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Executive Summary 
 
The Global Sectoral Approaches study, initiated in May 2008 with support from the 
European Commission, was designed to provide a "proof-of-concept" of the feasibility of 
sectoral approaches in a post-2012 international framework for climate policy.  The study 
initially investigated a transnational approach in which all countries face similar benchmarks, 
a sectoral CDM approach emphasizing carbon credits, and a bottom-up approach envisaging 
financial and technology assistance from advanced economies to support ambitious no-lose 
crediting baselines in developing countries. 
 
International negotiations regarding a post-2012 framework have developed the idea of 
Nationally Appropriate Mitigation Actions (NAMAs), using concepts borrowed from 
previous work on sectoral approaches.  NAMAs are now seen as including unilateral actions 
by developing countries, actions that are supported by finance and technology assistance 
from advanced economies, and NAMAs that can earn international credits.  The concept of 
supported NAMAs has considerable flexibility.  It may include sector-wide actions that make 
a sector crediting baseline more ambitious, but it is not limited to that role.  Supported 
NAMAs may include a variety of types of actions, from capacity building to multi-sector 
efficiency programs to goals for specific types of technologies within a single sector.  They 
may also include a variety of metrics to measure and verify success. 
 
Supported NAMAs have thus borrowed from, broadened, and largely superseded, the idea of 
supported activities that originated in the bottom-up sectoral approach.  However, sectoral 
approaches to crediting continue to have key advantages over the idea of credit-generation 
for all types of NAMAs.  Crediting on the basis of sector-average performance would help to 
create a common carbon price for all types of emission mitigation within a sector and would 
eliminate conflicts that could otherwise occur among supported NAMAs, credits for 
individual projects, and credits for different types of NAMAs in a sector. 
 
Work on the proof-of-concept of sectoral approaches in developing countries has identified 
significant limitations in data availability, a wide range in the energy efficiencies of firms in 
the same sector in some countries, substantial administrative and policy barriers to the 
implementation of some mitigation activities, weaknesses in financial infrastructure, and 
considerable needs for capacity building.  Because of significant differences among 
countries, sectoral programs need to be tailored to the circumstances of individual countries.  
Indeed, because of locational, resource availability, and other idiosyncratic circumstances of 
individual facilities, plant-level investigations are essential to specify the emission mitigation 
targets needed for actual implementation of sector programs in developing countries. 
 
Sector programs can be implemented in part with technology goals and other types of 
supported NAMAs.  Broader programs may be needed as a basis for overall sector crediting.  
If developing countries establish cap-and-trade programs and link them to such programs in 
advanced economies, they could sell their domestic allowances overseas rather than selling 
sector credits.  Sector trading is similar to linked cap-and-trade in some respects, but it 
requires a developing country to take an international commitment for the emissions from a 
sector.  In a no-lose approach, a developing country takes no international commitment but 
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does earn credits if the eligible sector beats a baseline for emission intensity.  A simple pass-
through of a no-lose approach to domestic firms fails to transmit the full incentive for 
emission reductions from the international carbon price.  A no-lose approach with a tradable 
intensity standard, linked to international crediting, would allow the full price signal to be 
passed through to domestic firms. 
 
Sector programs would generally have less effect on international competitiveness than a 
continuation and expansion of project crediting.  The unilateral and supported actions that a 
developing country undertakes in a sector would imply some costs for its domestic firms.  
Moreover, a sector crediting baseline that takes those prior actions into account would mean 
ambitious sector crediting baselines far below the business-as-usual levels typically used for 
project crediting.  Thus, sector credits would be based on more expensive mitigation 
activities with costs closer to the international carbon price, implying less potential profits for 
firms in developing countries and less effect on competitiveness than a project crediting 
regime.  Moreover, the monitoring, reporting, and verification procedures that a developing 
country establishes for sector programs will provide a framework for its future climate 
policies that could eventually equalize the burdens of such policies on competitive industries 
across countries.                   
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I.  THE ORIGINAL CONCEPT OF SECTORAL APPROACHES  
 
The Basic Advantages and Disadvantages 
 
In “Sectoral Approaches,” developing countries (DCs) undertake efforts to reduce GHG 
emissions intensity or growth in key economic sectors with assistance from advanced 
economy countries (AECs).  Sector programs offer a promising avenue for scaling up 
emission reductions in DCs and the transfer of financial and technology assistance from 
AECs.  If designed appropriately, they can also help address concerns that climate policies 
could impair economic growth in DCs or generate competitive disadvantages for AEC 
industries.  Sector programs can also be a foundation for strengthening the capacity of DCs to 
conduct environmental policies including the establishment and improvement of systems for 
measurement, reporting, and verification (MRV) of greenhouse gas (GHG) emissions.    
 
Project credits usually require a lengthy case-by-case analysis to assess whether emission 
reductions are additional, verified, and permanent.  The baseline for measuring the 
additionality of project credits is typically the level of emissions under business-as-usual 
(BAU) behavior.  Thus, if project credits are undiscounted offsets, there is no net gain for the 
environment when AECs purchase such credits rather than make equivalent reductions in 
their own emissions.  In addition, the risk of leakage of emissions to alternative sources is 
difficult to control with a project-based approach.  Finally, in part because of the heavy 
administrative processing requirements of project credits under the Clean Development 
Mechanism of the Kyoto Protocol, the volume of emission reductions through project credits 
has not been as large as had been hoped. 
 
Sector programs can help overcome the deficiencies in project crediting.  The administrative 
challenges of establishing an international framework for sector programs and specific sector 
programs in individual DCs are not trivial.  However, once sector programs are established, 
the ongoing processing burden for emission reductions will be lower than with a project-by-
project approach.  Under sector programs, DCs themselves are expected to make 
contributions to emission mitigation with some support from AECs.  Thus, the baselines for 
any sector crediting will be set below the BAU levels of emissions.  In consequence, there is 
a gain for the environment before any offset credits are generated.  Furthermore, to the extent 
that emissions from an entire economic sector are assessed in determining results, the risks of 
leakage of emissions to other sources in the sector are controlled.  Finally, by encompassing 
a wide range of emission reduction activities across all firms in a sector, the environmental 
benefits and the transfers of finance and technology from AECs under sector programs 
should be scaled up considerably relative to project-based approaches. 
 
Sector programs may have disadvantages as well.  Unlike project activities, which can be 
largely undertaken by private firms, sector programs require considerable efforts by DC 
governments.  In addition, if sector programs include a crediting component, the volumes of 
credits earned are likely to be more dependent on macroeconomic performance than is the 
case for project credits.  For instance, the production of output in a sector and its resulting 
GHG emissions are likely to depend on the overall economic growth in the country.  
Moreover, changes in the relative prices of fuels could also have a substantial effect on 
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overall sector emissions.  As discussed below, these potential weaknesses in sectoral 
approaches can be addressed through appropriate program design.  
 
The Proof-of-Concept Study 
 
With the support of the European Commission (EC) and other key funders, the Global 
Sectoral Approaches study was initiated in May 2008.  It was intended to provide a "proof of 
concept" of how sectoral approaches could work in a post-2012 international framework for 
the mitigation of climate change.  The study was designed to investigate three broad types of 
sectoral approaches:  

·  a transnational approach in which all countries face similar benchmarks,  
·  a carbon finance approach that emphasizes sector credits from DCs, and  
·  a bottom-up approach that envisages financial and technology assistance from AECs to 
help DCs meet "no-lose" targets.  
 

These approaches are described further below.  While the descriptions are intended to 
highlight differences among the concepts, the detailed features could be altered to generate a 
variety of alternatives or blended approaches.   
 
The Transnational Sectoral Approach 
 
In the Transnational Sectoral Approach, a common benchmark or standard is applied to all 
participants in the industry throughout the world.  These benchmarks are set through an 
international agreement to improve efficiency or reduce emissions.  Sectors best-suited for 
this approach may include industries that are energy- and GHG-intensive and that produce 
globally-traded commodities.  A transnational sectoral program can be implemented through 
a range of alternative designs: benchmarks for reductions below BAU emission levels, limits 
on energy or emissions intensity, or technology mandates.  The program could involve 
agreements among multinational corporations, industry associations, or countries.   
 
Under a transnational approach, there is greater uniformity across companies and countries 
than is the case for sector programs tailored to individual countries.  However, the approach 
does not necessarily imply identical treatment.  Some parameters, such as financial and 
technology assistance and the deadline for reaching the benchmark, could vary from nation to 
nation.  This would be a transnational approach with differentiation in incentive levels and 
deadlines, similar to the way the Montreal Protocol is structured.  For further information 
about the Transnational Sectoral Approach, see Egenhofer and Fujiwara (2008). 
 
The Sectoral CDM Approach 
 
The Sectoral CDM Approach adapts and broadens the project-by-project methodology of the 
Clean Development Mechanism (CDM).  As opposed to CDM projects, where emission 
reductions are measured site by site, the Sectoral CDM Approach measures multiple actions 
at multiple sites up to the inclusion of the entire economic sector.  A standardized baseline is 
employed for crediting based on the performance of the sector as a whole:  Any reduction in 
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emissions below the baseline earns a credit.  All such reductions are deemed "additional," 
thus avoiding the need for detailed project-by-project assessments of additionality.   
 
The baseline for sector performance can be created using emission intensity or other metrics 
such as renewable portfolio standards.  The baselines can involve a uniform global 
benchmark or vary across DCs and can be set at or below BAU levels of emissions or 
emission intensity.  Discounts can be applied to the tons of reductions before credits are 
earned.  DCs can therefore make a contribution to emission mitigation.  Baselines can also be 
adjusted over time to take account of technology penetration rates and to encourage further 
innovation. 
 
With the Sectoral CDM Approach, the sector boundaries can be defined at national or sub-
national levels.  Specification details can be adjusted to achieve a variety of purposes.  For 
instance, bonus credits can be given for achieving renewable energy goals or implementing 
carbon capture and storage (CCS), while credits to traditional plants can be discounted.  For 
further information about the Sectoral Carbon Finance Approach, see Hampton, Gray, and 
Barata (2008). 
 
Sectoral Bottom-Up Approach 
 
The Sectoral Bottom-up Approach emphasizes individualized contributions by DCs, in part 
with financing and technology assistance from AECs, before any credits are earned.  This 
approach involves "no-lose" emission targets below BAU that are expected to differ across 
DCs for the same sector.  Although the targets are not internationally binding, domestic 
implementation may involve mandatory measures for firms in the sector.  Under the Bottom-
Up Approach, DCs initially set emission reduction targets for a sector that they expect to 
achieve through their own efforts.  Then, an international agreement is reached on additional 
emission reductions that the sector can achieve with AEC financial and technology 
assistance.  A crediting baseline, if any, is set at or below the level of emissions achieved 
through the DC's own mitigation efforts and through those involving AEC financing and 
technology support.  The crediting baselines will differ across DCs because of the special 
circumstances characterizing the abatement opportunities and costs in each country and 
because of the differences in financial and technology support.  For further information about 
the Bottom-up Approach, see Schmidt, Helme, et al. (2006) and CCAP (2008).  
 

II. EVOLUTION OF THE CONCEPT IN INTERNATIONAL DISCU SSIONS 
 
Nationally Appropriate Mitigation Actions 
 
The Bali Action Plan of December 2007 and subsequent negotiations have highlighted a 
potential future role for sectoral approaches.  In addition, "Nationally Appropriate Mitigation 
Actions" (NAMAs), originally articulated in the Bali Plan, have been discussed in the 
framework that was originally developed for sectoral approaches.  Like sector programs, 
NAMAs go beyond the idea of individual emission reduction projects.  NAMAs could 
include capacity building, technology goals, other policy mandates, intensity targets, energy 
efficiency programs, reductions in deforestation, more comprehensive low-carbon programs, 
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or other types of actions leading to reductions in GHG emissions or enhancement of sinks.  A 
single NAMA could cover one full economic sector, a component of a sector, activities that 
cut across several sectors, or a comprehensive program covering all emissions from multiple 
sectors.   
 
The Sectoral Bottom-up Approach has been reflected in the idea of unilateral and supported 
NAMAs.  With unilateral NAMAs, DCs move emissions below BAU levels through their 
own voluntary efforts.  With supported NAMAs, they move emissions lower still with 
financial and technology assistance from AECs.  The reference to carbon market finance in 
sectoral approaches has been reflected in the possibility that NAMAs going beyond what is 
achieved with the help of international public finance may be eligible to earn credits.  Similar 
to the Bottom-up Sectoral Approach, credit-generating NAMAs would not use crediting 
baselines close to BAU levels but would involve actions further up the supply curve, where 
emission abatement costs are higher. 
 
Supported NAMAs 
 
The concept of supported NAMAs has proved to be a flexible and attractive concept to 
participants in international negotiations.  DCs appreciate the idea that NAMAs are to be 
developed by DCs themselves, taking into account their national circumstances.  By contrast, 
the Transnational Sector Approach, with its global benchmarks for each sector, is seen as 
lacking the flexibility to adapt to the circumstances of individual DCs.  Indeed, some 
participants in international negotiations seem to attach a pejorative connotation to sectoral 
programs in general in the mistaken impression that all such programs involve the imposition 
of a global benchmark, or other compulsory obligation, on DCs or their industries. 
 
The flexibility of the supported NAMAs concept probably also makes it more attractive to 
DCs than the idea of public support that originated in the Sectoral Bottom-up Approach.  In 
the original idea of the Bottom-up Approach, the purpose of international support was 
focused on reducing emissions or emission intensity.  In contrast, NAMAs need not cover an 
entire sector and their success may not always be assessed through the emission reductions 
that are achieved:  The measurement of results from supported NAMAs can be tailored to 
individual cases.  For instance, a capacity-building NAMA might measure success in terms 
of the systems that are established or the flow of new data that is collected; a feed-in tariff 
might be assessed by the extent it is used; a technology deployment goal by the output 
produced with that technology; and a technology demonstration project by its becoming 
operational.   
 
NAMAs and Sector Crediting 
 
NAMAs may have superseded sectoral approaches to a large extent as a vehicle for 
channeling international public support to DCs, but not when it comes to international 
crediting.  An administrative system involving credits for individual NAMAs could become 
quite unwieldy and have adverse unintended consequences.  For instance, if there are several 
NAMAs for credits in the same sector, they could compete with each other.  As an example, 
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investment in coal plants with CCS could reduce the proportion of power generation through 
renewables.   
 
Similarly, project credits or a credit-generating NAMA could interfere with the performance 
of a different, supported NAMA in the same sector (credits for co-generation might reduce 
the relative attractiveness of a supported NAMA to switch to bio-mass fuels).  Moreover, if 
new project credits were available in the same sector as a NAMA program, investors would 
likely prefer the project credits, where additionality would be measured close to BAU levels, 
rather than supported NAMAs, which would pay for only a portion of costs and no windfall 
profits, or credit-generating NAMAs, which would have more ambitious baselines. 
 
To avoid the complexities and potential conflicts involved in credit-generating NAMAs, it is 
advisable to switch to sector crediting when there are multiple emission reduction programs 
in a sector.  When sector crediting is implemented, no credits should be allowed for new 
projects or NAMAs in the sector.  Sector crediting is a more comprehensive approach that 
provides a common incentive for a broad range of emission reduction activities in a sector.  It 
is fully compatible with the presence of numerous unilateral and supported NAMAs in a 
sector and would avoid interferences and possible price discrepancies among the different 
mitigation activities.  For these reasons, sector-based crediting remains an important 
mechanism even in light of the attractiveness of NAMAs over traditional ideas of sector 
programs for some other aspects of the post-2012 international framework.  For more 
information about NAMA frameworks, see Levina and Helme (2009).     
 

III.  EVOLUTION OF THE CONCEPT IN COUNTRY STUDIES  
 
The salient findings from the investigation of sectoral approaches in DCs included significant 
limitations in data availability and, in some cases, host country administrative capacities, a 
wide range of efficiency performance across firms in the same sector in some countries,  
substantial administrative and policy barriers to implementation of even low-cost mitigation 
opportunities in some cases, weaknesses in needed financial infrastructure, and lack of 
appreciation in some countries of the opportunities to be gained by linking sector programs to 
international markets.      
 
Disadvantages of Absolute Emissions Measures 
 
Because of the over-riding goal of lifting domestic living standards, DC governments are 
reluctant to consider sector approaches if they would constrain or limit their economic 
development.  For this reason, many DCs prefer sector programs based on measures of 
emission intensity rather than the absolute level of emissions. 
 
Indeed, an absolute emissions cap poses a special burden on a DC.  The growth rates of DC 
economies tend to be higher than those of advanced economies because higher rates of return 
on investment are possible while DCs are catching up to advanced economy living standards.  
In addition, many DC economies rely heavily on manufacturing and commodities which are 
more sensitive to the business cycle than service sectors.  For these reasons, economic and 
sector growth rates are more variable in DCs than in AECs, and more difficult to predict.  
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Because of the fluctuations in economic growth, an absolute emission cap for a sector as a 
whole can cause special problems for a DC.  If the economy is stronger than expected, the 
emission cap may place a restraint on output growth in the sector.  On the other hand, if the 
economy weakens unexpectedly, emissions may fall well below the cap level even without 
any special abatement activities.  If the sector earned credits in that situation, they would 
represent "hot air."   
 
For these reasons, it is preferable to use emission intensities, rather than absolute emission 
levels, in sector programs in DCs, at least in current circumstances where their economic 
growth rates are quite variable and uncertain.  Of course, stabilization of atmospheric 
concentrations of GHG will require reductions in the level of absolute emissions throughout 
the world over longer time frames.  However, in the immediate period ahead, DCs may be 
less willing to accept ambitious targets for a sector's absolute emissions than for its emission 
intensity. 
 
Emission Data Limitations 
 
The measurement of emission intensity requires data on production and emissions.  
Production data themselves are proprietary in nature and firms are sometimes reluctant to 
release this information because of concerns about competition.   
 
Measures of emissions often pose a deeper problem.  Direct emission measures are largely 
unavailable in DCs.  Even in AECs, direct measures of emissions are typically available only 
for power generators equipped with systems for continuous monitoring of flue gases.  More 
widely, combustion emissions have to be calculated based on fuel use and estimated 
efficiency factors; process emissions must be assessed depending on the production methods 
and the estimated effectiveness of management control systems.  In some cases, proxy 
measures are quite reasonable.1  However, using global average parameters for efficiency 
factors and process emissions neglects possible wide differences among countries and among 
individual plants within a DC.   
 
Emissions data tend to be particularly difficult to collect if there are a large number of plants 
in a sector, numerous vintages of operating facilities with widely differing energy 
efficiencies, a wide range of products, and a limited involvement of the sector in international 
trade.   
 
The uncertainties regarding estimates of emissions in a sector are often substantial, especially 
in the absence of government reporting mandates along with verification and enforcement 
measures.  Nevertheless, for most types of sector programs, and for UNFCCC reporting more 
generally, reliable emissions data are required.  In many DCs, capacity-building assistance is 
needed to help develop systems for data collection.  Reporting, verification, and enforcement 
procedures have to be devised and measurement protocols adopted, which may require some 

                                                 
1  For instance, an energy-intensity metric was found to be a satisfactory proxy for emission intensity 
in the oil refining industry in Mexico.  A fossil-energy-intensity metric may also be useful when 
emission leakage can occur because of fuel switching between covered and uncovered firms.  
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adaptations of factors for combustion efficiencies and process emissions to local conditions.  
For further discussion of capacity-building needs, see Egenhofer et al. (2009).   
 
Abatement Cost Data 
 
Production and emissions data are not sufficient to design a sector program.  Identifying the 
extent and cost of emission abatement opportunities are often a more intractable problem.  As 
in the case of emissions data, abatement options and costs can be estimated with widely 
varying levels of precision.  A rough assessment of abatement options can begin with a 
survey of the type of production facilities present in that sector in the country.  The emission 
reductions from various types of upgrades of those facilities can then be estimated.  In 
addition, a forecast is needed of the future growth of the sector and the type of new facilities 
that would be implemented under BAU policies and under emission reduction programs.  
Global-average estimates can be used for the costs of the upgrades and of the differences 
between new BAU and low emission facilities.  
 
However, the estimates of abatement opportunities and costs from such methods are subject 
to considerable uncertainty.  Surveys of production facilities in DCs are often insufficiently 
representative and out of date.  Moreover, using general parameters to assess abatement 
opportunities and costs neglects important features at the level of individual facilities that 
may constrain implementation or importantly alter cost estimates.  In some cases, the 
installation of alternative technologies may depend on the existence of appropriate 
infrastructure and assumptions about the layout of existing plants.  Issues may arise regarding 
the location of particular facilities (those near airports may not be able to install tall exhaust 
towers; those near residences may not be allowed to burn some alternative fuels).  The 
availability of alternative resources may also constrain options or add to costs, such as 
materials for cement blending or supplies of biomass fuels and natural gas.  Finally, 
assumptions about the operating efficiencies of alternative technologies may depend on 
technical and management expertise that are unavailable in some cases.   
 
Different levels of precision are of course appropriate for different types of analyses.  For 
example, a very rough assessment of abatement potential and cost in a particular sector and 
country are useful for global modeling of mitigation possibilities.  Somewhat more refined 
estimates would be needed to prepare a low-carbon development strategy for a country.  
Greater precision, including some facility-level data, has been necessary to carry-out the 
current proof-of-concept study.  To propose explicit NAMAs for international public finance 
in a particular sector, more complete inventories of plant-level abatement possibilities and 
costs are needed than it was possible to collect during the proof-of-concept study.  For the 
generation of international credits, a robust system of emission measurement and verification 
will be required.           
 
Even when data are limited, it may nevertheless be possible and useful to develop indicative 
goals for key industrial sectors.  During the course of the Sectoral Study, goals were 
sometimes constructed using information from public sources, filling in data gaps with 
informed estimates, and adopting general rules of thumb for mitigation potentials and costs, 
based upon existing research into technology benchmarks and performance levels.  Setting 
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suggestive goals with incomplete and aggregate data can stimulate greater interaction, 
cooperation and feedback from the affected industries, as firms want to assure that the 
sectoral goals are equitable and feasible to achieve.  This is especially true if their 
government has shown a strong inclination toward development and implementation of 
sectoral programs. 
 
