyer country, and private parties. 
                                                
17  He and Morse (2010) discuss issues in determining additionality for certain Chinese CDM projects related to 

wind generation. 

Table 12. Generation Mix in China 

Coal 79.1% 
Oil 0.7% 
Gas 0.9% 
Nuclear 2.0% 
Hydro 16.9% 
Renewables 0.5% 
 
Note: Data are for 2008. 
Source: IEA (2011) 
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a. Host Country 

The following are some key aspects of China’s electricity sector that influence the Chinese 
government’s likely evaluation of alternative SCM frameworks. 

§ Major government involvement in the electricity sector in China reduces the potential 
significance of voluntary private action, but SOEs should respond to profit incentives much 
like private companies and therefore should be interested in earning credits and other revenue 
streams from SCMs. 

§ The need for large investment in generation capacity in China over the coming decades 
implies that China would welcome the potential for large inward investment and credits 
through a SCM for its electricity sector. 

§ As illustrated by the Renewable Energy Law and the other policies noted above, China has 
included GHG emission reduction, improved energy efficiency, and enhanced energy 
security among its public objectives, and an SCM could contribute to these objectives. 

§ It would be important to involve provincial governments in the implementation of these 
policies in order to increase their likely effectiveness (IEA 2009). 

These considerations suggest that the Chinese government may well favor the hybrid SCM host 
government framework, with sectoral reductions encouraged either through extensions of its 
existing policies to encourage renewables and energy efficiency or through an intensity-based 
trading program (if administrative considerations were considered manageable). A purely credit-
drive scheme would minimize financial risks but provide too little likelihood of generating 
substantial international credits. Only providing government insurance for individual installation 
or company credits would open the government to excessive financial risk. Relying only on 
policies to achieve reductions—either regulatory policies or an emissions trading program—
seems less attractive than the hybrid approach. Although setting up the credit approach and 
insurance mechanism would involve administrative burdens, these administrative burdens are 
likely to be justified by not having to rely upon public policies to achieve all potential emission 
reductions. 

b. Buyer Countries 

The following are some key aspects of China’s electricity sector that influence buyer countries’ 
likely evaluation of alternative frameworks. 

§ The large number of relatively inefficient power plants in China makes the sector a potential 
source for a large quantity of low-cost credits. Although China has hosted many CDM 
projects in its electricity sector, many opportunities for GHG emission reduction remain. 

§ Buyer countries may have some concerns about the environmental integrity of SCMs in 
China. The additionality of CDM projects in China has been questioned (see He and Morse 
2010), and SCM programs would likely face the same issue. Questions about additionality 
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would be particularly acute in light of China’s existing policies, including the Renewable 
Energy Law, nuclear power targets, and energy efficiency targets, if buyer countries believed 
that these existing policies meant that abatement would occur anyway in the absence of the 
SCM. 

§ For an SCM in China to provide a template for a long-term international climate agreement, 
the SCM would need to have features that could be replicated in most other countries. As 
discussed above, an emissions averaging program would likely provide a template, especially 
if China’s SOEs could trade allowances and make abatement decisions in a similar manner to 
private power companies and if electricity prices could reflect the costs of the emissions 
trading program in a similar manner to competitive markets. Otherwise, regulatory policies 
could be used that do not rely on market forces. 

These considerations suggest that the buyer governments are likely to favor the hybrid system, 
with sectoral reductions encouraged either through extensions of existing policies to encourage 
renewables and energy efficiency or through an intensity-based trading program. The purely 
credit-driven scheme by itself would provide too little likelihood of generating substantial 
international credits. The use of new policies in the hybrid system would reduce concerns about 
additionality and environmental integrity, although determining the relevant crediting baseline 
would likely prove complex. The hybrid system could provide a template for long-term 
agreement, especially if the system used policies, insurance, and other mechanisms that could be 
replicated in other countries. 

c. Private Parties 

The following are some key aspects of China’s electricity sector that influence private parties’ 
likely evaluation of alternative frameworks. 

§ As noted above, SOEs account for most existing generation capacity in China as well as most 
additions. However, private investors, including foreign investors, are playing an increasing 
role. Since electricity prices in China are controlled by the government, private parties would 
need to negotiate with the government if part of their return on investment under the SCM 
needed to come from higher electricity prices. Their return on investment from credit sales 
and other SCM revenue streams would be much more secure if the government used its 
involvement in the electricity sector (in addition to policies and insurance) to ensure that 
sector targets were met. 

§ Government control over electricity markets implies that the competitiveness implications of 
SCMs would depend on government action. The hybrid approach with policies and insurance 
would probably have relatively small competitiveness implications. 

These considerations suggest that private parties are likely to favor the hybrid system, with 
sectoral reductions encouraged either through extensions of existing policies to encourage 
renewables and energy efficiency or through an intensity-based trading program. The policies in 
the hybrid system would increase the likelihood that private parties would obtain sufficient 
return on investments, although the potential difficulties of implementing policies to reduce 
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emissions intensity (e.g., need for provisional government support) suggests the need for some 
insurance that reductions will receive credits. Government involvement through the hybrid 
system could address any adverse competitiveness implications. 

d. Summary of Tentative Evaluation of Hybrid Framework 

Based on the background information and preliminary evaluations from the standpoint of host 
countries, buyer countries, and private parties, a hybrid system does seem well suited to the 
electricity sector in China because it would provide considerable guarantee that private parties 
would receive international credits without relying only on public policies to reduce emissions 
intensity below the crediting baseline. 

3. Tentative Evaluation of Credit Distribution Issues 

The administrative difficult of developing formulas to distribute credits will depend in part on 
the availability of accurate data on companies’ baseline energy consumption, generation and 
emissions as well as on future information. Substantial government involvement in China’s 
electricity sector should make the process of developing baselines and allocations relatively 
manageable. Still, the Chinese government may need to strengthen protocols for data collection 
and verification if the SCM to provide incentives for companies to report their data accurately. 

Even with good data in China’s electricity sector, however, it could be difficult to establish credit 
baselines and allocations. Program designers would still face trade-offs between uniform and 
specific baselines, plant and company baselines, and existing capacity and new capacity 
baselines. Electricity demand in some regions of China is growing quickly, while in other 
regions it is growing slowly or declining. Resource availability and generation mixes also differ 
across regions. This diversity in China’s electricity sector poses difficulties for developing credit 
baselines and allocations that would satisfy all companies and the government. The high 
concentration of generation companies in China’s electricity sector should mitigate the 
distributional difficulties, however. 

B. Electricity Sector in Turkey 

Turkey is in a somewhat unusual position among developing countries, because although it is not 
an Annex B country under the Kyoto protocol (and therefore does not have an emissions 
reduction target), it is an Annex 1 country (and therefore is not eligible to host CDM projects). 
This may make the Turkish Government particularly interested in alternatives to the CDM. 
Turkey is also a candidate country for accession to the European Union, and therefore the EU, 
which is the base for the dominant emissions trading platform for GHGs, has an incentive to 
encourage Turkey to move towards having a greater proportion of its production facing a carbon 
price. In general, therefore, both the host and buyer governments would seem to have incentives 
to pursue the SCM approach. In addition, Turkey has several relevant policies for its electricity 
sector that make it an interesting case study for SCMs.18 

                                                
18  This section draws on U.S. EIA 2011b and EIA 2010c. 
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1. Background Information 

This section provides background information on structure, GHG emissions, data availability, 
and relevant policies for Turkey’s electricity sector. 

a. Structure 

The electricity sector in Turkey is highly concentrated and has high levels of government 
involvement. The Electricity Generation Corporation (EÜAŞ) is state-owned and accounts for 
46 percent of total generation capacity throughout the country. The government of Turkey plans 
to privatize some generation assets, however (EIA 2011b), and most new generation capacity is 
private (IEA 2010c, pp. 115-116). The electricity sector has a trade association called the 
Association of the Turkish Electricity Industry (TESAB). 

b. GHG Emissions 

The table below summarizes the current generation mix for the electricity sector in Turkey. 

Turkey’s electricity sector has an emissions intensity of 0.5 tCO2/MWh (IEA 2010a, p. 107). 
Power demand has been growing rapidly in Turkey, and is expected to increase by nearly 70 
percent over the next decade. 

c. Data Availability 

Data on electricity generating units seems relatively good for Turkey’s electricity sector because 
a state-owned company (EÜAŞ) dominates the sector and much of the other existing capacity 
was formerly state-owned as well. Turkey’s membership in the IEA also suggests that the 
country has a comprehensive apparatus for collecting and processing relevant data, including 
data on energy consumption, generation, and emissions for the electricity sector. 

d. Relevant Policies 

The Turkish government has announced several objectives for the development of the sector out 
to 2023, including the following: 

Table 13. Generation Mix in Turkey 

Coal 29.1% 
Oil 3.8% 
Gas 49.7% 
Nuclear 0.0% 
Hydro 16.8% 
Renewables 0.6% 
 
Note: Data are for 2008. 
Source: IEA (2011) 
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§ Renewables are to account for 30 percent of generation, including use of all current technical 
and economic hydropower capacity (between 30-35 GW) as well as 20 GW of wind power; 

§ Natural gas is to account for no more than 30 percent of generation (down from nearly 50 
percent in 2009, which has raised concerns about energy security given the country’s reliance 
on a few key trading partners); 

§ Nuclear is to account for at least 5 percent of generation; and 

§ Proven lignite deposits and hard coal resources are to be brought into use (implying around 
20 GW of additional generation capacity). 

To encourage renewables, Turkey has in place a feed-in tariff (FIT) regime. However the 
existing regime is largely ineffective, as the revenue offered is significantly below the wholesale 
price for electricity. As plants have to choose between participating in the electricity market and 
benefiting from the FIT, the FIT appears to have little or no effect. A revised, more generous FIT 
regime was recently proposed and seems likely to be adopted. This may be more effective, if 
nothing else as a price floor that reduces the downside risk of investment in wind power and 
other renewables. 

Despite the limited FIT, there is interest and investment in both hydro and wind power, in the 
context of high wholesale prices. In particular, Turkey has significant hydro resources, the 
development of which is commercially viable without further support. Indeed, there is a 
concessions program to develop hydro resources, with developers paying for the license to do so 
(a “negative subsidy”). However, this may be for the “low-hanging fruit,” and some level of 
support is likely to be required for higher levels of privately developed hydro power. 

Total emissions from the power sector will increase under the Government’s target scenario, and 
the increase in reliance on indigenous lignite could even raise the average emissions intensity 
above what it would have been if the current fuel shares were maintained. Emissions intensity 
will almost certainly increase if the government does not succeed in meeting its current 
aspirations for renewables. 

2. Tentative Evaluation of Hybrid Framework 

Turkey’s electricity sector differs from China’s electricity sector primarily in that Turkey has 
lower government involvement and lower reliance on coal (although Turkey is giving coal 
preference over gas for some new generation capacity for energy security objectives). Investment 
goals and government willingness to bear financial risk also may differ between the two 
countries. A key similarity between the two countries is the use of FIT to encourage renewable 
energy.  

The differences between the two countries, however, do not seem to change the preliminary 
evaluation of frameworks for the electricity sector. A hybrid system seems best suited to 
Turkey’s electricity sector for the same reasons as provided above in the general situation (and 
for China). 
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3. Tentative Evaluation of Credit Distribution Issues 

The Turkish government seems to possess the necessary data and administrative apparatus to 
implement an SCM for the electricity sector. Growth projections are presumably less readily 
available and more contentious in Turkey than in China, however. Since Turkey is encouraging 
construction of coal units to reduce its reliance on foreign natural gas, it differs from the norm by 
having higher emission rates for much of new capacity than for existing capacity. New nuclear, 
hydro, and renewable capacity, on the other hand, would have lower emission rates than existing 
capacity. These distinctions between new and existing capacity would need to be taken into 
account when developing credit baselines and allocations. The small number of companies in 
Turkey’s electricity sector and the existence of a trade association (TESAB) should facilitate 
agreement over distributional issues. 

C. Electricity Sector in Mexico 

This section provides background information and preliminary evaluations for Mexico’s 
electricity sector and assessments of potential SCM frameworks.19 

1. Background Information 

This section provides background information on structure, GHG emissions, data availability, 
and relevant policies for Mexico’s electricity sector. 

a. Structure 

Mexico’s electricity sector is dominated by Comisión Federal de Electricidad (CFE), the federal 
agency that manages generation, transmission, and distribution. CFE operates 77 percent of total 
generation capacity in the country, and the remaining 23 percent is operated by private 
companies (CFE 2011). Any private company wishing to build and operate generation capacity 
must request permission from CFE. Most new private capacity in Mexico has combined-cycle 
gas units (EIA 2011c). The electricity sector is regulated by the Comisión Reguladora de Energía 
(CRE). 

b. GHG Emissions 

The table below summarizes the current generation mix for the electricity sector in Mexico. 

                                                
19  This section draws on IEA 2009, IEA 2011 c, and Center for Clean Air Policy 2010. 
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Due to the small share of coal and large shares of gas and hydro, Mexico’s electricity sector has 
a relatively low emissions intensity of 0.4 tCO2/MWh (IEA 2010a, p. 107). As a result of growth 
in output, however, in the absence of significant climate change policies GHG emissions from 
Mexico’s electricity sector could almost double by 2030 from about 150 to 280 million tCO2 
(IEA 2009, p. 134). 

c. Data Availability 

Data availability for an SCM in Mexico’s electricity sector appears to be relatively good, 
because the country already has an emissions inventory system. This voluntary system was 
established in 2004. The system seeks to “promote corporate and project-level GHG 
management; identify cost-effective GHG reductions; build capacity (training workshops, 
calculation tools, and technical assistance); and enhance participation in carbon markets” (IEA 
2009, p. 145). Current participants include large companies in the cement, oil and gas, steel, 
manufacturing, mining, and agricultural sectors. Although the electricity sector does not 
currently participate in the emissions inventory system, one would expect it to be relatively 
straightforward to bring the electricity sector in. Moreover, the Mexican government already has 
access to significant quantities of data on the electricity sector because an SOE dominates the 
sector and various agencies closely regulate it. The Mexican government established an 
Intersecretary Commission for Climate Change in 2005. Despite these procedural and 
organizational capabilities, Mexico would need to fill significant data gaps and boost its capacity 
to implement wide-reaching programs (CCAP 2010, pp. 51-53). 

d. Relevant Policies 

Mexico has developed substantial goals to reduce carbon emissions, including a goal announced 
in 2009 of reducing carbon emissions by 50 percent below 2000 levels by 2050, although the 
goal was conditioned on the availability of international assistance and multilateral agreements 
(Mexican Government 2009 and IEA 2009, p. 139). A potential cap-and-trade program for 
electricity and other sectors remains in the early planning stages. The Renewable Energy 
Development and Financing for Energy Transition Law, which came into force in 2008, 
promotes deployment of renewable energy by defining new government roles and exploring 
possible policy instruments (Mexican Government 2008). Government subsidies for the 
production and consumption of fuel oil, however, impede the transition toward gas and 
renewable energy (CCAP 2010, pp. 46-47). 

Table 14. Generation Mix in Mexico 

Coal 8.3% 
Oil 19.0% 
Gas 50.6% 
Nuclear 3.8% 
Hydro 15.1% 
Renewables 3.1% 
 
Note: Data are for 2008. 
Source: IEA (2011) 
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2. Tentative Evaluation of Hybrid Framework 

A hybrid system seems best suited to Mexico’s electricity sector for many of the same reasons as 
provided above for China and Turkey. While China and Turkey could build the policy part of the 
hybrid system around their FIT programs for renewable energy and other targeted policies, 
Mexico appears to be closer to using an emissions trading program. Mexico’s electricity system 
is designed around large centralized power plants using conventional energy sources (especially 
fuel oil, gas, and hydro) rather than small distributed renewable power plants (World Bank 2009, 
pp. 29-31). An emissions trading program (potentially covering multiple sectors) could induce 
CFE to close its fuel oil and coal plants and build additional natural gas and renewable plants 
(although additional dependence upon natural gas does raise energy security concerns). The 
dominance of an SOE in Mexico’s electricity sector could facilitate development of an SCM for 
this sector. 

3. Tentative Evaluation of Credit Distribution Issues 

Mexico seems to have better data systems for its electricity sector than China and Turkey, 
although the specifics would need to be confirmed. Baseline and allocation issues in Mexico will 
depend importantly on whether new capacity is mostly fossil fuels (most likely natural gas) or 
renewables, and this in turn depends on the form of government policy. As with other countries, 
the diversity in fuel use leads to difficulties in developing appropriate crediting baselines. 

D. Steel Sector in China 

China’s steel sector has been a prominent candidate for sectoral approaches because China 
produces nearly half of the global steel total and has a 10 percent higher GHG emissions 
intensity for steel production than the average intensity among developed countries (Climate 
Strategies 2011). This section provides background information on the steel sector in China and 
preliminary evaluations of the six frameworks.20 

1. Background Information 

This section provides background information on structure, GHG emissions, data availability, 
and relevant policies for China’s steel sector. 

a. Structure 

Many types of enterprises, including many SOEs, operate in China’s steel sector. The five largest 
companies account for 28 percent of national steel production, but there are thousands of small 
and medium-sized companies. The steel industry has significant economies of scale, but these 
are not exploited by the many small steel companies in China (Yu and Yang 2010). Forty-three 
percent of China’s steel production is by companies owned by the central or provincial 
governments, 24 percent is by private companies, and most of the remaining 33 percent is by 
small companies owned by municipal governments (Climate Strategies 2009, p. 53). 

                                                
20  This section draws on Climate Strategies 2009, Climate Strategies 2011, and Yu and Yang 2010. 
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b. GHG Emissions 

The GHG emissions intensity of steel production varies significantly by production technology. 
Traditional integrated steel mills that start from iron ore and use blast furnaces and basic oxygen 
furnaces have emissions intensities between 1.5 and 2.5 tons of CO2 per ton of steel. Minimills 
that start with scrap steel and use electric arc furnaces have emissions intensities around 0.4 tons 
of CO2 per ton of steel (Climate Strategies 2009). China’s steel sector has a 10 percent higher 
GHG emissions intensity than the average intensity among developed countries. China has many 
inefficient steel mills, but most new mills are built with the most energy-efficient technology 
(Climate Strategies 2011). 

c. Data Availability 

Although China’s steel sector is dominated by SOEs, analysts have expressed concern about data 
availability for an SCM in this sector (Zhang 2008). Little information is reported currently, and 
data could be difficult to collect because of confidentiality and consistency issues. Production 
projections for the SOEs (as well as some private companies) are developed periodically, 
however. Moreover, the complexity of iron and steel production facilities leads to difficulties in 
determining the appropriate boundary for the sector (Climate Strategies 2011). Organizing steel 
sector data for a wide variety of processes and products into an effective system for an SCM 
would likely be challenging. 

d. Relevant Policies 

The table below summarizes various abatement options that have been identified for the Chinese 
steel sector. In April 2010, China’s State Council mandated the closure of small and inefficient 
steel mills within two years. The mandate is expected to cause the shutdown of about 
100 millions of steel production capacity by the end of 2011 (Climate Strategies 2011). The 
Chinese government has also included the steel sector in its Top 1000 energy efficiency program 
for energy-intensive industries. 

2. Tentative Evaluation of Alternative Frameworks 

This section provides a preliminary evaluation of the six frameworks for the host country, buyer 
country, and private parties. 

Table 15. Categories of Abatement Options in the Steel Sector 

1 The closure of inefficient, highly polluting plant 
2 Improving energy efficiency and carbon efficiency at existing, non-obsolete plant 
3 Ensuring that new plant is built using best available technology 
4 Increasing the use of recycled scrap 
5 Adopting Carbon Capture & Storage (CCS) 
6 Developing and implementing breakthrough technologies 
 
Source: Climate Strategies (2009) 
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a. Host Country 

The following are some key aspects of China’s steel sector that would influence China’s likely 
evaluation of alternative frameworks. 

§ China’s steel sector is already well developed and new plants already typically use the most 
energy-efficient technology for their plant type (integrated mill or minimill). The largest 
potential source of abatement may therefore be closure of inefficient plants, but this would 
not bring inward investment and could have adverse local economic impacts. Increasing the 
use of scrap iron could also achieve significant abatement, but countries and companies may 
be reluctant to make this change unless market conditions warranted it. 

§ Although abatement costs for the steel sector are highly uncertain, the potential value of 
abatement credits from China’s steel sector, assuming a carbon price of $25/tCO2, has been 
estimated as $2 billion per year (Climate Strategies 2009, p. 6). This represents 80 million 
tCO2 of credits per year. 

§ A SCM for China’s steel sector could complement the country’s energy efficiency and 
energy security goals. As noted above, China already seeks to improve energy efficiency in 
the steel sector through closures of small and inefficient plants and participation in the Top 
1000 energy efficiency program. 

§ The administrative requirements of a SCM for China’s steel sector could pose challenges. 
The program would need to account for the heterogeneity of steel products and production 
technologies. As noted above, the emissions intensity of steel production varies significantly 
between integrated mills and mini-mills. Benchmarking in the steel sector would therefore be 
complicated and contentious. The program would also need to carefully delineate the 
boundaries of energy consumption relevant to the program, because steel production involves 
a multitude of complicated processes. As noted above, data could be difficult to collect 
because of confidentiality concerns and consistency issues (Zhang 2008). 

These considerations—particularly administrative and data challenges—suggest that mandatory 
policies would need to be relatively straightforward, with simple administrative and data 
requirements. For example, the government could mandate the closure of additional small and 
inefficient steel plants. The difficulties in collecting data for the steel sector could also make 
voluntary programs infeasible. The promise of potential international credits would provide 
incentives for the Chinese government to develop such policies as part of a hybrid SCM 
framework. 

b. Buyer Countries 

The following are some key aspects of China’s steel sector that influence buyer countries’ likely 
evaluation of alternative frameworks. 

§ The potential credits from China’s steel sector, assuming a carbon price of $25/tCO2, have 
been estimated at 80 million tCO2 per year. If buyers would otherwise have to pay $25 or 
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more for allowances or their own abatement, the large quantity of credits from China’s steel 
sector could be a strong incentive for buyer countries to encourage development of an SCM. 

§ If the principal policy for GHG abatement in China’s steel sector were mandatory closure of 
small and inefficient mills, buyer countries would want to make sure that the abatement was 
“additional” because the mills would otherwise have continued to operate. The administrative 
and data challenges for China’s steel sector may also impair the environmental integrity of an 
SCM from the standpoint of buyer countries. 

§ If the principal policy for GHG abatement in China’s steel sector were mandatory closure of 
small and inefficient mills, this may not provide a template for long-term agreement. Closure 
of a large percentage of a country’s steel sector is unlikely, and the governments of most 
other countries have less power to mandate such policies. 

These considerations—particularly if the principal policy is plant closures—suggest that securing 
buyer country support for an SCM in China’s steel sector may be challenging. Buyer countries 
would probably be most comfortable with a framework that included mandatory policies with 
relatively straightforward monitoring to avoid data issues. 

c. Private Parties 

The following are some key aspects of China’s steel sector that influence private parties’ likely 
evaluation of alternative frameworks. 

§ Unlike electricity, steel is a global commodity with substantial international competition. 
Available estimates indicate that if abatement cost €40/ton of steel (based on a carbon price 
of €25/tCO2 and an emissions intensity of 2 tCO2/ton of steel for integrated mills), total 
production cost would increase by about 15 percent. It would likely be difficult to pass 
abatement costs on to consumers through higher prices because of international competition. 
Steel companies would be loath to incur these costs because profit margins in the steel sector 
are generally small (Climate Strategies 2009, pp. 45-46). 

§ Since many enterprises in China’s steel sector are SOEs, the role of private parties is limited. 
It would be difficult for private parties to earn sufficient return on their investments through 
increased steel prices for the reasons noted above. Instead, the investors would need to rely 
on credits and other revenue streams from the SCM. Given the high government involvement 
in China’s steel sector, return on investment could depend primarily on government action. 

These considerations suggest that mandatory policies would be necessary for a SCM in China’s 
steel sector. Private parties seem unlikely to undertake significant abatement under a purely 
voluntary program because of the adverse impacts on competitiveness and likely low return on 
investment. Some assurance that investments would be rewarded with valuable credits would 
lead to incentives for further reductions in emissions intensity and reduce the adverse effects of 
mandatory policies. 
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d. Summary of Tentative Evaluation of Hybrid Framework 

Based on the background information and preliminary evaluations from the standpoint of host 
countries, buyer countries, and private parties, mandatory policies would seem to be an important 
element to reduce emissions intensity in China’s steel sector under a SCM. China could mandate 
the closure of additional small and inefficient steel mills, as this policy would impose 
manageable administrative and data requirements. Other mandatory policies or voluntary 
programs would likely be hampered by administrative and data challenges for this heterogeneous 
sector. Government involvement in China’s steel sector through SOEs and industrial policy, 
along with limited pass-through potential and tight profit margins, suggests that programs built 
around voluntary action by private parties would not be applicable. A hybrid approach with 
assurances that other means of reducing emissions would be rewarded would provide financial 
incentives for additional reductions in emissions intensity and thus complement the mandatory 
policies. 

3. Tentative Evaluation of Credit Distribution Issues 

Development of credit baselines and allocations for China’s steel sector would be complicated 
by the data and administrative challenges noted above. Existing projections of steel production 
should be useful for developing this credit system. The heterogeneity of products and processes 
in the steel sector could lead to sharp disagreement among companies over baselines and 
allocations. The low concentration of this sector would further complicate the process of setting 
baselines and allocations. 

E. Steel Sector in India 

India’s steel sector produces 28 percent of total GHG emissions from India’s industrial sector 
and has low average energy efficiency (Climate Strategies 2009, p. 54). These characteristics 
have made India’s steel sector another prominent candidate for a sectoral program. This section 
provides background information on the steel sector in India and preliminary evaluations of the 
six frameworks.21 

1. Background Information 

This section provides background information on structure, GHG emissions, data availability, 
and relevant policies for India’s steel sector. 

a. Structure 

India’s steel sector has less government involvement than China’s steel sector but higher 
concentration. Four companies (Tata Steel, Steel Authority of India, Essar Steel, and Jindal Steel 
and Power) account for nearly three-quarters of India’s steel production. Of these, only Steel 
Authority of India is state-owned (Climate Strategies 2009, p. 54). 

                                                
21  This section draws on Climate Strategies (2009) and Climate Strategies (2010). 
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b. GHG Emissions 

Like China, India has a diversity of steel mills with a wide range of GHG emissions intensities. 
As noted above, India’s steel sector produces 28 percent of total GHG emissions from India’s 
industrial sector. Many mills—especially the small mills—have relatively low energy efficiency. 
It may take India’s steel sector 30-40 years to improve its average energy efficiency to the 
current world average (Climate Strategies 2010). 

c. Data Availability 

Significant quantities of data are currently available on India’s steel sector for the Perform, 
Achieve, and Trade (PAT) program (discussed below). Thus, the incremental data requirements 
for an SCM would probably be small. 

d. Relevant Policies 

India’s Perform, Achieve, and Trade (PAT) program aims to increase energy efficiency in steel 
and other energy-intensive sectors. The PAT program sets caps on energy intensity (allowing 
growth in total production) and allows covered companies to trade energy efficiency credits. The 
program includes provisions for baseline energy audits and funding for monitoring, reporting, 
and verification (MRV). Energy efficiency credits have a price floor to ensure financial 
incentives to make energy efficiency improvements. The PAT program covers 52 percent of 
India’s steel mills (Climate Strategies 2010). 

2. Tentative Evaluation of Hybrid Framework 

Although India’s steel sector has less government involvement than China’s steel sector, 
mandatory policies also seem to be an important element for a SCM in India just as they are in 
China. The administrative and data challenges for this sector mean that decentralized or 
voluntary programs are not likely to be effective. As in China, limited pass-through potential and 
tight profit margins suggest that programs built around voluntary action by private parties would 
not be widely adopted in India. These considerations suggest the usefulness of the hybrid 
framework that would include supplementary measures to provide some assurance that 
additional investments to reduce emissions intensity would be rewarded. 

3. Tentative Evaluation of Credit Distribution Issues 

High concentration and what appears to be good data availability in India’s steel sector should 
facilitate setting credit baselines and allocations. Private companies may be reluctant to share 
growth projections and other information with the government, however. As in China, the 
heterogeneity of products and processes in India’s steel sector could lead to sharp disagreement 
among companies over baselines and allocations. Thus, developing appropriate baselines for 
distributing credits to individual facilities and companies will be one of the challenges of 
establishing an effective SCM. 
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F. Implications of the Preliminary Case Studies 

This section summarizes our observations of the preliminary case studies we performed on the 
electricity sectors in China, Turkey, and Mexico and the steel sectors in China and India. We 
emphasize that these case study observations are preliminary, both since we have focused on the 
potential attractiveness of the hybrid host government framework—rather than considering the 
many other relevant issues—and because we have not done detailed studies. Indeed, one 
potential next step could be to develop detailed assessments of individual countries and sectors 
using the framework developed in this report. These assessments could build upon the 
considerable materials regarding the potential application of SCMs in various developing 
countries and sectors that have been prepared by various researchers. 

§ These case studies suggest the general usefulness of a hybrid approach—in which sector 
emissions intensity would be reduced through government policies as well as by providing 
some credit-based insurance to individual facilities—in contrast to “pure” policy or credit-
based approaches. Although setting up the credit approach and insurance mechanism would 
involve administrative and potential financial burdens for the host government, these burdens 
are likely to be justified by not having to rely upon public policies to achieve all potential 
emission reductions.  

§ Policies could be extensions of existing policies to reduce carbon intensity, such as the 
policies in China, India and Turkey to encourage renewable power or China’s policy to 
reduce “backward” iron and steel production capacity (i.e., small, relatively inefficient units). 
The extension of existing policies or the development of additional policies to reduce 
emissions intensity could reduce concerns about additionality and environmental integrity 
among developed countries. 

§ Providing some insurance to facilities that reduce their emissions is likely to be necessary to 
provide incentives to make investments to reduce emissions intensity in existing facilities. In 
the case of China’s steel sector, for example, numerous technological options are available to 
reduce carbon intensity and individual facilities (and outside investors) are not likely 
introduce these options without some assurance they would obtain valuable credits.  

§ Some countries and sectors may be amenable to an emissions trading (averaging) program to 
reduce sector emissions intensity that could reduce (or eliminate) the need to provide 
insurance to individual facilities. Emissions trading is a more likely choice in situations with 
a relatively small number of large sources and where ownership is relatively concentrated. 
We understand that the electricity sector in Mexico and the iron and steel sector in India may 
be instances where an emissions trading program is or could be developed.     
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VII. Concluding Remarks 

The following are broad conclusions from our investigation. 

§ To be seriously considered and implemented, SCMs will have to appeal to three key 
groups—host governments, buyer countries, and private firms. 

§ A simple credit-based approach—in which a sector no-lose crediting baseline is set and the 
promise of international credits is used to motivate emission reductions—is unlikely to work. 

§ The government has to be more actively involved in developing a framework than under the 
simple approach, either by providing “insurance” that emissions reductions by individual 
sector members will be rewarded, or by developing policies to induce reductions in sector 
emissions intensity. 

§ The various host government frameworks with more active government involvement tend to 
have tradeoffs, both from the standpoint of the three key actors and across the preferences of 
the three actors. Key considerations include: the financial risk to the government of any 
insurance it provides; the costs of any regulations introduced to induce overall sector 
emissions; and the nature of any “compensating” measures taken to protect individual 
companies from losses. 

§ A hybrid approach—in which the host government takes actions to reduce sector emissions 
intensity and also provides some guarantee for individual installation/company credits—may 
be the best compromise for many sectors and countries, since it avoids some of the major 
limitations of the “pure” approaches. There are likely to be circumstances, however, in which 
a pure policy approach (e.g., emissions trading program) might be superior.  

§ With regard to the specific formulas and baselines for calculating credits (under the credit-
only or hybrid approaches), the following are general conclusions. 

− Uniform baselines should be set for new capacity (so that any company has the same 
incentive to invest in them). 

− Specific baselines should be set at the company level for existing installations to provide 
incentives both to reduce emissions intensity at individual installations as well as 
incentives to shift production to relatively low-emitting plants. 

− These general conclusions should, however, be tempered by considering the 
administrative costs (and also the distributional impacts) of these choices, since it may be 
appropriate to trade off some reduction in the transmittal of proper incentives for lower 
administrative costs. 

Preliminary assessments of the circumstances in several developing countries and sectors suggest 
the potential usefulness of the hybrid SCM approach. This preliminary information also suggests 
the importance of country-specific and sector-specific factors in evaluating the alternative 
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frameworks. Investigation of detailed options for specific countries and sectors could be a useful 
next step to determine the usefulness of the framework in developing a SCM. It would of course 
be even more useful for prototype SCM programs to be developed and implemented to see what 
issues arise in practice.
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