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Foreword
NYU Abu Dhabi and the Sustainable Environment

Mariét Westermann
Provost, NYU Abu Dhabi

Philip Kennedy
Faculty Director, NYU Abu Dhabi Institute

This book is the first volume of policy papers issuing from the NYU Abu
Dhabi Institute. It demonstrates NYU Abu Dhabi’s commitment to schol-
arship on matters that have critical significance in the world today. And
we consider it fitting, with the selection of Abu Dhabi as home for the
International Renewable Energy Agency and the ground-breaking work
of Masdar, that this volume tackles one of the most pressing global issues:
climate change.

Climate change mitigation and adaptation requires complex thinking
across a wide range of fields: science, economics, finance, public policy,
and law. Effective action demands the collaboration of institutions on
all continents. Resulting from a conference on novel mechanisms and
frameworks for financing climate change abatement—organized jointly
by NYU’s School of Law and the NYU Abu Dhabi Institute—the papers
in this book exemplify this cross-disciplinary and inter-continental ap-
proach. Abu Dhabi is an apt location for such a meeting of minds and
call to action. As a flat, low-lying, desert country with an extensive Gulf
coastline, at a latitude of 24° N, Abu Dhabi has a particularly direct un-
derstanding of the risks attached to even a small rise in global temper-
atures and sea levels. The Emirate’s long-term strategy to diversify its
economy beyond hydrocarbon resources includes a major commitment to
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renewable energy research and the policy work required to translate such
new knowledge into economically viable applications.

Just as Abu Dhabi is taking a leadership role in fostering research
and meaningful dialogue toward a sustainable environment, NYU Abu
Dhabi is developing its new campus on Saadiyat, a natural island of great
beauty, in a manner that will minimize its environmental impact. In the
same spirit, NYU Abu Dhabi’s undergraduate curriculum offers a multi-
disciplinary concentration on the environment. Students will study and
research environmental science to understand the scientific foundations
of climate change, responsible use of natural resources, and sustainable
development. They will learn about a wide range of strategies that can in-
hibit damaging and irreversible environmental change, while making con-
nections between abstract scientific concepts, the physical world around
us, and local and global policy.

As a full partnership between Abu Dhabi and NYU’s global commu-
nity of scholars and students, NYU Abu Dhabi fosters the development of
well-founded and practical solutions to the most challenging problems of
our century. We hope that this book is but a first step.

Abu Dhabi, September 2009



Summary of Key Findings and
Recommendations

Meeting the imperative of achieving major reduction in greenhouse gas
emissions in developing as well as developed countries, without sacrificing
urgently needed development, requires far greater attention to the emerg-
ing subject of climate finance than it has yet received. To achieve the nec-
essary mitigation of climate change in developing countries, additional in-
vestments of €55-80o billion each year during the period 2010-2020 may
be required, rising to USD 92-96 billion per year by 2030. Carbon mar-
kets are part, but only part, of the solution. Innovative financing, regula-
tion, and governance are essential. The following strategies are proposed:

o A variety of new arrangements to generate public and private climate
finance and engage developing countries in mitigation are needed; a
single uniform design is neither feasible nor desirable. Ideally, they
should be designed to support and not retard the future adoption by
major developing countries of emissions caps.

o A suite of revised or new market-based mechanisms must be de-
veloped to mobilize very large increases in private investment in
developing country mitigation. These include a reformed Clean De-
velopment Mechanism (CDM) and credit offset trading systems es-
tablished pursuant to domestic cap-and-trade climate regulation by
developed countries.

o These mechanisms must leverage private investment in order to
achieve net climate benefits and secure long-term low carbon devel-
opment.

o Carbon markets cannot be autonomous; they must be structured,
regulated with developing as well as developed country involvement
in their design and governance. Governance arrangements should
be transparent and provide for appropriate mechanisms for account-
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Summary of Key Findings and Recommendations

ability to non-state actors, including investors and non-governmental
organizations.

Linkages among national and regional regulatory/trading systems
through allowance trading and transfers of offset credits will play a
key role; achieving them will require coordination among govern-
ments.

Governance arrangements and the determination of conditions on
official development assistance (ODA) must be changed signifi-
cantly to enhance developing countries’ roles, build trust, and assure
climate-sustainable development. Greater integration or coordina-
tion of international ODA mechanisms is also needed.

The new arrangements for both private investment and ODA must
be structured to match with the different types and costs of mitiga-
tion opportunities available in developing countries.

New institutional arrangements are needed to recognize, facilitate,
and coordinate the diversity of decentralized climate initiatives
among both developing and developed countries.

World Trade Organization (WTO) trade rules need to be interpreted
and applied to accommodate domestic climate-related regulatory
measures, including border carbon adjustments to deal with com-
petitiveness and leakage issues and mitigation technology subsidies,
so long as they are non-discriminatory and not protectionist.

The WTO and developing countries need to develop additional ca-
pacities to monitor and respond to adoption of climate-related do-
mestic measures that impact trade in potentially distortionary or
protectionist ways.

Changes in tax laws, including a degree of harmonization among
national tax systems, are needed in order to avoid creating market
distortions and regulatory inefficiencies in trading-based climate
regulatory systems.
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Chapter 1

Climate Finance for Limiting Emissions and
Promoting Green Development
Mechanisms, Regulation, and Governance

Richard B. Stewart

University Professor and John Edward Sexton Professor of Law,
NYU School of Law

Benedict Kingsbury
Murry and Ida Becker Professor, NYU School of Law

Bryce Rudyk

Research Fellow, Center on Environmental and Land Use Law

Climate finance is a critical element of global climate policy that has re-
ceived far less attention than emissions limitations and climate regula-
tory architectures. This book redresses this deficit. It focuses on what is
required to meet the need for vastly increased funding for climate miti-
gation and green development in developing countries. It presents new
proposals to generate climate financing from both private and public
sources and to deliver funds through means that will engage developing
countries, build mutual trust, and secure effective long-term emissions re-
ductions. The book also examines the vital but often neglected regulatory,
trade, tax, and governance elements of global climate finance. Its propos-
als and analysis are designed to enrich the political and policy debate, not
only for the United Nations Framework Convention on Climate Change
(UNFCCC) process but more broadly. The complex issues of global cli-
mate finance cannot be resolved in a single agreement or a single forum;
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4 STEWART, KINGSBURY, AND RUDYK

they will continue to demand fresh insights and creative approaches like
those presented in this volume.

1. Three Key Determinants of Climate Finance

Climate finance policies for limiting greenhouse gas (GHG) emissions and
promoting green growth in developing countries are driven by three key
sets of factors: climate science; the economics of mitigation and develop-
ment needs and opportunities; and domestic and international political
economy.

Climate Science Imperatives

Climate science, as set forth in the 2008 Intergovernmental Panel on
Climate Change (IPCC) reports and confirmed by subsequent findings,
demonstrates that we face serious risks of far-reaching climate damage
unless greenhouse gas emissions growth is immediately sharply reduced.
The reductions must steadily continue with the objective of stabilizing at-
mospheric GHG concentrations in the 450 ppmv CO,-equivalent (CO,e)
range and thereby limiting warming to around 2°C over pre-industrial
levels. (Oppenheimer, chap. 2.)

Financing Needs and Mitigation Opportunities

Even if developed country emissions are sharply curtailed, these cli-
mate targets cannot be met without very large reductions in developing
country GHG emissions relative to business-as-usual (BAU) levels. Focus-
ing on the period to 2020, a major study by Project Catalyst found that
additional investments in developing country mitigation (over and above
expected future increases in funding under existing official development
assistance (ODA) programs and the Clean Development Mechanism
(CDM)) in the order of €55-80 billion each year during the period 2010-
2020 are required. A United Nations study using a different methodology
estimated that the annual requirement by 2030 will be USD 92-96 billion.
Significant additional amounts (estimated by Project Catalyst at €10-20
billion annually) will be needed for investment in developing country ad-
aptation—a central issue for many African and Asian countries and small
island states. We do not address it systematically in this volume because
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extensive further studies and innovation are required for adequate adap-
tation-focused financial mechanisms to be put in place. Given the limits
to bilateral and multilateral ODA, which is sourced mainly in developed
countries, very large amounts of private capital must be mobilized to meet
the shortfall. Project Catalyst estimates that between €10-20 billion annu-
ally of private capital might be available. If this amount were used to fi-
nance mitigation actions through international credit offset markets at the
market price in a single global market for all credits (with one tonne in
credits for one tonne of reduction in emitted carbon-equivalents) in cov-
ered economic sectors worldwide, the reductions achieved would fall far
short of that required to meet the climate targets. The conclusion is that
carbon markets must be structured by governmental actions to leverage
the private capital available in order to achieve significantly greater emis-
sions reductions than would be produced by an open market, such as the
current market for Certified Emissions Reduction (CER) credits issued by
the CDM.

Also critical is the character of mitigation opportunities in developing
countries. Project Catalyst classifies these opportunities in three broad
categories based on the costs of emissions reduction. (Metz, chap. 3; Bet-
telheim, chap. 9.) These are

o sectors where reductions can be achieved at negative cost (i.e., miti-
gation investments will earn a positive economic return), mainly in
energy efficiency including buildings and transportation;

o sectors where reductions can be achieved at low to moderate cost,
primarily in forestry and agriculture; and

o sectors with relatively high cost reduction opportunities, primarily
in energy production.

In addition, there is a need to promote low-carbon development, includ-
ing through investment in infrastructure and imaginative urban policy.
(Mukhopadhyay, chap. 26.)

The Political Economy of Climate Policy

As the costs of achieving even relatively modest GHG reductions, and
allied concerns about international competitiveness, become politically
more salient in developed countries, and as developing countries be-
gin to confront strong demands for emissions limitations commitments,
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domestic political and policy factors increasingly dominate global climate
policies. If the economic and political stakes continue to rise in this way,
as seems highly likely, it will not be possible to sustain the UNFCCC/
Kyoto model of a single universal global climate regulatory and finance
regime, although it may remain a long-term goal and regulative ideal. Do-
mestic economic and political factors in powerful states and in the Euro-
pean Union (EU) are increasingly setting limits to (while also motivating)
inter-state agreements on climate issues. The most basic elements of global
climate finance architecture must be reasonably aligned with what is po-
litically workable within the US and the EU, accommodating also any vi-
tal points for their prosperous allies such as Australia, Canada, and Japan.
Similarly, domestic policy preferences in major emerging economies such
as China, India, and Brazil are part of the foundation for their positions
in international climate negotiations, where they can in effect exercise a
veto on many issues. The less powerful countries, both developed and
developing, also have bargaining power, because unwillingness by them
to vigorously follow domestic policies that are needed for various inter-
national climate agreements actually to work may blunt the purpose of
the agreements and unsettle the adherence to them of the more powerful
states. From the standpoint of inter-state pre-agreement bargaining and
post-agreement implementation, there is what might be called a “politi-
cal cost curve” in national (or regional) politics that deviates substantially
from the economic cost curves that dominate in climate policy analysis.
Some economically and environmentally attractive global options will not
be pursued because the domestic political costs (or internal bargaining
problems in the EU) would be too great, while some measures that are
neither economically efficient nor environmentally optimal may prevail
because they are preferred for domestic political reasons, and therefore
adopted in order to achieve agreement. In principle, a global cap-and-
trade system covering all countries with significant emissions, with allow-
ance allocations to ensure equity for developing countries, would be the
best solution for all if fully workable, but establishment of such an ar-
rangement is not likely in the near term.

For political and economic reasons, both developed and developing
countries are demanding greater flexibility in their international climate
commitments and arrangements and greater scope to manage climate
mitigation on their own terms. They are demanding latitude to take into
account their different national circumstances, views of international
commitments, domestic political factors, legal and institutional back-
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grounds, and economic costs and competitive exposures. As a result, the
global climate regime has begun to move from a top-down command ap-
proach, exemplified in the Kyoto Protocol, to a more flexible bottom-up
approach and assume a more plural, decentralized, and even fragmented
character. (Bodansky, chap. 4.) This tendency, which while controversial
has received some endorsement in the Bali roadmap and the Copenhagen
process, is likely further to intensify in the coming years.

The politics of ODA in developed countries and the demands of devel-
oping countries for much greater roles in its governance will make it ex-
traordinarily difficult to achieve a unified multilateral climate ODA mech-
anism with funding at adequate levels. Arrangements for global private-
sector climate finance will be strongly shaped by legislation in the EU,
the US, and other countries defining their markets for offset credits from
developing countries. But the major developing countries, which have
many lower-cost mitigation opportunities, also enjoy substantial market
power. The ultimate terms of trade will likely be set through partly de-
centralized negotiated arrangements with many accommodations of spe-
cial situations, not unlike what has occurred since 1947 under the General
Agreement on Tariffs and Trade (GATT) and related trade regimes. Re-
cipient developing countries will demand stronger commitments of both
public and private funding from developed countries as the price of their
participation in mitigation, and greater voice in the governance of fund-
ing mechanisms and in how funds are used. They want latitude to devise,
register, and receive credits for their nationally appropriate mitigation ac-
tions (NAMAs). The challenge for climate finance will be to accommodate
these various and often conflicting demands, which will generate a plural-
ity of financing mechanisms and market arrangements, while delivering
sufficient mitigation funding through means that achieve effective climate
protection and green development.

2. New Market-Based Carbon Finance Mechanisms

The coming years will see the emergence of a variety of new climate fi-
nance mechanisms using international emissions trading markets to at-
tract private investment in mitigation activities in developing countries.
Apart from a reformed CDM, these mechanisms will generally be estab-
lished pursuant to cap-and-trade regulatory systems in developed coun-
tries that recognize international credit offsets. Ideally, they should be
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designed to support and not retard the future adoption by major develop-
ing countries of emissions caps.

Emissions Trading Systems, Not GHG Taxes

There has been considerable debate over whether GHG emissions taxes
(including carbon taxes) or a cap-and-trade system, supplemented by off-
set credit trading, should be used as the basic regulatory tool for limit-
ing GHG emissions. Powerful policy and political considerations show
that trading systems are superior to taxes. Caps focus political attention
on environmental objectives and have the potential to ensure that they
will be met. The option of issuing allowances gratis rather than auctioning
them may be critical in gaining political support for climate regulation
without sacrificing efficiency or effectiveness. In the international context,
developing countries would never agree without compensation to impose
the same level of taxes as developed countries. This would result either in
differences in tax levels, creating serious leakage and loss of competitive-
ness in developed countries, or in the need for compensatory financing by
massive transfers of ODA from developed countries. Use of international
trading with generous allowance allocations to enlist developing countries
is politically more feasible and more efficient in achieving mitigation.!
Trading systems have already begun to dominate. The EU is operating a
cap-and-trade system with international offset credits, the US is poised to
adopt such a system, and many other developed countries will likely fol-
low suit. (Keohane, chap. 5; Batchelder, chap. 34.)

A Plurality of Market-Based Climate Finance Mechanisms

The plural character of the emerging global climate regime will require
diverse new climate finance mechanisms to accommodate the differing
circumstances and objectives of both developed and developing countries.
Because of the dominance of emissions trading systems for climate regu-
lation, the inclusion of international credit offsets in developed countries’
domestic legislation, as well as the CDM and its successor(s), the mecha-
nisms for private investment will generally involve some form of climate/
carbon markets. These markets will not, however, arise spontaneously, nor
will they operate autonomously; they must be created, structured, regu-
lated, and governed in order to meet the objectives of developed coun-
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tries, developing countries, and investors and to protect the climate. The
suite of potential climate finance mechanisms using private investment
includes the following:

A REFORMED AND EXPANDED CDM

Even harsh critics of the CDM—who complain of maladministration;
lack of environmental integrity in credits; failure to tap energy efliciency,
renewable energy, and forestry and land use mitigation opportunities;
and failure to promote long-term sustainable development—accept that
some successor version of the CDM will still be needed to provide private
climate finance for the least developed countries. Others believe that the
CDM can be reformed so that it continues to play an important, if no
longer predominant, climate financing role. The proposed reforms include
changes in its governance, strengthened administrative capacities, mecha-
nisms to promote accountability to non-state actors, steps to enhance the
environmental integrity of CDM credits, removal of barriers to program-
matic CDM projects, and removal of limitations on forestry, agricultural,
and land-use projects. (Streck, chap. 6).

SECTORAL APPROACHES

Major developing countries have refused to assume economy-wide
caps, of the type envisaged in the Kyoto Protocol model, in part because
of the risk of crimping their economic development. This refusal, coupled
with the limitations of the project-based CDM, has sparked wide interest
in sectoral agreements under which internationally tradable offset cred-
its would be awarded for limitations achieved in a given economic sector
such as electric power generation or cement manufacture. One promising
version of this approach is sectoral no-lose targets (SNLTs), under which
the host developing country receives credits if it succeeds in reducing sec-
tor emissions below the target (typically set by negotiation and expressed
either in terms of absolute emissions or emissions intensity) but assumes
no obligations and suffers no consequences if it fails to do so. Other
sector-based modalities include technology-based emissions limitations,
NAMA crediting, and cooperative ventures between developed and devel-
oping country industries including technology sharing. (Ward, chap. 7.)
Sector-specific targets reduce risks of unnecessarily limiting growth and
better address competitiveness issues, although they of course fail to deal
with emissions in sectors not covered by agreements.
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Sectoral crediting, however, poses the important and investment-deter-
ring problems that arise when one (or more) of several individual mitiga-
tion actions within the sector fails, with the result that the overall sectoral
target is not fully met. From a private investor standpoint, two solutions
are proposed. Host governments could indemnify participants with suc-
cessful projects for any credit shortfalls. Alternatively, they could devise
sector programs that specify each participant’s share of the reductions
needed to meet targets; credits would be awarded to those participants
who achieve their share of reductions even if others do not. (Kraiem,
chap. 8.)

CREDIT TRADING SYSTEMS FOR FORESTRY
AND AGRICULTURE

Project Catalyst analysis reveals abundant relatively low cost mitigation
opportunities in forestry and agriculture. Nearly half of the developing
country mitigation opportunities during the period to 2020 fall into these
categories, but most of them are not eligible for CDM credits due to CDM
restrictions on these sectors. Belated recognition of these opportunities
has generated proposals for forestry credits. Reducing emissions from de-
forestation and forest degradation (REDD), a prominent example, would
award internationally tradable credits to countries that reduce historical
deforestation rates. The US Waxman-Markey climate legislation envisages
large volumes of credits for forest sector mitigation in developing coun-
tries. However, more is needed to sustain existing forests than just re-
ducing deforestation rates, and the agriculture sector continues to be ne-
glected. In order to succeed, forestry and agriculture crediting programs
must recognize that a large portion of emissions are driven by the struggle
of the rural poor to survive. Programs must alter the economics of rural
land use, and must ensure that economic benefits from trading actually
reach the rural poor. The failures of extractive industries to respect and
confer sufficient benefits on local people, resulting in violence and bit-
ter poverty in resource-rich areas, provide warnings and lessons for for-
eign climate mitigation initiatives based on basic changes in developing
country resource uses. Such projects and policies must also promote in-
vestment in sustainable methods of intensified agricultural production as
the planet’s land area per person shrinks and demand for food increases.
Implementing forest and agriculture offset credit systems will also require
ODA and capacity building assistance to strengthen host country admin-
istrative and legal capabilities. (Bettelheim, chap. 9; Klabin, chap. 10.)
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Steps to Leverage Private Investment Funds and
Enhance Climate Benefits

In order to meet climate targets, market-based climate finance mech-
anisms must achieve robust net global emissions limitations; the Kyoto
Protocol-CDM fails to do so because reductions achieved in developing
countries are offset by higher emissions by developed country sources
using offset credits to avoid making otherwise required reductions. The
climate finance regime must also leverage the capital available; the CDM
does not because it issues credits one-to-one for reductions. The require-
ments for net reductions and leveraging might be met in a number of
different ways, although the proposals all face difficulties. (Metz, chap. 11;
Petsonk, chap. 12.)

o Credits can be discounted by awarding less than one tonne of credit
for each tonne of reductions.

o Developing countries may be required (for example, in sectoral
crediting agreements) to achieve reductions on their own before be-
ginning to earn credits.

o Different trading markets can be established for different types of
mitigation activities, grouped by their costs per unit of emissions
reduction. One market could be established for low cost energy ef-
ficiency investment, a second for higher cost forestry and agricul-
ture investment, and a third in still higher cost energy production
investments. By reducing the rents that lower cost mitigation invest-
ments would otherwise earn in a single trading market, market seg-
mentation can stretch available capital to achieve greater reductions.
A related approach is to award different levels of credits per unit of
emissions reduced, with more credits in sectors in which emissions
reduction costs tend to be higher.

o An international intermediary institution (or institutions) such as
a “Carbon Bank” would buy, through a reverse auction or negoti-
ated agreements, offsets from developed country suppliers at prices
based on their costs and sell them to developed country credit buy-
ers at global credit market prices. The bank would use its purchas-
ing power to eliminate or reduce the rents that suppliers would
otherwise earn by selling credits through an open global market,
and thereby obtain additional reductions that could be devoted to
reducing net global emissions.
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+ Environmental Defense Fund’s CLEAR (Carbon Limits + Early Ac-
tions = Rewards) proposes adoption by developing countries of a
multi-year absolute emissions limit covering either the whole econ-
omy or the major emitting sectors, establishing a Clean Investment
Budget (CIB). (Petsonk, chap. 12.) This limit would initially be set at
a level above its current emissions levels in order to accommodate
economic growth, but below BAU. The country would earn inter-
nationally tradable allowances based on the extent to which its fu-
ture emissions are below the CIB limit. Through arrangements with
international financial institutions and otherwise, the allowances
could be leveraged, for example by using them as collateral for debt
financing for NAMAs to promote higher levels of mitigation and
green development.

These mechanisms would, by one means or another, achieve leverage by
reducing the amount of economic rents that developing countries would
otherwise earn under open market systems. For that very reason, they
will be strongly opposed by developing countries, but developed countries
are increasingly likely to insist on leveraging as a condition of access to
their trading markets. If the volume of credited mitigation investments
increases substantially as a result of domestic legislation in developed
countries, developing countries may still regard this as a gain relative to
the status quo.

Linking Climate Finance Markets

The development, through a more or less decentralized process, of dif-
ferent climate finance mechanisms, different domestic cap-and-trade sys-
tems, and associated international allowance and offset markets will gen-
erate a variety of credit trading markets governed by different rules. In
order to enhance market efficiencies and thereby achieve greater climate
benefits, the different markets should be linked to facilitate cross-market
trading—this will in turn require that incompatible design features be
minimized. (Derwent, chap. 13.) The most important of these features are
the relative stringency of caps (i.e., price paths); offset credit recognition
rules (both qualitative and quantitative restrictions); the degree of long-
term regulatory certainty (including the extent of potential market inter-
vention by government); price controls (floors or ceilings); banking and
borrowing rules; and the monitoring, reporting, and verification (MRV)
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and enforcement regime. Allowance allocation, coverage, point of regula-
tion, and a host of other system features have no or minimal effect on
the ability to link different markets. Finally, successful linking cannot oc-
cur until a pedigree of maturity and demonstrated effectiveness has been
achieved in both. Private trading entities—including brokers, investors,
financial services firms, and exchanges—can achieve a measure of har-
monization through standard contract terms and private standard-setting
mechanisms, but some of the most important features will be fixed by
governments in domestic legislation. Multilateral agreements and insti-
tutions may define some key parameters, but top-down standardization
of many of these features through multilateral agreements is unlikely to
be feasible for some time, so harmonization of these aspects will depend
in significant part on regulatory coordination among governments, partly
facilitated by international institutions.

Regulation and Governance of
Climate Finance Markets

Climate finance markets are neither spontaneous nor autonomous.
While privately constituted or self-regulated markets are possible with
regard to some specific aspects, in practice many aspects of regulation
needed for climate finance markets require state action. Key features of
such markets must be established and structured pursuant to domestic
legislation and agreements among countries. They must be regulated to
ensure that the interests of the various participating and affected coun-
tries are met, and also that climate protection and green development ob-
jectives are achieved, including through capital leveraging. At the same
time, regulatory certainty on mid- to long-term targets and the imple-
menting framework is necessary in order to attract investment capital
on favorable terms. (Brinkman, chap. 14; Robins and Fulton, chap. 15.)
These competing demands present vitally important but neglected issues
of governance. The CDM governance issues that have only belatedly re-
ceived wide recognition will be posed many times over, albeit in different
institutional contexts, as new market-based climate finance mechanisms
are established. These governance issues require much greater attention
when new mechanisms are established, rather than postponing the prob-
lems until many years later, as happened with the CDM. The governance
arrangements for these institutions include Global Administrative Law
procedures for transparency, participation, reason-giving, and review in
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order to promote accountability and responsiveness to the various con-
stituencies, including investors and environmental and social NGOs, with
an interest in their decisions.?

Beyond Markets

Markets alone will not spur realization of all or anywhere near all of
the relevant available developing country mitigation opportunities. In
some cases, prescriptive regulation or direct government investment will
be required. Moreover, even where market-based incentives can operate
in ways that facilitate environmental protection and green development,
they often need to be complemented and supported by other measures.
For example, Project Catalyst analysis points to positive economic returns
on investments in energy efliciency, but the fact that many of these theo-
retically profitable investments are nonetheless not being made indicates
the presence of powerful institutional, informational, principal-agent, and
other barriers that markets by themselves cannot overcome. Overcoming
these barriers in order to enable markets to function will require host gov-
ernments to take regulatory, informational, capacity-building, and other
measures that will in turn depend on ODA and other support from devel-
oped country governments and multinational bodies. In other cases, the
returns provided by market-based climate finance mechanisms will not
be sufficient to support needed mitigation investments. These situations
may require government guarantees, up-front financial support, or mar-
ket support measures such as feed-in tariffs for renewable energy. (Brink-
man, chap. 14; Robins and Fulton, chap. 15.) A final example is the need
for long-term investment plans and policy structures to achieve low-car-
bon development in areas such as transportation infrastructure and urban
development. (Mukhopadhyay, chap. 26.) Markets may not be capable of
delivering and coordinating the required investments on the scales re-
quired. Host governments, backed by ODA and international financial
institutions, will have to take a lead role, with private capital (including
that leveraged from international trading mechanisms) playing a support-
ing role. The need for these various non-market elements underlines that
developing and developed country governments and international finan-
cial institutions must play a major role in the design and governance of a
climate finance mechanism using private capital.
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3. Bringing Developing and Developed Countries
Together in an Effective and Equitable
Climate Finance System

While there is much variation, overall there is a deep lack of trust be-
tween developing and developed countries on climate change issues, and
particularly on climate finance. This is due in part to a sorry history with
regard to the negotiation and implementation of global commitments on
development, climate, and institutional reform. Developing countries also
see basic illegitimacy in demands that they sharply limit their GHG emis-
sions without compensation for the role of already-rich countries in pro-
ducing the historical stock of emissions that is causing warming today and
for the future. Distrust by developing countries is intensified by the pau-
city of financial transfers made under the UNFCCC system, and by their
dissatisfaction with the governance of several of the key climate finance
institutions and arrangements. The legacy of distrust has helped make un-
likely, at least for now, the possibility of a grand bargain on an encom-
passing global cap-and-trade system with equitable allowance allocations
for developing countries. Instead, trust will have to be built step-by-step
through cooperation on various means to fund initiatives in developing
countries that simultaneously achieve mitigation and development goals,
consistent with local circumstances and priorities.

With 1.4 billion people living in extreme poverty, poverty reduction
must be a priority, all the more so as desperately poor people either are
hardly emissions producers at all or have little choice about their actions
(e.g., in burning forest wood for cooking and heat). In many cases they are
vulnerable to serious adverse consequences both from climate change and
from efforts to combat climate change by pressing emissions limitations
on developing countries. Such limitations threaten the ability of develop-
ing countries to increase their energy supply in order to bring electricity
to 1.6 billion people living without it, and more generally to bring modern
energy sources to 2.5 billion people lacking access to them. (Ghosh and
Woods, chap. 16.)

International Public Funding: Needs and Mechanisms

In order to engage and assist developing countries in limiting their
GHG emissions without compromising economic development and pov-
erty reduction, very large flows of funds to developing countries are re-
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quired. Generating these flows while ensuring that they can and do re-
duce greenhouse gas emissions and promote socially and environmentally
desirable development under arrangements of trust and confidence is the
core of the global climate finance problem. Existing flows are grossly inad-
equate to the task. While there is much uncertainty, the scale of what may
be demanded is suggested by the above-noted estimates of Project Cata-
lyst that €55-80 billion annually of extra funding beyond that expected to
be provided through expansion of existing programs is needed during the
period 2010-2020, and of the UNFCCC that USD 92-96 billion extra will
be needed annually by 2030.

Adaptation—the priority for many developing countries—is also vastly
underfunded. Project Catalyst estimates that €10-20 billion per year will
be required for adaptation, and the UNFCCC puts this estimate at USD
28-67 billion by 2030. Both estimates dwarf the current transfers for ad-
aptation of perhaps USD 1 billion per year, including transfers under the
UNFCCC. The CDM sets aside only 2% of investments to assist with ad-
aptation costs through the Adaptation Fund. Significant further adapta-
tion funding is envisaged in the Waxman-Markey US Emissions Trading
System (ETS) bill, which makes 5% of the revenues received by the US
government from auctioning permits potentially available for adaptation
and technology transfer in developing countries. This apart, current pro-
posals offer little prospect of attracting the massive funding and invest-
ment needed for adaptation, as this is difficult to integrate into the cur-
rent or incipient global carbon finance systems. (Ghosh and Woods, chap.
16; Gomez-Echeverri, chap. 17.)

Some of the needed additional funds will necessarily be transfers from
governments of wealthy countries to developing countries (ODA). Bilat-
eral climate-oriented ODA has a strong programmatic and public-political
dimension in initiatives such as Japan’s USD 10 billion Cool Earth Part-
nership, Norway’s Climate and Forest Initiative, Germany’s International
Climate Initiative, the European Union’s Global Climate Change Alliance,
and Australias International Forest Carbon Initiative. Set-asides from
ETS permit auction revenues, including the US ETS under the Waxman-
Markey scheme and an expanded EU ETS post-2012, may generate much
increased funding. However, past experience in this and other fields of
bilateral ODA raise questions of whether the projected rates of disburse-
ment will in fact be achieved, and whether such funds provide stable and
sustained backing for ongoing projects and policies in developing coun-
tries over the longer term.
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Potentially more important than direct bilateral ODA is the provision
of funding through multilateral institutions, much of which is multilat-
erally routed ODA. The only financial resources under the authority of
the UNFCCC Conference of the Parties (COP) are those managed by the
Global Environmental Facility (GEF), the sole operating entity for the fi-
nancial mechanism established by the Convention. Major issues arise as
to maintaining the present mechanism, the role of the GEF going for-
ward, and whether all compliance-linked funding should in the future be
under the auspices of a single operating entity system. It has been strongly
argued that an Executive Board should act as the new operating entity
under the authority of the UNFCCC COP, and that a reformed financial
mechanism should incorporate the principle of subsidiarity, so that de-
cisions about where to apply the funding—for example, to underwrite
NAMAs—are left (within broad parameters) to each country. (Gomez-
Echeverri, chap. 17.) Under this vision, the governance structure would
include national entities and implementation hubs that are linked to
the UNFCCC system, the MRV system, and the system of compliance.
(Gomez-Echeverri, chap. 17.)

The GEF allocates some USD 250 million per year for climate-related
energy and transportation projects. Some multilateral funds outside the
UNFCCC system are larger, particularly the World Bank’s Climate In-
vestment Funds, which exceed USD 6 billion divided between the Clean
Technology Fund and the Strategic Climate Fund. The World Bank’s Car-
bon Investment Unit is also active, purchasing credits on behalf of other
entities. The modest scale of the World Bank’s Forest Carbon Partnership
Facility, at some USD 165 million, and the UN REDD funds of USD 35
million, reflect the slowness of the integration of forest issues into carbon
finance structures, although the Waxman-Markey scheme and modifica-
tions envisaged to the CDM and the EU ETS may accelerate this. In to-
tal, these multilateral funds, even taking into account projected bilateral
ODA, are nowhere near large enough for what is needed. Their objectives
and policies were often formulated with very limited developing coun-
try participation. Moreover, each fund typically has separate procedural
rules and its own governance structure. Many have insufficient transpar-
ency and accountability. Because of the operational complexity of many
of the funds, dedicated experts are required at the national level in or-
der to access and benefit from them, sapping the already weak national
monitoring and reporting capacities of many developing countries, and
imposing high transaction costs. In many cases they fund projects rather
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than programs or sector plans of action, limiting their ability to respond
to developing country priorities in overall development strategy.

Governance of International Public Funding

Housing these funds within the World Bank or conceivably the Inter-
national Monetary Fund (IMF) is the general preference of developed
countries seeking assurances about strong management and prevention of
misappropriation. Developing countries, however, lack effective votes and
voice in these institutions (even with reform of the IMF), and resent the
dominance of the industrialized countries and the effective veto power
of the US. The GEF attracts similar objections, leading many developing
countries to prefer it to be simply an operational entity, not a financial
mechanism. The Adaptation Fund has more appeal for developing coun-
tries as a model for climate finance governance, with a Board compris-
ing 16 members and 16 alternates representing the five United Nations
regional groups (2 from each), the small island developing states (1), the
least developed countries (1), Annex I Parties (2), and non-Annex I Par-
ties (2). (Ghosh and Woods, chap 16.)

The credibility of the climate public finance regimes will be enhanced if
the principal inter-governmental financing mechanisms are actually able
to monitor and evaluate the effectiveness of financial flows, combining
self-reporting by member states with institutional reporting of the origin
and destination of financial flows. A review capacity—to assess the timeli-
ness, adequacy, and impact of financial transfers—would buttress the sys-
tem. Developing countries are also pushing for binding multilateral finan-
cial commitments from developed countries as an essential part of any
global deals that would include some form of limitations commitments by
major developing countries. They have proposed international agreement
on means of raising additional public funds for mitigation investment in
developing countries, including dedication of revenues from auctioning
allowances in developed countries’ domestic trading systems, taxes on in-
ternational emissions trading, and international levies on bunker and avi-
ation fuels. A much less ambitious approach would be to include funding
initiatives by developed countries in the framework proposed by Korea
for registering national climate undertakings, including NAMAs by devel-
oping countries.
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Financing Bottom-Up Approaches to Climate Mitigation in
Developing Countries

Whereas developing countries tend to favor strong participatory inter-
state governance of financial mechanisms, with regard to emissions con-
trols for developing countries they generally favor bottom-up approaches,
such as NAMAs, over top-down approaches, such as explicitly binding
targets or systems with implicit future targets. In addition to political and
equity arguments (made also by some developed countries) for greater
autonomy, more specific environmental and developmental arguments
are advanced for flexibility and bottom-up approaches to promote mitiga-
tion actions adapted to the circumstances (including institutional circum-
stances) and priorities of individual developing countries. It is argued,
first, that strengthening domestic institutions in developing countries
remains essential to successful low-carbon development. (Dubash, chap.
18.) Where national institutions are dysfunctional or severely distorted by
capture, top-down measures such as emissions trading systems with caps
or targets—designed to change relative prices, signal economic opportu-
nity, and stimulate actors to capture efficiency—are in practice blunted
and even produce distorting effects. Second, trying to generate targets for
developing countries currently risks perverse results. Classifying any sec-
toral reforms by reference to standard cost-curve metrics and methodolo-
gies, such as negative cost, co-benefits actions, and positive cost, involves
drawn-out negotiations and may be counterproductive. Such classifica-
tions give countries incentives to demonstrate that their possible actions
carry high positive costs, which means they need to avoid undertaking
these actions unless they receive climate financing. Thus, sectoral ap-
proaches can risk discouraging early action while rewarding stonewalling
and late action. (Dubash, chap. 18.) Moreover, any approach to calculation
of credits that requires construction of a counterfactual baseline (such
as a business as usual (BAU) baseline) against which to judge progress,
risks gaming and high transaction costs. Thus, in the short run, when
early action is at a premium, a bottom-up approach to climate mitigation
may well deliver more and earlier mitigation than top-down approaches.
(Dubash, chap. 18.)

The bottom-up approach depends on there being both the incentives
and the capability for developing countries to take significant national
measures on their initiative. The Korean proposal for registration and
crediting of NAMAs seeks to provide the incentives. The very concept of
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NAMAs, and then the formal possibility of registering them, provides a
form of international and local recognition that has helped catalyze some
national action. Much greater impetus comes, however, from the possibil-
ity that NAMAs that produce emissions limitations as confirmed by MRV
might receive financial support from the global climate finance regime. Fi-
nancing for NAMAs may be unilateral (provided by the developing coun-
try itself, typically where there are also economic or other non-climate
reasons to take the action), provided by grants or investment by foreign
states or multilateral institutions (supported NAMAs), or through recog-
nition with carbon offset credits (credited NAMAs). (Chung, chap. 19.)
This proposal does not, however, solve the capability problems: the need
for developing countries to have the capability to identify and implement
promising NAMAs; define their emissions baselines and trends and the
projected effect of a new policy or measure; facilitate the necessary meas-
urement, reporting, and verification of the reductions; and manage any
financial inflows in a responsible and accountable fashion. Some, such as
Mexico, have actively built up capability and generated GHG inventories
and baselines to support a substantial catalogue of prospective NAMAs.
Brazil has also taken substantial steps, particularly with regard to forests
and its Amazon Fund, but also in some industrial and energy sectors.
But many developing countries do not have this ability or the financial,
institutional, and personnel resources to build it very quickly. Capacity
also depends on technology transfer in many instances. In all of these re-
spects, effective bottom-up approaches to climate mitigation have much
in common with long-standing problems in development and develop-
ment assistance. Because capacity building is not itself a NAMA under
any ordinary definition, ancillary arrangements for capacity building and
technology transfer are essential.

Conditionality in Climate Funding

Aid donors and concessional funders of low-carbon green develop-
ment or of mitigation measures unsurprisingly want to set conditions on
the use of their funds, and to ensure close supervision. This raises ma-
jor problems about fairness of conditions and of their construction and
supervision, particularly what might be called the good governance of
conditionality.

Applying some conditions to developing country performance is inevi-
table, and may indeed be helpful in overcoming opportunistic tendencies
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of some leaders and officials to divert funds for private or political ends.
However, many unilateral conditions are viewed antagonistically by devel-
oping countries. In the GEF, conditionalities are set and enforced in what
is perceived as a one-sided fashion through the “contributor prerogative”
It is argued instead that developed countries should work in partnership
with developing countries to use their investments to build institutional
and policy conditions in recipient countries for more sustainable climate-
related polices to take root. (Werksman, chap. 20.) Such a reciprocal deal
could encompass direct access to funding with relaxed conditions for de-
veloping countries whose national institutions can demonstrate that they
meet fiduciary standards through sound national systems for measur-
ing, reporting, and verifying (MRV) funded actions. Such quality assur-
ance and accountability mechanisms would be an integral part of a new
deal on international funding for the bottom-up approach. (Werksman,
chap. 20.) Indonesias proposal that incoming funds go into its Climate
Change Trust Fund for onward distribution may prove a test case for such
arrangements.

Conditions are also set by private funders, such as the group of com-
mercial financial institutions adhering to the Equator Principles, which
itself integrates closely with the inter-governmental but private-sector-
oriented International Finance Corporation (IFC), so that Equator banks
are expected in their project lending to insist on IFC Performance Stan-
dards, even where the IFC is not a funder for the project. These and
other conditions set by private financing sources increasingly incorporate
climate-related requirements. But the reasons for doing so are complex,
and it cannot be presumed that these conditions are cost-effective, reflect
the best interests or priorities of developing countries, or are necessarily
adhered to. This phenomenon of private or hybrid public-private condi-
tionality plays an ever more visible part in climate finance, but its effects
and actual significance have not yet been sufficiently evaluated. (Davis
and Dadush, chap. 21.)

The politics and psychology of donating money, particularly public
money, often generate strong donor-set incentives and conditions in the
belief that they will lead the recipient to adopt and achieve the donors’
objectives. In practice, however, such structured incentives or conditional-
ity may often reflect other donor predilections, and they may well impede
realization of the stated objectives. (Woods, chap. 22.) On the recipients’
side, local ownership (including local willingness to provide resources for
the project), local management and implementation, and local control of
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redesign and adaptation of the project as these become needed make a
huge difference to success. On the funders’ side, rich countries that are
potentially willing to accept tough binding emissions commitments are
much less willing to accept binding financial commitments. This raises
uncertainties that may increase the risk for developing countries in mak-
ing long-term commitments, having had much experience in the past with
projects undertaken with careful adherence to a bevy of conditions, and
which the donor then decides not to continue funding. (Woods, chap. 22.)
Assuring financing from private markets raises other difficult complica-
tions of stability.

4. National Policies and the Global
Climate Finance Regime

As well as being politically inescapable, there are many other reasons to
build an international climate regime in ways that accommodate some
existing and future national policy choices. Pluralism can have global
policy benefits in encouraging experimentation, learning, and improve-
ment. Allowing different national approaches may enable agreement on
more demanding levels of climate mitigation and assistance. More scope
is left for national political processes, including democratic processes
where these function well, in making future choices. Significant deference
to developing countries is demanded by them, as an acknowledgment of
their sovereignty coupled with acknowledgment of their limited role in
historical carbon build-up from anthropogenic emissions. These concerns
can lead many developing countries strongly to resist simply accepting
what appear to be instructions on climate policy from developed coun-
tries, even if the proposed policies may be entirely well-intended and ac-
companied by full and adequate financial support. Yet, the multiplicity
of national policy approaches that the bottom-up ethos celebrates faces
the hazard of being a cacophony that neither produces much climate
change mitigation or forest and environmental protection nor generates
cost-effective and socially beneficial development for people who need
it. Some significant overarching regulation, supervision, and coordination
are therefore essential. In this light, part 4 of the book focuses on some
key national (and EU) policies and the interactions both among these
different national measures and with an emerging international climate
finance regime.
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Developed Country Climate Legislation and
Global Carbon Markets

As discussed above, flows of (usually private) funds made possible be-
cause investors receive carbon offset credits—which have value due to
their tradability in the carbon markets of the developed countries—have
considerable importance for mitigation in developing countries. Both the
European ETS and the Waxman-Markey legislative scheme in the US
limit the percentage of emissions permits derived from foreign offsets,
and both seek to promote some offsets in their own territories. They also
limit the kinds of foreign projects that can generate offset credits usable
in their markets: thus, the EU excluded forest projects from the ETS, the
Waxman-Markey scheme envisages excluding many projects not meeting
specific US standards, and the New Zealand scheme excludes credits re-
lating to nuclear power projects.

The Waxman-Markey scheme in the US is designed to be open to some
potential integration with, but also to strongly influence, other national
and international emissions abatement and carbon finance schemes. Up
to USD 1 billion per year in credits from approved foreign and interna-
tional cap-and-trade systems will be accepted in the US, although after
a phase-in period this will be at a 20% discount. However, the foreign or
international schemes will be required to meet stringent substantive and
procedural standards, to be applied by US government agencies (prin-
cipally the Environmental Protection Agency), an arrangement likely to
require application of Global Administrative Law principles and proce-
dures to ensure adequate consideration of the interests of other countries,
other investors, and other global constituencies. This legislation also seeks
to move toward sectoral crediting for certain countries and sectors over
time, and will render individual projects ineligible for crediting where it
would be covered sectorally. (Keohane, chap. 23.)

The EU ETS has been the main source of demand for CDM credits.
Steps by the EU to toughen up on recognition of these credits is likely
to force some reform of the CDM, which may raise some problems of
unilateralism even as reforms are much needed. At the same time, efforts
to bolster the carbon price and stability in the EU ETS market, through
laying out a predictable total cap beyond 2020 and other measures such
as making it an EU-wide market with auctions rather than continuing
with highly variable national measures, will give support to the CDM
and other offset credit systems. The EU is also taking steps to foster an
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eventual global ETS market, based on the expected national cap-and-
trade schemes in the US, New Zealand, Australia, and elsewhere. (Chap-
man, chap. 24.)

Developing Countries’ Initiatives and
Policy Innovations

China does not (and likely for a long time will not) accept an econ-
omy-wide emissions cap. However, it is taking an increasingly significant
raft of voluntary measures (often driven by economic modernization
and energy security goals) which may substantially reduce emissions be-
low BAU, while also advancing some development objectives including
rural electrification using some renewable sources. The government has
required increased energy efficiency in building designs and pursued re-
ductions in emissions intensity especially in the power sector. This and
other policies have driven up the demand for ultra-supercritical power
stations, wind power equipment, and other technologies that due to large-
scale production have dropped in price, helping to establish their Chi-
nese manufacturers as leaders in these global markets. The possibility of
registering these actions as NAMAs, and conceivably receiving credits far
beyond those generated by the current range of CDM projects in China,
may bring China further into the climate finance regime. (Yu, chap. 25.)

Within the complex mix of national, inter-governmental, and global
policymaking structures, good climate policy innovation must be actively
fostered and receive quick recognition and financing. Much of this inno-
vation must occur in sub-national political units, such as cities. While US
cities typically use much more energy per capita than European or other
cities, the variance among US cities is very large, and comparable vari-
ance is beginning to appear amongst Chinese cities. Some of this can be
redressed through building standards and other transposable initiatives,
but much relates to complex combinations of historical development and
current policies concerning the role of public transport, tax and other in-
centives to live densely or diffusely and close or far from work, as well as
some cultural conditioning. (Mukhopadhyay, chap. 26.) Reform of urban
policy might have major emissions-reducing effects: perhaps one-third of
emissions mitigation in India by 2050 could be through lower-carbon cit-
ies. But it is not readily incentivized or funded through private invest-
ments driven by crediting for the major foreign offset markets. Urban
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policy is so complex that it must be tailored to innumerable local speci-
ficities and political structures—making metrics, replication, and rapid
diffusion difficult—and it must necessarily be pursued largely though
bottom-up processes.

All of this calls for further reflection on what drives national policy
formation on climate issues. The US and EU political processes have re-
ceived intense study, so the factors influencing the approaches emerging
there are broadly understood even if not robustly predictable in their out-
comes; but much less is generally known about Chinese policymaking
processes. An interesting experiment potentially related to future policy
formation is the Masdar initiative to create a moderate-sized carbon-
neutral city with innovative technology in Abu Dhabi, which if it succeeds
could conceivably be an incubus for rethinking national and international
approaches to climate change in several oil-exporting states with high per
capita emissions and incomes. (Nader, chap. 27.)

Understanding the Evolution of National and
Global Climate Policies

In none of these cases is the national government (or the EU) forming
policy in an entirely autochthonous fashion, even if the national processes
can seem quite insular. Each takes some account of policies elsewhere, of
positions in international institutions, and of some broad global forces
and trends. In this respect, a model of a two-level game, in which na-
tional officials and interest groups act in national politics and in inter-
governmental politics, is insufficient. Some elements of both national
and inter-state policy formation on climate issues extend beyond simply
interest-driven bargaining. In some part, the politics is global, at least in
the modest sense of being not simply national or inter-governmental, as
the work of the IPCC or of major transnational climate lobby groups illus-
trates. National policies are also shaped by processes of mimesis or diffu-
sion. A few basic models of cap-and-trade credit offset carbon market de-
sign and regulation may emerge, as existing national schemes are studied
by the next adopters. Best practices may also develop, on matters ranging
from treatment by national electricity regulators of renewable supplies to
the grid (e.g., through feed-in tariffs) to certification and verification of
emissions reductions. Such standardization may potentially facilitate both
financial flows and regulatory design.
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Autonomy in national or regional climate policies may indeed be an
objective of some who wish to maintain the possibility of national control
(or patronage and rent-seeking), but it comes at a high cost in unreal-
ized efficiency gains. A proliferation of regulatory arrangements invites
arbitrage and opportunism that may eventually lead to the ironing out of
incongruities, but at considerable fiscal and environmental cost. Regula-
tory competition likewise can have benefits, but also major costs. Regu-
latory cooperation, mutual recognition arrangements, and real coordina-
tion between national regulators and funders with different objectives and
constituencies may become effective only very slowly. Some structures
of transnational and international regulation will almost inevitably be
demanded, but will come into tension with the values of bottom-up ap-
proaches. Such tension is already manifest in questions concerning the
application of global trade law to climate issues, and may develop in the
future on some taxation issues affecting climate finance.

5. Trade Law and Climate Policies

Climate finance and regulation and international trade law will increas-
ingly intersect. As international and, more pertinently, national climate
change regulations affect and potentially distort trade between states—
not only between states that adopt GHG emissions regulation and those
that do not, but also between states that adopt differing levels and forms
of regulation—international trade law will be implicated. (Marceau, chap.
28.) Potential or actual World Trade Organization (WTO) challenges to
domestic climate measures (and similar challenges under regional trade
agreements) might chill or retard the implementation of domestic climate
regulation. But trade law may also have a positive influence on the de-
sign of measures to combat competitive and leakage concerns, as well as
prevent protectionism in the guise of environmental measures. Climate
measures will also test the limits and analytical precision of the environ-
ment-related exceptions under Art. XX of the General Agreement on Tar-
iffs and Trade (GATT) and similar exceptions in other WTO agreements.
Because the issues likely to arise are complex and novel, the impact of
the multitude of trade rules on climate finance and mitigation are difficult
to anticipate and address. However, WTO officials, at least, are optimistic
that the WTO agreements can accommodate properly designed domestic
climate regulatory measures.
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Trading Climate Assets

While the trading of Assigned Amount Units (AAUs) between Annex I
states is regulated by the UNFCCC and Kyoto Protocol, trading across
borders and systems of allowances issued under domestic cap-and-trade
systems and other assets created pursuant to climate regulatory law,
such as renewable energy certificates (RECs), is not explicitly addressed
in WTO agreements or any other current international agreement. It is
likely that the WTO would have some jurisdiction over this trading and
government measures to regulate or support the market, but it is not clear
whether allowances will be treated as financial instruments or other types
of services under the General Agreement on Trade in Services (GATS), or
potentially as goods under GATT. Similar uncertainties arise in relation to
offset credits produced through the CDM and joint implementation under
the Kyoto Protocol and under the trading systems created pursuant to do-
mestic cap-and-trade systems in the EU, US, and other developed coun-
tries. Because of the nature of the transactions involved, which might be
seen as investments with government involvement, the provisions of the
Agreement on Trade-Related Investment Measures (TRIMS), the Govern-
ment Procurement Agreement, or the Technical Barriers to Trade (TBT)
Agreement might apply as well as GATS and GATT. (Marceau, chap. 28;
Howse and Eliason, chap. 29.)

Border Measures to Address Leakage and
Competitiveness Issues

There is strong political concern that climate regulation will impair the
competitiveness of firms and sectors in regulated economies relative to
those in states with less stringent or no regulation. Because investment
and business activity will tend to flow to jurisdictions with lower produc-
tion costs, difference in domestic climate regulations will, absent coun-
tervailing international or domestic rules, result in leakage of production
emissions to jurisdictions with weaker or no regulation. The result is not
simply a loss in economic competitiveness in regulating jurisdictions
(which threatens domestic political support for climate regulation), but
a loss of environmental effectiveness, as the emitting activities are shifted
around rather than reduced. Moreover, leakage spurs carbon-intensive
development in jurisdictions with weak or no regulation, making it more
difficult for them to reverse course in the future. International agreement
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on common climate regulatory policies is one solution. In its absence,
states may well adopt domestic rules requiring imported products be ac-
companied by emissions certificates like those required of domestic pro-
ducers under domestic cap-and-trade laws, or be subject to some form of
economically equivalent border carbon credit adjustment. (Khrebtukova,
chap. 31.) The effect is to impose an economic charge reflecting climate
externalities on all goods, whether domestic or imported, consumed in
the regulating jurisdiction. States, including developing countries, which
regard climate externalities as less costly and oppose strong regulations,
will of course oppose carbon levies on their exports. Although the issues
of trade regulatory law are again complex and novel, border carbon meas-
ures may well be consistent with WTO rules if applied in an evenhanded
way without discrimination against imported goods. Adoption of such
measures by some states will spur their adoption by others, creating a
bottom-up pattern of international regulation that may eventually provide
a foundation for international agreement on common climate regulatory
norms.

Free Allocation of Climate Assets and Direct and
Regulatory Climate Subsidies

Another step that regulating states may take to protect their industries’
competitiveness is to issue emissions allowances for free rather than auc-
tioning them. In most of the current and proposed developed country
cap-and-trade systems, all or most of the allowances are distributed gratis
at least for the short- and mid-term. (Keohane, chap. 23; Chapman, chap.
24.) The WTO Subsidies and Countervailing Measures (SCM) Agreement
contains specific rules concerning subsidies and limits to them where
they may cause adverse effects on trade. Under one interpretation of free
allowance allocations to domestic producers—as a transfer of a valu-
able asset from the government to private entities without compensation
—they and tax breaks with similar effects might represent actionable or
countervailable subsidies under WTO law. An analogous logic might con-
ceivably conclude that states that do not regulate their carbon emissions
when a majority of states do so are granting their industries an unlaw-
ful subsidy under the SCM. (Howse and Eliason, chap. 30.) Direct subsi-
dies—whether for production or export—for climate-friendly technolo-
gies, including tax breaks and other forms of direct government financial
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support for wind, solar, and biofuels, as well as regulatory measures such
as feed-in tariffs and renewable energy portfolio and credit standards, also
pose issues under the SCM Agreement; in the case of biofuels, the Agree-
ment on Agriculture is also relevant.

Carbon Footprint and Other Standards Created by
Non-state and Hybrid State-Private Actors

The proliferation of initiatives for carbon footprint labeling schemes
currently being developed by business and non-profit organizations alone
and also in conjunction with states could adversely affect developing
country exports and pose international regulatory and governance con-
cerns. Mandatory carbon labeling standards adopted by states, as Japan
contemplates, would be subject to potential challenge for failure to con-
form to the TBT Agreement’s Code of Good Practice for standard set-
ting. It remains an open question whether these requirements apply to
privately run labeling schemes that have some form of state sponsorship
or involvement.. (Mayson, chap. 33.) Alternatively, states may adopt as
mandatory private carbon labeling standards and invoke them as “rele-
vant international standards” which, under the TBT, create a “safe harbor”
presumption of legality when the state rules are challenged. It is unclear
whether and under what circumstances private voluntary standards might
enjoy such a presumption, including where there are competing private
standards. The legal validity of carbon footprint labeling standards can
be strengthened if the initiatives are based on widely accepted scientific
and standard-setting principles, adopted with adequate transparency and
broad-based participation, and accompanied by technical assistance to
developing countries and small producers to support compliance.

Developing Country Concerns with
Climate-Related Trade Measures

Developing countries are concerned by developed country motiva-
tions in climate policy generally, and especially so as regards the move to
link trade measures with climate. (Ghosh, chap. 32.) One concern is that
climate-related trade measures such as border carbon adjustments will
be used for protectionism and eco-imperialism camouflaged as environ-
mental protection. Developing countries are also concerned that current
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steps to lower barriers against trade in environmental goods and services
(under negotiation in the Doha round) could be implemented in a lop-
sided way that disadvantages developing countries. A further concern is
that stringent intellectual property rights may inhibit needed technology
transfer. To prevent unjustified trade distortions and potential inequi-
ties, it is argued that better reporting by states of relevant domestic trade
measures is needed, along with greater capacity in the WTO and in devel-
oping countries to monitor domestic trade measures, and greater trans-
parency in climate-related domestic initiatives that impact trade. (Ghosh,
chap. 32.)

6. Taxation Issues in Climate Finance

The tax treatment of emissions trading systems (which as discussed above
are the dominant instrument for achieving mitigation) and the new types
of assets (emissions allowances and offset credits, collectively “permits”)
that they create is an important subject just beginning to achieve recog-
nition. Tax issues are important because the efficiency and effectiveness
of trading systems in achieving climate protection goals can be seriously
compromised by inappropriate domestic tax policies and by international
differences in tax treatment.

Emissions trading markets produce cost savings and enhance environ-
mental benefits relative to traditional prescriptive regulation because they
allocate emissions limitations among sources in the most cost-effective
pattern, and thereby achieve aggregate limitations at lowest cost. Trad-
ing systems achieve this efficient result because sources seeking to mini-
mize their overall costs of dealing with emissions will invest in emissions
abatement to the point where marginal abatement costs equal the cost of
acquiring or continuing to hold permits, which is the same as the market
price of permits. Since, in a given trading system, the market price of per-
mits is the same for all sources, their marginal abatement costs will also
be the same, producing an efficient abatement allocation. (This explains
why it is desirable to link different trading systems so that sources cov-
ered by different systems all face the same permit price.)

The tax treatment of abatement costs and of permits can impair reg-
ulatory efficiency by disrupting the equilibration of marginal abatement
costs and permit costs. For example, a country may grant tax subsidies
to certain politically favored emission abatement technologies, such as
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ethanol or wind power, thereby reducing their after-tax costs. As a result,
more investment will flow to such technologies and less to other abate-
ment methods that, pre-tax, have lowers costs, undermining the efficiency
of the trading system and driving up the overall costs to society of lim-
iting emissions. Similar distortions and inefficiencies can occur in the
international allocation of abatement investments if different countries
adopt different tax rates for abatement or for permits. The resulting inef-
ficiencies may not only create very large amounts of economic waste, but
also undermine political support for strong climate mitigation regulation
by driving up abatement costs. Analysis of these tax issues leads to the
following conclusions (Batchelder, chap. 34; Kane, chap. 35; Margalioth,
chap. 36):

If an emissions trading system is adopted, tax and other subsidies for
particular abatement methods or for energy use should be, to the maxi-
mum extent feasible, eliminated unless justified by non-climate externali-
ties, because they threaten to create market distortions, regulatory inef-
ficiencies, and economic waste.

Distortions and regulatory inefficiencies caused by differences in the tax
treatment of abatement and permit costs can arise either within a given
jurisdiction or across jurisdictions. The major source of problems will be
the persistence (contrary to the immediately above policy recommenda-
tion) of tax and other subsidies for particular abatement methods, such
as renewable energy. Two different strategies can be used to eliminate or
reduce the resulting distortions. First, tax all permit costs the same across
all jurisdictions, and also tax all abatement costs the same across jurisdic-
tions; if this is achieved, it is not necessary also to equalize the treatment
of abatement and permit costs within any jurisdiction. Second, tax all per-
mits and abatement costs the same (at the margin) in each jurisdiction; if
this is achieved, it is not necessary also to equalize tax rates and other tax
rules among jurisdictions. As a practical matter, it is much less difficult to
implement the second strategy than the first. This strategy is compatible
with tax and other subsidy programs for certain specific abatement meth-
ods if they are properly designed. International agreement by major states
on adopting this strategy should be pursued through multilateral climate
negotiations rather than bilateral tax treaties.

Distortions and inefliciencies can also be independently caused by the
various aspects of the tax treatment of permits that create a lock-in effect
that leads firms to hold permits longer than they otherwise would in or-
der to defer taxes on the increased value of the permits. As a result, permit
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values will rise because of tax considerations, distorting the tradeoft be-
tween abatement and holding permits. Partial solutions include auction-
ing permits or taxing the value of gratis permits when issued. Tax changes
should also be adopted to address distortions caused by the interaction
between fluctuating permit prices and tax rules.

Differences in the treatment of abatement costs and of permit costs
in different jurisdictions will require tax authorities to develop transfer
pricing rules to police tax arbitrage practices by multinational businesses
operating in more than one jurisdiction that pose risks of trading market
distortions.

Finally, trading systems present important macro-level issues of effi-
ciency and equity. By imposing a cost on emissions, trading systems in-
crease the price of energy and of goods and services produced by it, which
has a net regressive effect. Auctioning permits and using the proceeds to
make direct transfers to lower-income households or providing them with
tax credits can offset or reduce this effect.

7. Conclusion: The Ways Forward on Climate Finance

The issues raised by climate science, economic analysis, and the political
economy of climate policy, fleshed out in the chapters of this book, gen-
erate rich and powerful implications for future carbon finance arrange-
ments. These include the following:

o A variety of new arrangements to generate public and private climate
finance and engage developing countries in mitigation are needed; a
single uniform design is neither feasible nor desirable. Ideally, they
should be designed to support and not retard the future adoption by
major developing countries of emissions caps.

+ A suite of revised or new market-based mechanisms must be de-
veloped to mobilize very large increases in private investment in
developing country mitigation. These include a reformed CDM and
credit offset trading systems established pursuant to domestic cap-
and-trade climate regulation by developed countries.

o These mechanisms must leverage private investment in order to
achieve net climate benefits and secure long-term low-carbon devel-
opment.
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o Carbon markets cannot be autonomous; they must be structured,
regulated with developing as well as developed country involvement
in their design and governance. Governance arrangements should
be transparent and provide for appropriate mechanisms for account-
ability to non-state actors including investors and NGOs.

o Linkages among national and regional regulatory/trading systems
through allowance trading and transfers of offset credits will play a
key role; achieving them will require coordination among govern-
ments.

o Governance arrangements and the determination of conditions on
ODA must be changed significantly to enhance developing coun-
tries’ roles, build trust, and assure climate-sustainable development.
Greater integration or coordination of international ODA mecha-
nisms is also needed.

o The new arrangements for both private investment and ODA must
be structured to match with the different types and costs of mitiga-
tion opportunities available in developing countries.

o New institutional arrangements are needed to recognize, facilitate,
and coordinate the diversity of decentralized climate initiatives
among both developing and developed countries.

o WTO trade rules need to be interpreted and applied to accommo-
date domestic climate-related regulatory measures, including border
carbon adjustments to deal with competitiveness and leakage is-
sues and mitigation technology subsidies, so long as they are non-
discriminatory and not protectionist.

o The WTO and developing countries need to develop additional ca-
pacities to monitor and respond to adoption of climate-related do-
mestic measures that impact trade in potentially distortionary or
protectionist ways.

o Changes in tax laws, including a degree of harmonization among
national tax systems, are needed in order to avoid creating market
distortions and regulatory inefficiencies in trading-based climate
regulatory systems.

NOTES

1. Richard B. Stewart and Jonathan B. Wiener, Reconstructing Climate Policy:
Beyond Kyoto (2003).
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2. The Global Administrative Law Project at New York University School of
Law undertakes and promotes academic research and policy debate on the use of
these mechanisms to improve global regulatory governance. See www.iilj.org/gal.
An overview of global administrative law is provided in Benedict Kingsbury, Nico
Krisch and Richard B. Stewart, “The Emergence of Global Administrative Law,’
68:3-4 Law and Contemporary Problems (2005), 15.
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Key Points

o Carbon Dioxide (CO,)—emitted through electricity generation,

transport, agriculture, and forestry—is responsible for four-fifths of
the warming effect of current emissions of long-lived greenhouse
gases and will persist in the atmosphere for many decades, with a
significant fraction remaining for more than a millennium. CO,
levels are already higher than any time in at least the past 850,000
years.

While the effects of climate change cannot be predicted with cer-
tainty because future emissions trajectories are not known and our
understanding of the climate system (particularly feedbacks) is lim-
ited, we are already seeing significant climatic impacts, including:
increasing mean ocean temperature and sea level; increasing ex-
tremes of heat and drought; changes in ranges of species; melting
of ice sheets, Arctic sea ice, and glaciers; and increasing severity of
some extreme climatic events.

Causes of Climate Change

The basic scientific framework of the climate change issue is well un-
derstood: greenhouse gases (GHG) emitted in the process of electricity
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generation, transport, agriculture, and forestry are accumulating in the
atmosphere, gradually altering the heat balance of the Earth and inevita-
bly changing its climate. The greatest concern arises from long-lived gases
(carbon dioxide, methane, halocarbons, and nitrous oxide) because they
persist in the atmosphere for a period ranging from decades to longer
than a millennium after release. Of these, carbon dioxide is the most im-
portant because it accounts for about four-fifths of the warming effect of
current emissions of the long-lived GHGs. Atmospheric carbon dioxide
levels are already one-third greater than in preindustrial times, and higher
than at any time in at least the past 850,000 years. Other trace constitu-
ents emitted from human activity affect the climate in important ways,
but are much less persistent. These include ozone (a key component of
smog) and soot and other particles, the latter having both warming and
cooling effects.

All this we know with certainty. It is also certain that over the past
century, the Earth has warmed by about three-fourths of a degree Cel-
sius (°C). It is very likely that the combined influence of all these gases
and particles has caused most of the observed warming of the past half-
century.

Carbon dioxide from the combustion of fossil fuels (coal, oil, and natu-
ral gas) for electricity generation, transport, and other purposes produces
almost 60% of the warming effect of the current emissions of long-lived
gases. Another 20% comes from carbon dioxide and other gases emitted
during the cutting and burning of forests for the purposes of conversion
of lands for timber production, agriculture, pastoral use, and related set-
tlement. Climate change cannot be slowed significantly, and the climate
cannot be stabilized, without large reductions in emissions from fossil fu-
els and strong measures to curb deforestation.

Consequences of Climate Change

There are two general sources of uncertainty in projecting future climate
change. First, estimates of future emissions of the greenhouse gases vary
widely, although most projections envision emissions continuing to grow
for at least the first half of this century. The second source of uncertainty
arises from our limited understanding of the climate system, particularly
the responses (called feedbacks) of the individual components of the
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Fig. 2.1. Changes in temperature, sea level, and Northern Hemi-
sphere snow cover. Observed changes in (a) global average surface
temperature, (b) global average sea level from tide gauge and satel-
lite data, and (c) Northern Hemisphere snow cover for March-
April. All differences are relative to corresponding averages for the
period 1961-1990. Smoothed curves represent decadal averaged
values, while circles show yearly values. The shaded areas are the
uncertainty intervals estimated from a comprehensive analysis of
known uncertainties (a and b) and from the time series (c). (Source:
Climate Change 2007: Synthesis Report; Contribution of Working
Groups I, 1I, and III to the Fourth Assessment Report of the Intergov-
ernmental Panel on Climate Change, Figure SPM.1, IPCC, Geneva,
Switzerland)

37



38 MICHAEL OPPENHEIMER

Earth system—including clouds, ice sheets, and ocean circulation—to the
initial greenhouse warming. The range of possibilities is enormous.

If prompt action is taken to stem emissions, it remains possible that
a modest additional global warming of not much more than 1°C would
occur. Even if limited to this level, such warming would be greater and
faster than any global climate change during the history of civilization,
and would doubtless cause disruption of ecosystems and risk of extinc-
tion of some species, as well as problems for many nations, especially de-
veloping countries in coastal or semi-arid regions. On the other hand, un-
constrained emissions would lead to a warming that could reach as high
as six degrees, which would present us with an unmitigated worldwide
disaster.

Either of these scenarios, and any in between, would be expected to
result in intensification of all of the current climate trends. Atmospheric
warming has already resulted in a mean ocean temperature increase of
nearly 0.8°C. Polar ice sheets in Greenland and Antarctica are shrinking
at their peripheries. Summer Arctic sea ice is retreating, opening naviga-
tion routes around the North Pole. The 2007 Report of the Intergovern-
mental Panel on Climate Change (IPCC) estimates that a global warm-
ing of about 3-4°C by 2100 (in the middle of the projected range) would
cause the Arctic to become largely free of summer ice, while more re-
cent estimates suggest this outcome could occur before midcentury. The
oceans are becoming more acidic as they absorb some of the carbon di-
oxide added to the atmosphere. The resulting effects are likely to trans-
late into increased difficulty for shell-forming organisms, like coral, and
substantial effects on marine ecosystems, food chains, and all those that
depend on them, including humans.

With a somewhat lesser degree of certainty, we can say that extremes
of heat and drought have increased. When precipitation does occur, there
is a tendency for it to fall with greater intensity, increasing the potential
for flooding. The IPCC indicates that a 3-4°C warming and associated
drought probably would significantly reduce agricultural productivity
in developing countries in the tropical and subtropical regions, where
malnutrition and episodic starvation are already endemic. Of particular
concern is the potential reduction of water available on the Asian sub-
continent as Himalayan glaciers shrink, with the outcome that some of
the major rivers, including the Ganga, may maintain significant flow only
seasonally. Extreme heat waves of the sort that struck Western Europe
in 2003—associated with the deaths of at least 35,000 people—would
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Fig. 2.2. Global anthropogenic GHG emissions (2004).
(Source: Climate Change 2007: Mitigation of Climate
Change; Working Group III Contribution to the Fourth
Assessment Report of the Intergovernmental Panel on Cli-
mate Change, Figure TS.1b, Cambridge University Press)

become the norm rather than a rare occurrence, and even more extreme
events are expected to occur. While human ability to adapt to such im-
pacts may improve over time, it is likely that many other species will fail
to adjust successfully. The IPCC estimates that 30% or more of all species
will become at risk of eventual extinction at a persistent warming below
3-4°C.

Perhaps the broadest threat from a geographic perspective relates to
the projected rise in sea level. IPCC’s projection, a rise of 18—-59 cm over
this century, accounts for two of the three major drivers of sea level rise:
expansion of ocean water and melting of glaciers. However, it does not
fully account for the potential contribution from ice sheets because, at the
time, there was no satisfactory way to do so. But over the past two years,
a variety of preliminary estimates of how large the contribution from
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the ice sheets of Greenland and Antarctica may become have appeared
in the literature, resulting in a possible total sea level rise of as much as
1-2 meters during this century, with a further multi-meter increase dur-
ing the remainder of the millennium. Such a sea level rise would devas-
tate wetlands; obliterate many low-lying, densely populated deltaic areas,
including much of Bangladesh; and wreak havoc along coastlines in the
developed world as well, where monumental amounts of permanent in-
frastructure would be at risk, forcing a costly (if gradual) retreat. A sea
level rise of this sort appears to have occurred in the distant past when
Earth warmed to similar levels, but at that time fixed human settlement
had not yet evolved and retreat would have been far easier.

A close examination of the full range of potential impacts indicates
that the most serious risks begin to increase markedly once warming ex-
ceeds 1-2°C above recent temperatures. Based on such findings, the EU
has adopted a long-term objective of limiting warming to no more than
2°C above recent temperatures (corresponding to about 1.2°C above pre-
industrial temperatures). This goal was endorsed by the major emitting
countries, both developed and developing, meeting in July 2009 at an un-
usual joint conference held at the annual G-8 meeting.

The opportunity to avert such a warming shrinks markedly with every
year of further delay in reducing emissions. Of particular concern is the
rapid growth in emissions from large developing countries like China, In-
dia, and Brazil. Unless developed countries are able to reduce their emis-
sions substantially over the coming decade as a first step, and unless de-
veloping countries are able to lower their emissions significantly below
business as usual expectations during the following decade, there is little
chance that such a warming would be averted.

Responses to Climate Change

With these concerns in mind, we should quickly develop and implement
policies and institutions (both internationally and domestically) to rapidly
change our carbon emissions trajectory and provide the means to cope
with the inevitability of some additional warming. These include:

1. Institutions and financing that would facilitate adaptation—already
a key issue—even in developed countries.
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2. Policies that would effectively impose a continuously increasing
price on carbon. Such policies must include a stringent cap in the
2020 timeframe, along with subsequent reductions on emissions
from all developed countries. The US, Canada, Australia, Japan, and
many European countries have yet to act to reduce their emissions.

3. A collaborative decision on the part of countries with large emis-
sions on the respective roles and responsibilities of developed and
developing countries in achieving emissions limitations, along with
adoption and implementation of a treaty that embodies these con-
cepts in specific numerical obligations, accompanied by enforcement
provisions and appropriate financing mechanisms. