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Executive Summary

The Global Sectoral Approaches study, initiateay 2008 with support from the
European Commission, was designed to provide afmbconcept” of the feasibility of
sectoral approaches in a post-2012 internatioaatémvork for climate policy. The study
initially investigated a transnational approachvimich all countries face similar benchmarks,
a sectoral CDM approach emphasizing carbon cregits a bottom-up approach envisaging
financial and technology assistance from advancedamies to support ambitious no-lose
crediting baselines in developing countries.

International negotiations regarding a post-20athwork have developed the idea of
Nationally Appropriate Mitigation Actions (NAMAs)sing concepts borrowed from
previous work on sectoral approaches. NAMAs amg seen as including unilateral actions
by developing countries, actions that are suppdstefihance and technology assistance
from advanced economies, and NAMASs that can edemnational credits. The concept of
supported NAMAs has considerable flexibility. lagninclude sector-wide actions that make
a sector crediting baseline more ambitious, bigtmiot limited to that role. Supported
NAMAs may include a variety of types of actiongyrfr capacity building to multi-sector
efficiency programs to goals for specific typesexthnologies within a single sector. They
may also include a variety of metrics to measue\atify success.

Supported NAMAs have thus borrowed from, broadeaed,largely superseded, the idea of
supported activities that originated in the bottomsectoral approach. However, sectoral
approaches to crediting continue to have key adwgst over the idea of credit-generation
for all types of NAMASs. Crediting on the basissgfctor-average performance would help to
create a common carbon price for all types of eimmssvitigation within a sector and would
eliminate conflicts that could otherwise occur agpsnpported NAMAS, credits for

individual projects, and credits for different tgpef NAMAS in a sector.

Work on the proof-of-concept of sectoral approacheteveloping countries has identified
significant limitations in data availability, a wvad-ange in the energy efficiencies of firms in
the same sector in some countries, substantialrastnaitive and policy barriers to the
implementation of some mitigation activities, weakses in financial infrastructure, and
considerable needs for capacity building. Becadisggnificant differences among
countries, sectoral programs need to be tailoreédeg@ircumstances of individual countries.
Indeed, because of locational, resource availgpdind other idiosyncratic circumstances of
individual facilities, plant-level investigationseaessential to specify the emission mitigation
targets needed for actual implementation of squtograms in developing countries.

Sector programs can be implemented in part withrtelogy goals and other types of
supported NAMAs. Broader programs may be neededoasis for overall sector crediting.
If developing countries establish cap-and-tradgams and link them to such programs in
advanced economies, they could sell their doma#itevances overseas rather than selling
sector credits. Sector trading is similar to lidleap-and-trade in some respects, but it
requires a developing country to take an intermaficommitment for the emissions from a
sector. In a no-lose approach, a developing cguaakes no international commitment but



does earn credits if the eligible sector beatssalibee for emission intensity. A simple pass-
through of a no-lose approach to domestic firmis tai transmit the full incentive for
emission reductions from the international carbonoep A no-lose approach with a tradable
intensity standard, linked to international credjtiwould allow the full price signal to be
passed through to domestic firms.

Sector programs would generally have less effecht@mnational competitiveness than a
continuation and expansion of project creditindie Tinilateral and supported actions that a
developing country undertakes in a sector wouldyrspme costs for its domestic firms.
Moreover, a sector crediting baseline that takesdtprior actions into account would mean
ambitious sector crediting baselines far belowithginess-as-usual levels typically used for
project crediting. Thus, sector credits would beddl on more expensive mitigation
activities with costs closer to the internationatlon price, implying less potential profits for
firms in developing countries and less effect ompetitiveness than a project crediting
regime. Moreover, the monitoring, reporting, amdification procedures that a developing
country establishes for sector programs will prevédiramework for its future climate
policies that could eventually equalize the burdeinsuch policies on competitive industries
across countries.



. THE ORIGINAL CONCEPT OF SECTORAL APPROACHES

The Basic Advantages and Disadvantages

In “Sectoral Approaches,” developing countries (PD@sdertake efforts to reduce GHG
emissions intensity or growth in key economic sectuith assistance from advanced
economy countries (AECs). Sector programs off@roanising avenue for scaling up
emission reductions in DCs and the transfer offaie and technology assistance from
AECs. If designed appropriately, they can als@ laeldress concerns that climate policies
could impair economic growth in DCs or generate petitive disadvantages for AEC
industries. Sector programs can also be a foundédr strengthening the capacity of DCs to
conduct environmental policies including the essdishent and improvement of systems for
measurement, reporting, and verification (MRV) od@nhouse gas (GHG) emissions.

Project credits usually require a lengthy case-#geanalysis to assess whether emission
reductions are additional, verified, and permanditite baseline for measuring the
additionality of project credits is typically thevel of emissions under business-as-usual
(BAU) behavior. Thus, if project credits are urutisnted offsets, there is no net gain for the
environment when AECs purchase such credits rétiaermake equivalent reductions in
their own emissions. In addition, the risk of lagk of emissions to alternative sources is
difficult to control with a project-based approadkinally, in part because of the heavy
administrative processing requirements of projeetlics under the Clean Development
Mechanism of the Kyoto Protocol, the volume of esiure reductions through project credits
has not been as large as had been hoped.

Sector programs can help overcome the deficiemeipsoject crediting. The administrative
challenges of establishing an international framé&wor sector programs and specific sector
programs in individual DCs are not trivial. Howevence sector programs are established,
the ongoing processing burden for emission redastwill be lower than with a project-by-
project approach. Under sector programs, DCs thles are expected to make
contributions to emission mitigation with some soippfrom AECs. Thus, the baselines for
any sector crediting will be set below the BAU lsvef emissions. In consequence, there is
a gain for the environment before any offset ceedit generated. Furthermore, to the extent
that emissions from an entire economic sector ssessed in determining results, the risks of
leakage of emissions to other sources in the saactocontrolled. Finally, by encompassing

a wide range of emission reduction activities asmtfirms in a sector, the environmental
benefits and the transfers of finance and techrydiagm AECs under sector programs

should be scaled up considerably relative to ptdpased approaches.

Sector programs may have disadvantages as wellkelproject activities, which can be
largely undertaken by private firms, sector proggasquire considerable efforts by DC
governments. In addition, if sector programs idela crediting component, the volumes of
credits earned are likely to be more dependent acreeconomic performance than is the
case for project credits. For instance, the prodnof output in a sector and its resulting
GHG emissions are likely to depend on the ove@hemic growth in the country.
Moreover, changes in the relative prices of fuelsid also have a substantial effect on



overall sector emissions. As discussed belowgtpetential weaknesses in sectoral
approaches can be addressed through appropriaepralesign.

The Proof-of-Concept Study

With the support of the European Commission (E@) @ther key funders, the Global
Sectoral Approaches study was initiated in May 20@8vas intended to provide a "proof of
concept” of how sectoral approaches could workpost-2012 international framework for
the mitigation of climate change. The study wasigleed to investigate three broad types of
sectoral approaches:

- a transnational approach in which all countrieg feimilar benchmarks,

- a carbon finance approach that emphasizes seetditscfrom DCs, and

- a bottom-up approach that envisages financial edighiblogy assistance from AECs to

help DCs meet "no-lose" targets.

These approaches are described further below. eitiel descriptions are intended to
highlight differences among the concepts, the thetdeatures could be altered to generate a
variety of alternatives or blended approaches.

The Transnational Sectoral Approach

In the Transnational Sectoral Approach, a commathmmark or standard is applied to all
participants in the industry throughout the worlthese benchmarks are set through an
international agreement to improve efficiency atuee emissions. Sectors best-suited for
this approach may include industries that are gnengd GHG-intensive and that produce
globally-traded commodities. A transnational segdtprogram can be implemented through
a range of alternative designs: benchmarks foratemhis below BAU emission levels, limits
on energy or emissions intensity, or technology daées. The program could involve
agreements among multinational corporations, inghassociations, or countries.

Under a transnational approach, there is greaiésramty across companies and countries
than is the case for sector programs tailoreddovidual countries. However, the approach
does not necessarily imply identical treatmentm8&garameters, such as financial and
technology assistance and the deadline for reachangenchmark, could vary from nation to
nation. This would be a transnational approach ditferentiation in incentive levels and
deadlines, similar to the way the Montreal Protasdaitructured. For further information
about the Transnational Sectoral Approach, seetitfenand Fujiwara (2008).

The Sectoral CDM Approach

The Sectoral CDM Approach adapts and broadensrtjeqgb-by-project methodology of the
Clean Development Mechanism (CDM). As opposed@d/i(projects, where emission
reductions are measured site by site, the Sedci@® Approach measures multiple actions
at multiple sites up to the inclusion of the engmnomic sector. A standardized baseline is
employed for crediting based on the performandbdefkector as a whole: Any reduction in



emissions below the baseline earns a credit. uslhseductions are deemed "additional,"
thus avoiding the need for detailed project-by-@cbpssessments of additionality.

The baseline for sector performance can be cresied emission intensity or other metrics
such as renewable portfolio standards. The basetan involve a uniform global
benchmark or vary across DCs and can be set alawlBAU levels of emissions or
emission intensity. Discounts can be applied éottims of reductions before credits are
earned. DCs can therefore make a contributiomisston mitigation. Baselines can also be
adjusted over time to take account of technologwepation rates and to encourage further
innovation.

With the Sectoral CDM Approach, the sector bouretacian be defined at national or sub-
national levels. Specification details can be sidid to achieve a variety of purposes. For
instance, bonus credits can be given for achierengwable energy goals or implementing
carbon capture and storage (CCS), while creditsatitional plants can be discounted. For
further information about the Sectoral Carbon FaeApproach, see Hampton, Gray, and
Barata (2008).

Sectoral Bottom-Up Approach

The Sectoral Bottom-up Approach emphasizes indalidad contributions by DCs, in part
with financing and technology assistance from AH&&fore any credits are earned. This
approach involves "no-lose" emission targets béd@W that are expected to differ across
DCs for the same sector. Although the targetsaténternationally binding, domestic
implementation may involve mandatory measuresiford in the sector. Under the Bottom-
Up Approach, DCs initially set emission reductiangets for a sector that they expect to
achieve through their own efforts. Then, an indional agreement is reached on additional
emission reductions that the sector can achieve AHC financial and technology
assistance. A crediting baseline, if any, is ser delow the level of emissions achieved
through the DC's own mitigation efforts and throdigbse involving AEC financing and
technology support. The crediting baselines wified across DCs because of the special
circumstances characterizing the abatement opgbesiand costs in each country and
because of the differences in financial and teagokupport. For further information about
the Bottom-up Approach, see Schmidt, Heleteal. (2006) and CCAP (2008).