Dispersion in Efficiencies 
 
In some industrial sectors, DCs may have modern plants with efficiencies close to the global 
best practice along with numerous, inefficient, smaller-scale production facilities.  As noted 
above, collecting production and emissions data from such traditional facilities is especially 
difficult.   
 
A related outstanding question for the design of sector programs is whether to include all 
production sources in a sector or only those sources above a given size.  AECs generally 
employ size cutoffs for their cap-and-trade programs.  For instance, the European Union's 
emission trading system (EU ETS) includes power generators only if they have a capacity 
greater than 20 MW and uses facility-size thresholds for other industrial sectors as well.  In 
the cap-and-trade program proposed for the United States under the Waxman-Markey or 
Kerry-Boxer bills, facilities are included only if their emissions are above 25,000 tons of 
CO2-equivalent GHG per year (but mandates may be used to control emissions at sources 
between 10,000 and 25,000 tons). 
 
Similarly, in part because of measurement issues, smaller sources might be excluded from a 
sector program in a DC.  However, if a size threshold is used, the program would likely not 
address the most emission intensive sources in a DC where the abatement opportunities may 
be the largest.   
 
Program Boundary Issues 
 
Some other conceptual complications arise, depending on the program boundary, when 
trying to use emission intensities in sector crediting program.  For example, a DC may 
choose to emulate the multi-sector cap-and-trade programs of AECs and also hope to earn 
international credits for the performance of sectors in the program.  However, because of 
fundamental differences in units of production and intensity levels across industries, it would 
not be possible to construct an overall emission intensity measure for multiple sectors with 
substantially different outputs. 
 
The emission intensity concept can run into other problems within a single sector if 
production facilities are sufficiently heterogeneous.  For instance, in some countries (such as 
the U.S.), the cement industry may by custom employ blending of supplementary 
cementitious materials only at the stage of preparing concrete rather than during the 
production of cement itself.  If an emission intensity baseline were applied to cement 
production, a shift of blending to cement production might generate credits but with little 
overall effect on the emissions from the more broadly defined production and use of cement 
materials in the economy.  Nevertheless, including concrete production in a sector boundary 
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would greatly increase the number of emission sources and thus complicate MRV.  In 
general, appropriate sector boundaries are likely to vary from country to country, requiring a 
bottom-up analysis to weigh the tradeoffs in each case. 
 
Similar sector boundary issues can give rise to product mix responses that represent emission 
leakages. For instance, in the chemical industry, or even in the steel sector, differing outputs 
may have quite different emission intensities.  Imposition of an emission intensity baseline 
for crediting could lead to a shift in favor of low emission outputs at covered facilities.  
However, the overall production of the higher-emission products may not actually be reduced 
but rather shifted to other facilities in or outside the country that are not eligible for crediting.   
 
Having a broad definition of a sector in some cases leads to production method shifts that are 
beneficial for the environment.  For instance, if emission or intensity targets are 
differentiated by process, or even by plant as some have suggested, the achievement of 
emission reductions through process shifts would be undermined.  For example, if separate 
targets are established for production of steel through traditional integrated mills and through 
lower-emitting direct reduction of iron (DRI), the incentive to switch to the DRI approach 
would be lost.  
 
Some boundary issues may be related to co-benefits or costs.  For instance, new projects in 
China generally include the development of associated support infrastructure (such as 
housing for workers).  The project's associated energy use then incorporates this broader 
boundary.  For a different type of example, suppose a sector crediting program was based on 
all production of electricity in a country that has a robust nuclear power program.  An 
increase in the share of power generation from nuclear sources could then lead to carbon 
credits.  However, the international community would be averse to providing carbon credits 
if the rise in nuclear power production increased risks of proliferation of nuclear weapons.     
 
Sectors are not always independent units, and this can affect the design of an effective 
sectoral approach.  For example, in Mexico, the fuels used by both the electricity and cement 
industries are largely dictated by the fuel production of the publicly-owned oil refineries.  A 
sectoral approach that includes fuel switching in either of these sectors must therefore be 
coordinated with the oil sector to achieve the intended sectoral goals.  Thus, the design of an 
effective program may need to look beyond the definition of a single eligible sector.      
   
Advantages of a Tailored Approach 
 
As noted above, the study's in-country analyses identified key advantages of tailoring 
sectoral approaches to individual countries.  Differences in the structure of industries across 
countries can complicate approaches based upon international comparisons.  In Mexico, for 
example, steelmaking often involves DRI with natural gas, which is not widely used in other 
countries.  In China, cement is often produced with low-efficiency vertical shaft kilns, which 
are no longer operational elsewhere.  The specification of realistic sectoral emission goals 
depends on taking account of these national differences.    
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As also discussed earlier, the simple depiction of a cost curve is far from sufficient for the 
purpose of estimating realistic abatement opportunities and costs for an industry and for 
individual plants.  Aside from the locational issues mentioned above, a variety of 
idiosyncratic policy and administrative circumstances may constrain the opportunities.  For 
example, while municipal solid waste (MSW) may seem to represent an inexpensive 
alternative fuel for some industries, the short term limits of local political officials 
responsible for MSW programs in Mexico makes it difficult to arrange for long-term supply 
contracts. 
 
Finance may also represent a barrier to implementation of abatement opportunities in ways 
that differ across countries.  For instance, in China, larger companies generally have good 
access to financial resources, in part through state-owned commercial banks.  However, 
smaller enterprises, including the fledgling Energy Service Company sector, find it far more 
difficult to obtain the necessary financial support.  For more information, see CCC (2009).  
Also, in some countries, some seed money may be needed in grant form for support to small 
and medium enterprises.  In other countries, however, loan finance is all that is required.  For 
instance, in Mexico, while the government-owned oil company, PEMEX, generates 
considerable resources for the government, its investment options are constrained by 
government budgets.  PEMEX could implement a much more substantial program of energy 
saving opportunities with additional loan financing.    
 
The need to tailor sectoral approaches to the circumstances of individual countries does not 
necessarily mean that the original concept of the Sectoral Bottom-up Approach is always 
preferred over all other options.  Rather, whatever general approach is employed, whether for 
NAMAs or for sector programs, the international community should allow for a wide range 
of different program designs depending on the situation of individual countries.   
 
Technology Goals 
 
The investigations undertaken for the sector study, especially in China, gave rise to the idea 
of basing sector programs in some cases on technology goals rather than emission levels or 
emission intensity.   Technology goals are straightforward to implement and could be 
combined fairly readily with a NAMA framework, as discussed in Klein, Helme, et al. 
(2009).   
 
Technology-based goals can be more effective in some settings and are generally easier to 
implement in a short time frame, as they do not require comprehensive collection of current 
emissions data.  Technology goals can therefore serve as a transitional approach while data 
capacity is built.  A technology-based approach may also be more consistent with 
government planning and implementation processes, as in China.   However, from an 
economic perspective, technology mandates are not a first-best solution, as they generally 
involve larger costs than trading programs, fail to incentivize a full of a range of abatement 
activities, and can lock in technologies that become obsolete.  Also, determining emissions 
credits earned from beating a technology-deployment goal requires intensity factors for the 
technologies and an assessment of the volume of production from using the technology.   
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IV.  OPTIONS FOR SECTOR PROGRAM IMPLEMENTATION  
 
A DC could choose from a wide range of options for domestic implementation of a sector 
program.  These choices could affect the manner in which it engages with the international 
community to access international public assistance and finance from carbon markets.  One 
alternative would involve technology deployment mandates, as mentioned above, which 
could be an apt choice for a supported NAMA framework.  Other alternatives could involve a 
domestic cap-and-trade program, a simple pass-through of international credits, or a tradable 
intensity standard, which could be combined with supported NAMAs and would also 
facilitate access to carbon markets. 
 
Domestic Cap and Trade 
 
A DC could conceivably design a cap-and-trade program that was limited to a particular 
sector.  Alternatively, the DC could implement multi-sector cap and trade, which would have 
the advantage of providing incentives across a wider range of emission mitigation 
possibilities within the country.  With a multi-sector program, individual sectors would need 
to have their own intensity baselines for international crediting, as it would be impractical to 
create a common intensity baseline for sectors with very different types of output.   
 
A DC government could implement a multi-sector cap-and-trade program in part as a means 
of earning international credits for the performance of some or all sectors within the program 
(Mexico, for one, intends to pursue that path). Complications could arise, however, if the 
government passed international credits through to firms that beat the intensity baseline in a 
given sector.  Firms in that sector would then get two sources of income from reducing 
emissions: sale of an excess domestic emission allowance and of an international credit.  
Thus, the carbon price signal incentivizing such firms would include contributions from each 
of these two markets.  The resulting price signal would thus differ from the signals facing 
firms in other domestic sectors and in the international market.  Thus, the efficiency benefits 
of common carbon price would be undermined. 
 
As an alternative to the traditional concept of sector crediting, a DC government could link a 
multi-sector cap-and-trade program to an international ETS.  It could then sell its domestic 
allowances overseas rather than selling traditional offset credits.   
 
Linking of ETS is one way to move toward a uniform global carbon price, which would 
facilitate economic efficiency through equalization of marginal abatement costs.  In 
principle, that would minimize the cost of achieving a given level of global emission 
reductions.  However, the establishment of multi-sector cap-and-trade programs requires 
considerable administrative capacity and political will.  Moreover, many challenges need to 
be overcome before such programs can be linked.   
 
Linked cap-and-trade systems could provide for a substantial scaling up of both emission 
reductions in DCs and financial transfers from AECs.  An agreement would need to be 
reached on how many allowances could be created by each party in a linked system.  The DC 
would presumably be allowed to over-issue allowances, relative to the allowance issuance by 
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the AECs to which it was linked.  That would ensure that the DC's domestic allowances were 
purchased by AEC firms, rather than the reverse.  The AEC purchases would represent a 
financial transfer to the DC government and to any DC firms that had been issued domestic 
allowances in excess of their compliance needs.   
 
Sector Trading 
 
A prototype form of a linked cap-and-trade program has been called "Sector Trading" (see, 
e.g., Baron et al., and Schneider and Cames).  In this approach, a DC accepts an 
internationally binding compliance obligation for the absolute level of emissions in a 
particular economic sector.  An international body issues allowances to the DC and collects 
allowances from the DC at the end of a measurement period for compliance purposes.  The 
DC government thus accepts an emission cap equal to the international allowances it receives 
in advance.  It can then implement a variety of programs to reduce emissions in the sector.  
However, the expectation is that the DC implements a domestic cap-and-trade program using 
the international allowances rather than create its own domestic allowances.   
 
The DC government may distribute the international allowances it receives to domestic firms 
for free or through auctions, and it may retain some allowances itself and thereby impose a 
tougher cap on the domestic industry.  At the end of the compliance period, DC firms would 
surrender an allowance to the government for each ton of emissions.  If a firm could not find 
enough allowances on the domestic market, it would be able to buy them on the international 
market.   
 
The DC government would also need to surrender allowances to the international 
enforcement body for each ton of emissions in the sector.  If the sector reduces emissions 
below the initial allotment of international allowances, the DC government or firms in the 
sector could sell the excess allowances on the international market.  If the sector emits more 
than the initial allotment, the firms in the sector would need to buy allowances from the 
international market and surrender them to the DC government.  The DC government would 
then return those allowances to the international enforcement body.   
 
Thus, Sector Trading differs from linked cap-and-trade in that it involves an international 
compliance obligation by the DC government itself.  DCs generally do not seem ready to 
accept such obligations at the current time.  With linked cap and trade, by contrast, a DC 
government is expected to enforce compliance on its domestic firms, but it does not itself 
have to surrender allowances to an international enforcement body.  However, it may take 
quite a few years before many DCs can develop domestic cap-and-trade programs and a 
further period of time before such programs can be linked to ETS in AECs.           
 
No-Lose Approach with Domestic Pass-through 
 
In a No-Lose Approach, a DC government accepts no international compliance obligation, 
but it earns credits if the sector beats the crediting baseline.  An emission intensity measure is 
a likely choice at the current time as a baseline for sector crediting.  A DC government could 
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implement no-lose crediting with a variety of domestic measures, including mandates, 
standards, or trading systems.   
 
One alternative is a simple extension of the no-lose approach to firms in the sector.  Firms 
with intensity higher than the baseline then incur no penalty, but those beating the baseline 
are eligible to earn credits.  However, because international credits are based on the 
performance of the sector as a whole, the firms that beat the baseline are not sure of getting 
any credits.  If they do receive credits (say, on a pro rata basis), they will likely get less than 
one credit for each ton by which they beat the baseline.  They would only receive a credit for 
each ton by which they beat the baseline if every firm in the sector beats the baseline.  
Because of the partial crediting, the expected price per ton that motivates emission reductions 
in the sector turns out to be lower than the world carbon price.   
 
Tradable Intensity Standards 
 
Alternatively, a DC government could implement a no-lose international program with a 
Tradable Intensity Standard that is linked to the international carbon market.  With a linked 
Intensity Standard, a firm that exceeds the standard must purchase credits from other 
domestic firms or from the international market and submit them to the government to cover 
its excess emissions.  The government also receives credits from the international crediting 
body to the extent that the sector as a whole beats the intensity baseline.  Firms that beat the 
intensity standard then earn credits from the government.  The government gets just enough 
credits from the international crediting body and from firms with excess emissions to 
distribute a credit for each ton by which winning firms beat the baseline.  Thus, a linked 
Tradable Intensity Standard gives domestic firms the incentive of the full international 
carbon price signal to motivate emission reductions.   
 
A Tradable Intensity Standard is less onerous on a DC's domestic firms and consumers than 
cap-and-trade (unless the cap-and-trade program over-issues free allowances).  With the 
intensity standard, firms with intensities above the baseline have to pay for the tons of 
emissions by which they miss the baseline, but not for their entire emissions.  For each extra 
unit of output, these firms would need to purchase credits, not for the entire emissions from 
that unit of output, but only for the portion by which those emissions exceed the baseline 
intensity level.  By contrast, with cap-and-trade, an allowance must be surrendered for all 
emissions, not just the emissions in excess of baseline intensity.  A Tradable Intensity 
Standard is also less onerous on consumers, as it raises the domestic price of output less than 
with a traditional cap-and-trade program.  For more information on linked Tradable Intensity 
Standards, see Whitesell and Helme (2009).  
 

V.  SECTOR PROGRAMS AND INTERNATIONAL COMPETITION  
 
Assumptions Underlying Analyses of Competiveness 
 
Many factors can shift the relative competitiveness of firms across countries, including 
temporary fluctuations in exchange rates and longer-term changes in productivity, unit costs, 
and technologies.  For most industries, differential carbon pricing has a much smaller effect 
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on competitiveness than these other factors.  In some cases, international competition is not a 
concern because the product is not traded internationally or because transportation costs give 
a big advantage to a local production facility.2 
 
To identify the effect of a sector program on competitiveness, the alternatives need to be 
carefully described.  It could be assumed that, in the absence of the sector program, the DC's 
firms either have no link to international carbon markets or, alternatively, earn project credits 
to some extent.  Moreover, the assumed situation of competing firms in AECs also needs to 
be specified.  Those AEC firms might be subject to a full carbon price in a cap-and-trade 
program with no free allowances or, alternatively, may receive grandfathered or output-based 
allowances to some extent.   
 
Note, however, that the effects on competitiveness do not depend solely on the price of 
carbon faced by firms.  Industrial sectors differ in the range and cost of emission abatement 
opportunities.  In some sectors, firms may be able to reduce emissions at average costs that 
are well below the marginal cost of abatement represented by the carbon price.  Emission 
intensities thus may be substantially reduced after implementation of the program.  What 
matters for competition are the marginal costs of producing a unit of output, not the costs of 
carbon per se.   
 
Exploring the effects on competitiveness of detailed sector-specific responses to AEC cap-
and-trade programs would involve a major study on its own.  At a simpler level, an AEC cap-
and-trade program is normally assumed to impair the competitiveness of affected firms.  
However, the distribution of free allowances can offset those effects on competitiveness, or 
even create competitive advantages if windfall profits occur. 
 
For the purpose here, the effect of an AEC cap-and-trade program can be ignored as a 
background matter in order to focus on the incremental effects on competitiveness of 
alternative programs in DCs.  Qualitative assessment of the incremental competitive effects 
of project credits, supported NAMAs, and various types of sector programs are discussed 
below.   
 
Effects of CDM Project Crediting 
 
As a first alternative, consider a continuation and expansion of the CDM project credits that 
can currently be earned by developing country firms in competitive sectors.  Leaving aside 
payments to intermediaries, discounting of expected future credits, and uncertainties about 
banking and buying limits, CDM project credits sell at roughly the international carbon price.  
With additionality baselines at or close to BAU levels, the costs of implementing many of 
these projects are well below the world price of carbon.  Thus, considerable earnings are 
available to DC industries if they choose to develop such projects.  While DC firms can sell 
offset credits, AEC firms cannot.  Thus, the incremental effect of project credits is to give a 
competitive advantage to DC firms over AEC firms. 
 
                                                 
2  For instance, while cement is internationally traded, cement plants in the interior of a country may 
not be subject to international competition because of the heavy cost of transporting over land. 



 19 

Competitive Effects of Supported NAMAs 
 
Now consider the case of supported NAMAs (or the publicly supported portion of sector 
programs).  The competitive effects of these programs depend on the shares of investment 
and operating costs that are paid through public support.  The intention of the international 
community is that DCs would bear a share of the costs, either through implementing a 
unilateral NAMA first, or by combining a unilateral contribution with some public support in 
the same NAMA or sector program.  The DC contribution could be through government 
funding or through costs that the DC government imposes on its domestic firms.  To the 
extent that costs are borne by DC firms, the incremental effect would be a competitive 
disadvantage for DC firms (i.e., it would reduce any existing competitive advantage they had 
over AEC firms).3   
 
If a supported NAMA is layered on top of the unilateral NAMA, the incremental effect could 
be to reduce, increase, or leave unchanged the relative competitiveness of AEC and DC 
firms.  For instance, consider a case where public support is limited to the incremental net 
costs of the emission reduction activity.  The "incremental net cost" here means the net 
present value of project costs, taking into account any benefits to the firm (e.g., through 
energy efficiency).  In this case, assuming project implementation proceeds as expected, a 
supported NAMA would not alter competitive positions.  If international public support 
covered less than the incremental net cost of the NAMA, and the remainder was borne 
entirely by the DC firms, the competitiveness of those firms would be reduced (as in the case 
of a unilateral NAMA).  If public support exceeded incremental net cost, DC firms would 
gain an advantage.   
 
Competitive Effects of Sector Crediting 
 
If DC firms are able to earn credits for emission reduction activities and AEC firms cannot, 
DC firms gain an advantage.  However, the advantages conferred by sector crediting are 
likely to be considerably lower than the potential advantages under project credits.  As noted 
above, with baselines close to BAU levels, CDM projects generate credits at fairly low cost, 
implying sizable profits for competing DC firms.  By contrast, with a sector crediting 
program, it is assumed that the DC would itself make some contribution to the environment 
before credits could be earned.  The emission baseline for crediting would be lower than 
BAU in part because of unilateral and supported NAMAs in the sector.  Thus, the lowest cost 
emission reduction projects would not be eligible for sector crediting.  Sector credits would 
be earned only for higher-cost activities further up the abatement supply curve.  Thus, the 
costs of such projects would be much closer to the international carbon price than is the case 
with project credits.  The resulting profits for DC firms would thus be lower, implying less 
impact on competitiveness under sector crediting than under a regime of project credits. 
 
In a longer-term view, if sector programs are a feasible way of encouraging DCs to establish 
emission monitoring, mandates, enforcement programs, or even carbon markets, they may 
                                                 
3  A preliminary investigation for the cement industry suggests that the implementation of unilateral 
NAMAs would have fairly small effects on competitiveness and international trade (Löschel, 2009). 
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lay the groundwork for the eventual implementation of carbon policies that have comparable 
effects on competitive industries as those in AECs.  In that view, a small short-run 
competitive advantage for DC firms is a good investment for AEC industries in order to 
eventually promote the establishment of appropriate worldwide carbon policies that do not 
alter international competitive positions.   
 
Implementation Options and Competitiveness 
 
Finally, consider the competitive effects of the alternative methods of domestic 
implementation discussed above.  In the case of linked cap-and-trade programs, competitive 
effects depend on the relative stringency of the targets and the distribution of any free 
allowances.  It would be presumed that a DC would have a less onerous target for its cap-
and-trade program than an AEC in order to ensure a transfer of capital to the country.  
However, these transfers could be entirely from AEC firms to the DC government.  DC firms 
would only benefit from the sale of the DC's allowances to AEC firms if the DC firms 
received free allowances in excess of their compliance obligations.   
 
Relative competitive effects in two linked cap-and-trade systems would occur because of 
differences in free allowance allocations to competitive industries in the two systems.  
However, the materiality of these effects would differ across industries, depending on the 
abatement supply curves and the demand responses that would occur.  In any case, this issue 
is most relevant at present for comparisons of cap-and-trade programs in AECs, and would 
presumably be the subject for negotiations leading toward the linkage of such systems.  DCs 
are likely to lag AECs by some time in establishing cap-and-trade programs and linking them 
to other systems.   
 
The case of Sector Trading is similar to that of linked cap-and-trade programs.  Again, an 
international agreement would likely take competitive factors into account when arriving at 
the amount of allowances to be granted to the DC at the start of a compliance period under a 
Sector Trading program.  The competitive effects on a DC industry would depend on the 
amount of free allowances they receive.   
 
A Tradable Intensity Standard would have a mixed effect on the competitiveness of DC 
firms.  Firms that beat the standard would earn credits and gain an advantage.  Firms that 
failed to beat the standard would have to buy credits and therefore would incur a 
disadvantage.  Like other forms of sector crediting, the net competitive advantage for the 
sector (if it managed to earn international credits) would be less than under project crediting 
because of the more ambitious crediting baseline.  It is difficult to compare the effects of a 
Tradable Intensity Standard to a cap-and-trade program in a DC because the results would 
differ depending on how many free allowances firms receive in the cap-and-trade program.  
If there were no free allowances, the Tradable Intensity Standard would have less effect on 
DC competitiveness because of a lower impact on the marginal cost of output, as discussed 
above.  
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