[I. EVOLUTION OF THE CONCEPT IN INTERNATIONAL DISCU SSIONS

Nationally Appropriate Mitigation Actions

The Bali Action Plan of December 2007 and subseiguegotiations have highlighted a
potential future role for sectoral approachesaddition, "Nationally Appropriate Mitigation
Actions" (NAMAS), originally articulated in the BidPlan, have been discussed in the
framework that was originally developed for sectafproaches. Like sector programs,
NAMAs go beyond the idea of individual emissionuetion projects. NAMASs could

include capacity building, technology goals, othelicy mandates, intensity targets, energy
efficiency programs, reductions in deforestationyencomprehensive low-carbon programs,



or other types of actions leading to reduction&HG emissions or enhancement of sinks. A
single NAMA could cover one full economic sectocanponent of a sector, activities that
cut across several sectors, or a comprehensivegmogpvering all emissions from multiple
sectors.

The Sectoral Bottom-up Approach has been reflectéige idea of unilateral and supported
NAMAs. With unilateral NAMAs, DCs move emissionslow BAU levels through their

own voluntary efforts. With supported NAMAS, theyve emissions lower still with
financial and technology assistance from AECs. rEference to carbon market finance in
sectoral approaches has been reflected in thelpidgshat NAMAs going beyond what is
achieved with the help of international public fica may be eligible to earn credits. Similar
to the Bottom-up Sectoral Approach, credit-genegaghlAMASs would not use crediting
baselines close to BAU levels but would involva@ts further up the supply curve, where
emission abatement costs are higher.

Supported NAMAS

The concept of supported NAMAs has proved to dexaldle and attractive concept to
participants in international negotiations. DCpragiate the idea that NAMAS are to be
developed by DCs themselves, taking into accouit tfational circumstances. By contrast,
the Transnational Sector Approach, with its gldihchmarks for each sector, is seen as
lacking the flexibility to adapt to the circumstasoof individual DCs. Indeed, some
participants in international negotiations seerattach a pejorative connotation to sectoral
programs in general in the mistaken impressionahauch programs involve the imposition
of a global benchmark, or other compulsory obligration DCs or their industries.

The flexibility of the supported NAMASs concept padlly also makes it more attractive to
DCs than the idea of public support that originatethe Sectoral Bottom-up Approach. In
the original idea of the Bottom-up Approach, thegase of international support was
focused on reducing emissions or emission intengitycontrast, NAMAs need not cover an
entire sector and their success may not always$esaed through the emission reductions
that are achieved: The measurement of results $tggported NAMASs can be tailored to
individual cases. For instance, a capacity-bugdiAMA might measure success in terms
of the systems that are established or the flonegf data that is collected; a feed-in tariff
might be assessed by the extent it is used; addmiydeployment goal by the output
produced with that technology; and a technology atstration project by its becoming
operational.

NAMAs and Sector Crediting

NAMAs may have superseded sectoral approachetatgaextent as a vehicle for
channeling international public support to DCs, it when it comes to international
crediting. An administrative system involving citedor individual NAMAs could become
guite unwieldy and have adverse unintended consegse For instance, if there are several
NAMAs for credits in the same sector, they couldhpete with each other. As an example,



investment in coal plants with CCS could reducepitugortion of power generation through
renewables.

Similarly, project credits or a credit-generatingMA could interfere with the performance
of a different, supported NAMA in the same sectwedits for co-generation might reduce
the relative attractiveness of a supported NAMAwatch to bio-mass fuels). Moreover, if
new project credits were available in the sameosext a NAMA program, investors would
likely prefer the project credits, where additiatyalvould be measured close to BAU levels,
rather than supported NAMASs, which would pay fotyoa portion of costs and no windfall
profits, or credit-generating NAMASs, which wouldygamore ambitious baselines.

To avoid the complexities and potential conflictgalved in credit-generating NAMAS, it is
advisable to switch to sector crediting when theeemultiple emission reduction programs
in a sector. When sector crediting is implementedgredits should be allowed for new
projects or NAMAs in the sector. Sector creditis@ more comprehensive approach that
provides a common incentive for a broad range asion reduction activities in a sector. It
is fully compatible with the presence of numerongateral and supported NAMASs in a
sector and would avoid interferences and possitiée pliscrepancies among the different
mitigation activities. For these reasons, sectmell crediting remains an important
mechanism even in light of the attractiveness oM®& over traditional ideas of sector
programs for some other aspects of the post-2Ggniational framework. For more
information about NAMA frameworks, see Levina anelide (2009).

[ll. EVOLUTION OF THE CONCEPT IN COUNTRY STUDIES

The salient findings from the investigation of seat approaches in DCs included significant
limitations in data availability and, in some cad®sst country administrative capacities, a
wide range of efficiency performance across firmghe same sector in some countries,
substantial administrative and policy barriersmpliementation of even low-cost mitigation
opportunities in some cases, weaknesses in negaettiaal infrastructure, and lack of
appreciation in some countries of the opportuniitelse gained by linking sector programs to
international markets.

Disadvantages of Absolute Emissions Measures

Because of the over-riding goal of lifting domediwing standards, DC governments are
reluctant to consider sector approaches if theyldvoonstrain or limit their economic
development. For this reason, many DCs prefeps@cbgrams based on measures of
emission intensity rather than the absolute le¥ehaissions.

Indeed, an absolute emissions cap poses a spaoikdrbon a DC. The growth rates of DC
economies tend to be higher than those of advaeoaaomies because higher rates of return
on investment are possible while DCs are catchpmtpuadvanced economy living standards.
In addition, many DC economies rely heavily on nfanturing and commaodities which are
more sensitive to the business cycle than seréctoss. For these reasons, economic and
sector growth rates are more variable in DCs thakECs, and more difficult to predict.
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Because of the fluctuations in economic growthalsolute emission cap for a sector as a
whole can cause special problems for a DC. letwomy is stronger than expected, the
emission cap may place a restraint on output grawthe sector. On the other hand, if the
economy weakens unexpectedly, emissions may fdlllbsow the cap level even without
any special abatement activities. If the sectoneg credits in that situation, they would
represent "hot air."

For these reasons, it is preferable to use emissiensities, rather than absolute emission
levels, in sector programs in DCs, at least inentrcircumstances where their economic
growth rates are quite variable and uncertainc@dise, stabilization of atmospheric
concentrations of GHG will require reductions ie tevel of absolute emissions throughout
the world over longer time frames. However, inithenediate period ahead, DCs may be
less willing to accept ambitious targets for a sestabsolute emissions than for its emission
intensity.

Emission Data Limitations

The measurement of emission intensity requires aafaroduction and emissions.
Production data themselves are proprietary in eadnd firms are sometimes reluctant to
release this information because of concerns atmupetition.

Measures of emissions often pose a deeper prolEract emission measures are largely
unavailable in DCs. Even in AECs, direct measofemmissions are typically available only
for power generators equipped with systems forinapntis monitoring of flue gases. More
widely, combustion emissions have to be calculagsed on fuel use and estimated
efficiency factors; process emissions must be assedepending on the production methods
and the estimated effectiveness of managementa@ystems. In some cases, proxy
measures are quite reasonadbldowever, using global average parameters focieffcy
factors and process emissions neglects possibke aifttrences among countries and among
individual plants within a DC.

Emissions data tend to be particularly difficultcmllect if there are a large number of plants
in a sector, numerous vintages of operating faeslitvith widely differing energy

efficiencies, a wide range of products, and a Bahinvolvement of the sector in international
trade.

The uncertainties regarding estimates of emisgioassector are often substantial, especially
in the absence of government reporting mandategaldath verification and enforcement
measures. Nevertheless, for most types of seobgrams, and for UNFCCC reporting more
generally, reliable emissions data are requirednany DCs, capacity-building assistance is
needed to help develop systems for data collectiReporting, verification, and enforcement
procedures have to be devised and measurementgiotaropted, which may require some

! For instance, an energy-intensity metric was binbe a satisfactory proxy for emission intensity
in the oil refining industry in Mexico. A fossilkergy-intensity metric may also be useful when
emission leakage can occur because of fuel swigdhtween covered and uncovered firms.
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adaptations of factors for combustion efficien@es process emissions to local conditions.
For further discussion of capacity-building neesit Egenhofest al (2009).

Abatement Cost Data

Production and emissions data are not sufficiedieign a sector program. ldentifying the
extent and cost of emission abatement opporturatie®ften a more intractable problem. As
in the case of emissions data, abatement optiahs@sts can be estimated with widely
varying levels of precision. A rough assessmerabaitement options can begin with a
survey of the type of production facilities presenthat sector in the country. The emission
reductions from various types of upgrades of tHas#ities can then be estimated. In
addition, a forecast is needed of the future gravfitine sector and the type of new facilities
that would be implemented under BAU policies andarremission reduction programs.
Global-average estimates can be used for the ab#te upgrades and of the differences
between new BAU and low emission facilities.

However, the estimates of abatement opportunihescasts from such methods are subject
to considerable uncertainty. Surveys of productamilities in DCs are often insufficiently
representative and out of date. Moreover, usimgige parameters to assess abatement
opportunities and costs neglects important featatéise level of individual facilities that
may constrain implementation or importantly altestcestimates. In some cases, the
installation of alternative technologies may dependhe existence of appropriate
infrastructure and assumptions about the layoekddting plants. Issues may arise regarding
the location of particular facilities (those neaparts may not be able to install tall exhaust
towers; those near residences may not be allowbdrtosome alternative fuels). The
availability of alternative resources may also ¢@is options or add to costs, such as
materials for cement blending or supplies of biosrfagls and natural gas. Finally,
assumptions about the operating efficiencies efadtive technologies may depend on
technical and management expertise that are uasl@iin some cases.

Different levels of precision are of course apprager for different types of analyses. For
example, a very rough assessment of abatementtiabmd cost in a particular sector and
country are useful for global modeling of mitigatipossibilities. Somewhat more refined
estimates would be needed to prepare a low-careeel@pment strategy for a country.
Greater precision, including some facility-levetalehas been necessary to carry-out the
current proof-of-concept study. To propose expNAMAs for international public finance
in a particular sector, more complete inventorieglant-level abatement possibilities and
costs are needed than it was possible to colletgithe proof-of-concept study. For the
generation of international credits, a robust systé emission measurement and verification
will be required.

Even when data are limited, it may neverthelessdssible and useful to develop indicative
goals for key industrial sectors. During the ceus§the Sectoral Study, goals were
sometimes constructed using information from pusdiarces, filling in data gaps with
informed estimates, and adopting general ruleBurhb for mitigation potentials and costs,
based upon existing research into technology beadtsrand performance levels. Setting
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suggestive goals with incomplete and aggregateaatatimulate greater interaction,
cooperation and feedback from the affected indestas firms want to assure that the
sectoral goals are equitable and feasible to aehi@whis is especially true if their
government has shown a strong inclination towarebgment and implementation of
sectoral programs.

Dispersion in Efficiencies

In some industrial sectors, DCs may have modemiplaith efficiencies close to the global
best practice along with numerous, inefficient, Benascale production facilities. As noted
above, collecting production and emissions datanfsach traditional facilities is especially
difficult.

A related outstanding question for the design of@eprograms is whether to include all
production sources in a sector or only those seuabeve a given size. AECs generally
employ size cutoffs for their cap-and-trade proggaror instance, the European Union's
emission trading system (EU ETS) includes poweegaors only if they have a capacity
greater than 20 MW and uses facility-size threshiédd other industrial sectors as well. In
the cap-and-trade program proposed for the UnitateS under the Waxman-Markey or
Kerry-Boxer bills, facilities are included onlytifieir emissions are above 25,000 tons of
CO2-equivalent GHG per year (but mandates may e toscontrol emissions at sources
between 10,000 and 25,000 tons).

Similarly, in part because of measurement issumaller sources might be excluded from a
sector program in a DC. However, if a size thré$oused, the program would likely not
address the most emission intensive sources in wiiEte the abatement opportunities may
be the largest.

Program Boundary Issues

Some other conceptual complications arise, depgrahirthe program boundary, when
trying to use emission intensities in sector ciadiprogram. For example, a DC may
choose to emulate the multi-sector cap-and-tradgrams of AECs and also hope to earn
international credits for the performance of sextorthe program. However, because of
fundamental differences in units of production artdnsity levels across industries, it would
not be possible to construct an overall emissitensity measure for multiple sectors with
substantially different outputs.

The emission intensity concept can run into otlieblems within a single sector if
production facilities are sufficiently heterogensoulror instance, in some countries (such as
the U.S.), the cement industry may by custom emplegding of supplementary
cementitious materials only at the stage of pregaconcrete rather than during the
production of cement itself. If an emission intgnbaseline were applied to cement
production, a shift of blending to cement productimight generate credits but with little
overall effect on the emissions from the more blpddfined production and use of cement
materials in the economy. Nevertheless, includimgcrete production in a sector boundary
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would greatly increase the number of emission ssuand thus complicate MRV. In
general, appropriate sector boundaries are likelyaty from country to country, requiring a
bottom-up analysis to weigh the tradeoffs in easdec

Similar sector boundary issues can give rise tayrbmix responses that represent emission
leakages. For instance, in the chemical industrgyven in the steel sector, differing outputs
may have quite different emission intensities. dsipon of an emission intensity baseline

for crediting could lead to a shift in favor of Iamission outputs at covered facilities.
However, the overall production of the higher-emvisgproducts may not actually be reduced
but rather shifted to other facilities in or outsithe country that are not eligible for crediting.

Having a broad definition of a sector in some césads to production method shifts that are
beneficial for the environment. For instance nifigsion or intensity targets are
differentiated by process, or even by plant as sbhave suggested, the achievement of
emission reductions through process shifts wouldrzermined. For example, if separate
targets are established for production of steelutin traditional integrated mills and through
lower-emitting direct reduction of iron (DRI), thecentive to switch to the DRI approach
would be lost.

Some boundary issues may be related to co-beweftissts. For instance, new projects in
China generally include the development of assediatipport infrastructure (such as
housing for workers). The project's associatedggnese then incorporates this broader
boundary. For a different type of example, sup@osector crediting program was based on
all production of electricity in a country that hesobust nuclear power program. An
increase in the share of power generation fromaancdources could then lead to carbon
credits. However, the international community wbhé averse to providing carbon credits
if the rise in nuclear power production increassks of proliferation of nuclear weapons.

Sectors are not always independent units, anat#msaffect the design of an effective
sectoral approach. For example, in Mexico, thésfused by both the electricity and cement
industries are largely dictated by the fuel prothrcof the publicly-owned oil refineries. A
sectoral approach that includes fuel switchingiihez of these sectors must therefore be
coordinated with the oil sector to achieve thended sectoral goals. Thus, the design of an
effective program may need to look beyond the dtédim of a single eligible sector.

Advantages of a Tailored Approach

As noted above, the study's in-country analysegtiiiked key advantages of tailoring
sectoral approaches to individual countries. Défees in the structure of industries across
countries can complicate approaches based upanatienal comparisons. In Mexico, for
example, steelmaking often involves DRI with nalgas, which is not widely used in other
countries. In China, cement is often produced vawefficiency vertical shaft kilns, which
are no longer operational elsewhere. The spetidic®f realistic sectoral emission goals
depends on taking account of these national diffegs.
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As also discussed earlier, the simple depictioa cbst curve is far from sufficient for the
purpose of estimating realistic abatement oppdiitsiand costs for an industry and for
individual plants. Aside from the locational issuaentioned above, a variety of
idiosyncratic policy and administrative circumstagenay constrain the opportunities. For
example, while municipal solid waste (MSW) may sdemepresent an inexpensive
alternative fuel for some industries, the shomntémits of local political officials
responsible for MSW programs in Mexico makes iticlifit to arrange for long-term supply
contracts.

Finance may also represent a barrier to implementaf abatement opportunities in ways
that differ across countries. For instance, inn@hlarger companies generally have good
access to financial resources, in part througkesiained commercial banks. However,
smaller enterprises, including the fledgling Enefgyvice Company sector, find it far more
difficult to obtain the necessary financial suppdfor more information, see CCC (2009).
Also, in some countries, some seed money may lidedaa grant form for support to small
and medium enterprises. In other countries, howéwan finance is all that is required. For
instance, in Mexico, while the government-ownedcoiinpany, PEMEX, generates
considerable resources for the government, itssimvent options are constrained by
government budgets. PEMEX could implement a muokersubstantial program of energy
saving opportunities with additional loan financing

The need to tailor sectoral approaches to the mistances of individual countries does not
necessarily mean that the original concept of #het@al Bottom-up Approach is always
preferred over all other options. Rather, what@easreral approach is employed, whether for
NAMAs or for sector programs, the international eoumity should allow for a wide range

of different program designs depending on the 8doaof individual countries.

Technology Goals

The investigations undertaken for the sector stadgecially in China, gave rise to the idea
of basing sector programs in some cases on teajyglmals rather than emission levels or
emission intensity. Technology goals are stréagiard to implement and could be
combined fairly readily with a NAMA framework, assdussed in Klein, Helmet al.

(2009).

Technology-based goals can be more effective iressgttings and are generally easier to
implement in a short time frame, as they do notiregcomprehensive collection of current
emissions data. Technology goals can therefore sex a transitional approach while data
capacity is built. A technology-based approach mdag be more consistent with
government planning and implementation processeis, @hina. However, from an
economic perspective, technology mandates are fist-dest solution, as they generally
involve larger costs than trading programs, faihicentivize a full of a range of abatement
activities, and can lock in technologies that beeamhsolete. Also, determining emissions
credits earned from beating a technology-deployrgeat requires intensity factors for the
technologies and an assessment of the volume dtiption from using the technology.
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V. OPTIONS FOR SECTOR PROGRAM IMPLEMENTATION

A DC could choose from a wide range of optionsdomestic implementation of a sector
program. These choices could affect the mannetioh it engages with the international
community to access international public assistamckfinance from carbon markets. One
alternative would involve technology deployment whaes, as mentioned above, which
could be an apt choice for a supported NAMA frameuwdther alternatives could involve a
domestic cap-and-trade program, a simple passghrotiinternational credits, or a tradable
intensity standard, which could be combined witpparted NAMAs and would also
facilitate access to carbon markets.

Domestic Cap and Trade

A DC could conceivably design a cap-and-trade @nogthat was limited to a particular
sector. Alternatively, the DC could implement mgkctor cap and trade, which would have
the advantage of providing incentives across amwigigge of emission mitigation
possibilities within the country. With a multi-dec program, individual sectors would need
to have their own intensity baselines for interoradl crediting, as it would be impractical to
create a common intensity baseline for sectors vatly different types of output.

A DC government could implement a multi-sector eapl-trade program in part as a means
of earning international credits for the performat some or all sectors within the program
(Mexico, for one, intends to pursue that path). @heations could arise, however, if the
government passed international credits througdhitts that beat the intensity baseline in a
given sector. Firms in that sector would thentget sources of income from reducing
emissions: sale of an excess domestic emissiowatice and of an international credit.
Thus, the carbon price signal incentivizing sucm$é would include contributions from each
of these two markets. The resulting price signalid thus differ from the signals facing
firms in other domestic sectors and in the inteamatl market. Thus, the efficiency benefits
of common carbon price would be undermined.

As an alternative to the traditional concept oftgecrediting, a DC government could link a
multi-sector cap-and-trade program to an intermafi&TS. It could then sell its domestic
allowances overseas rather than selling traditioffaét credits.

Linking of ETS is one way to move toward a unifogiobal carbon price, which would
facilitate economic efficiency through equalizatmimarginal abatement costs. In
principle, that would minimize the cost of achiayia given level of global emission
reductions. However, the establishment of muktt@ecap-and-trade programs requires
considerable administrative capacity and politigéll. Moreover, many challenges need to
be overcome before such programs can be linked.

Linked cap-and-trade systems could provide forlestantial scaling up of both emission
reductions in DCs and financial transfers from AE@& agreement would need to be
reached on how many allowances could be createddly party in a linked system. The DC
would presumably be allowed to over-issue allowanoeative to the allowance issuance by
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the AECs to which it was linked. That would enstivat the DC's domestic allowances were
purchased by AEC firms, rather than the reverdge AEC purchases would represent a
financial transfer to the DC government and to BG&y/firms that had been issued domestic
allowances in excess of their compliance needs.

Sector Trading

A prototype form of a linked cap-and-trade progtaas been called "Sector Trading"” (see,
e.g., Baroret al.,and Schneider and Cames). In this approach, ado€pés an

internationally binding compliance obligation ftvetabsolute level of emissions in a
particular economic sector. An international begues allowances to the DC and collects
allowances from the DC at the end of a measurepend for compliance purposes. The
DC government thus accepts an emission cap eqtia taternational allowances it receives
in advance. It can then implement a variety ofpams to reduce emissions in the sector.
However, the expectation is that the DC implemardemestic cap-and-trade program using
the international allowances rather than createvits domestic allowances.

The DC government may distribute the internati@il@wances it receives to domestic firms
for free or through auctions, and it may retain s@thowances itself and thereby impose a
tougher cap on the domestic industry. At the dntie@compliance period, DC firms would
surrender an allowance to the government for eaclot emissions. If a firm could not find
enough allowances on the domestic market, it wbeldble to buy them on the international
market.

The DC government would also need to surrendewalh@es to the international
enforcement body for each ton of emissions in dotcs. If the sector reduces emissions
below the initial allotment of international allon@es, the DC government or firms in the
sector could sell the excess allowances on thenatienal market. If the sector emits more
than the initial allotment, the firms in the sectauld need to buy allowances from the
international market and surrender them to the D@&giment. The DC government would
then return those allowances to the internationfdreement body.

Thus, Sector Trading differs from linked cap-aratdtr in that it involves an international
compliance obligation by the DC government its&iCs generally do not seem ready to
accept such obligations at the current time. Wiitked cap and trade, by contrast, a DC
government is expected to enforce compliance odoitsestic firms, but it does not itself

have to surrender allowances to an internation@reament body. However, it may take
quite a few years before many DCs can develop dicnesgp-and-trade programs and a

further period of time before such programs catrid&d to ETS in AECs.

No-Lose Approach with Domestic Pass-through

In a No-Lose Approach, a DC government acceptsitasnational compliance obligation,
but it earns credits if the sector beats the dreglihaseline. An emission intensity measure is
a likely choice at the current time as a baselareséctor crediting. A DC government could
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implement no-lose crediting with a variety of dotnemeasures, including mandates,
standards, or trading systems.

One alternative is a simple extension of the ne-kEygproach to firms in the sector. Firms
with intensity higher than the baseline then ineoipenalty, but those beating the baseline
are eligible to earn credits. However, becaussrmattional credits are based on the
performance of the sector as a whole, the firmslibat the baseline are not sure of getting
any credits. If they do receive credits (say, @marata basis), they will likely get less than
one credit for each ton by which they beat the lo@se They would only receive a credit for
each ton by which they beat the baseline if evieny in the sector beats the baseline.
Because of the partial crediting, the expectedeppier ton that motivates emission reductions
in the sector turns out to be lower than the wodtbon price.

Tradable Intensity Standards

Alternatively, a DC government could implement aloge international program with a
Tradable Intensity Standard that is linked to titernational carbon market. With a linked
Intensity Standard, a firm that exceeds the stahohrst purchase credits from other
domestic firms or from the international market @ndmit them to the government to cover
its excess emissions. The government also recereeds from the international crediting
body to the extent that the sector as a whole hiatstensity baseline. Firms that beat the
intensity standard then earn credits from the gawent. The government gets just enough
credits from the international crediting body anahf firms with excess emissions to
distribute a credit for each ton by which winnimgris beat the baseline. Thus, a linked
Tradable Intensity Standard gives domestic firnesiticentive of the full international
carbon price signal to motivate emission reductions

A Tradable Intensity Standard is less onerous D&3 domestic firms and consumers than
cap-and-trade (unless the cap-and-trade programissuges free allowances). With the
intensity standard, firms with intensities above bfaseline have to pay for the tons of
emissions by which they miss the baseline, bufaraheir entire emissions. For each extra
unit of output, these firms would need to purchaselits, not for the entire emissions from
that unit of output, but only for the portion by ah those emissions exceed the baseline
intensity level. By contrast, with cap-and-trade,allowance must be surrendered for all
emissions, not just the emissions in excess oflinasatensity. A Tradable Intensity
Standard is also less onerous on consumers,asasrthe domestic price of output less than
with a traditional cap-and-trade program. For mofermation 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 competitivenesBrms across countries, including
temporary fluctuations in exchange rates and lotgen changes in productivity, unit costs,
and technologies. For most industries, differém@abon pricing has a much smaller effect
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on competitiveness than these other factors. nmestases, international competition is not a
concern because the product is not traded intemmealty or because transportation costs give
a big advantage to a local production facifity.

To identify the effect of a sector program on cotitfpeness, the alternatives need to be
carefully described. It could be assumed thathéabsence of the sector program, the DC's
firms either have no link to international carboarkets or, alternatively, earn project credits
to some extent. Moreover, the assumed situati@momwipeting firms in AECs also needs to
be specified. Those AEC firms might be subjed fall carbon price in a cap-and-trade
program with no free allowances or, alternativemay receive grandfathered or output-based
allowances to some extent.

Note, however, that the effects on competitiveresaot depend solely on the price of
carbon faced by firms. Industrial sectors diffethe range and cost of emission abatement
opportunities. In some sectors, firms may be &bkeduce emissions at average costs that
are well below the marginal cost of abatement igreed by the carbon price. Emission
intensities thus may be substantially reduced aftptementation of the program. What
matters for competition are the marginal costsrotipcing a unit of output, not the costs of
carbonper se

Exploring the effects on competitiveness of dethdector-specific responses to AEC cap-
and-trade programs would involve a major studytemwn. At a simpler level, an AEC cap-
and-trade program is normally assumed to impaictmepetitiveness of affected firms.
However, the distribution of free allowances cafsetfthose effects on competitiveness, or
even create competitive advantages if windfall ipgadccur.

For the purpose here, the effect of an AEC capteade program can be ignored as a
background matter in order to focus on the incraalerifects on competitiveness of
alternative programs in DCs. Qualitative assessiofethe incremental competitive effects
of project credits, supported NAMAS, and variousety of sector programs are discussed
below.

Effects of CDM Project Crediting

As a first alternative, consider a continuation argdansion of the CDM project credits that
can currently be earned by developing country firmsompetitive sectors. Leaving aside
payments to intermediaries, discounting of expefiiadre credits, and uncertainties about
banking and buying limits, CDM project credits saliroughly the international carbon price.
With additionality baselines at or close to BAUdés; the costs of implementing many of
these projects are well below the world price aboa. Thus, considerable earnings are
available to DC industries if they choose to depedach projects. While DC firms can sell
offset credits, AEC firms cannot. Thus, the inceamal effect of project credits is to give a
competitive advantage to DC firms over AEC firms.

% For instance, while cement is internationallyled, cement plants in the interior of a country may
not be subject to international competition becaigbe heavy cost of transporting over land.
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Competitive Effects of Supported NAMASs

Now consider the case of supported NAMASs (or thieliply supported portion of sector
programs). The competitive effects of these pnogrdepend on the shares of investment
and operating costs that are paid through pubppst. The intention of the international
community is that DCs would bear a share of thésc@sther through implementing a
unilateral NAMA first, or by combining a unilaterabntribution with some public support in
the same NAMA or sector program. The DC contriimuitould be through government
funding or through costs that the DC governmentasgs on its domestic firms. To the
extent that costs are borne by DC firms, the inemtal effect would be a competitive
disadvantage for DC firms (i.e., it would reduceg aristing competitive advantage they had
over AEC firms)?

If a supported NAMA is layered on top of the urelai NAMA, the incremental effect could
be to reduce, increase, or leave unchanged theveetmmpetitiveness of AEC and DC
firms. For instance, consider a case where psbipport is limited to the incremental net
costs of the emission reduction activity. The femental net cost” here means the net
present value of project costs, taking into accaunytbenefits to the firm (e.g., through
energy efficiency). In this case, assuming projgiementation proceeds as expected, a
supported NAMA would not alter competitive positsonlf international public support
covered less than the incremental net cost of thBIA, and the remainder was borne
entirely by the DC firms, the competitiveness afgd firms would be reduced (as in the case
of a unilateral NAMA). If public support exceededremental net cost, DC firms would
gain an advantage.

Competitive Effects of Sector Crediting

If DC firms are able to earn credits for emissieduction activities and AEC firms cannot,
DC firms gain an advantage. However, the advastageferred by sector crediting are
likely to be considerably lower than the potensidvantages under project credits. As noted
above, with baselines close to BAU levels, CDM pot§ generate credits at fairly low cost,
implying sizable profits for competing DC firms.yBontrast, with a sector crediting
program, it is assumed that the DC would itself enaéime contribution to the environment
before credits could be earned. The emission in&sklr crediting would be lower than

BAU in part because of unilateral and supported N\ the sector. Thus, the lowest cost
emission reduction projects would not be eligildedector crediting. Sector credits would
be earned only for higher-cost activities furthprtine abatement supply curve. Thus, the
costs of such projects would be much closer tartteznational carbon price than is the case
with project credits. The resulting profits for D@ns would thus be lower, implying less
impact on competitiveness under sector creditiag tmder a regime of project credits.

In a longer-term view, if sector programs are a&itda way of encouraging DCs to establish
emission monitoring, mandates, enforcement programsven carbon markets, they may

% A preliminary investigation for the cement indyssuggests that the implementation of unilateral
NAMAs would have fairly small effects on competéivess and international trade (Loschel, 2009).
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lay the groundwork for the eventual implementatwécarbon policies that have comparable
effects on competitive industries as those in AE@sthat view, a small short-run
competitive advantage for DC firms is a good inwesit for AEC industries in order to
eventually promote the establishment of appropmaiddwide carbon policies that do not
alter international competitive positions.

Implementation Options and Competitiveness

Finally, consider the competitive effects of thiealative methods of domestic
implementation discussed above. In the case kédircap-and-trade programs, competitive
effects depend on the relative stringency of thgets and the distribution of any free
allowances. It would be presumed that a DC woakeha less onerous target for its cap-
and-trade program than an AEC in order to ensuwranafer of capital to the country.
However, these transfers could be entirely from AE@s to the DC government. DC firms
would only benefit from the sale of the DC's alloweas to AEC firms if the DC firms
received free allowances in excess of their compkaobligations.

Relative competitive effects in two linked cap-anade systems would occur because of
differences in free allowance allocations to contpetindustries in the two systems.
However, the materiality of these effects wouldatificross industries, depending on the
abatement supply curves and the demand resporadasdtld occur. In any case, this issue
is most relevant at present for comparisons ofaraptrade programs in AECs, and would
presumably be the subject for negotiations leathmgrd the linkage of such systems. DCs
are likely to lag AECs by some time in establishiag-and-trade programs and linking them
to other systems.

The case of Sector Trading is similar to that wkéid cap-and-trade programs. Again, an
international agreement would likely take compegitiactors into account when arriving at
the amount of allowances to be granted to the Diieastart of a compliance period under a
Sector Trading program. The competitive effectad@C industry would depend on the
amount of free allowances they receive.

A Tradable Intensity Standard would have a mixdéelatfon the competitiveness of DC
firms. Firms that beat the standard would eardits@nd gain an advantage. Firms that
failed to beat the standard would have to buy tseahd therefore would incur a
disadvantage. Like other forms of sector credjtthg net competitive advantage for the
sector (if it managed to earn international cregditsuld be less than under project crediting
because of the more ambitious crediting baselines. difficult to compare the effects of a
Tradable Intensity Standard to a cap-and-traderprogn a DC because the results would
differ depending on how many free allowances fireteive in the cap-and-trade program.
If there were no free allowances, the Tradablenlsitg Standard would have less effect on
DC competitiveness because of a lower impact omttugyinal cost of output, as discussed
above.
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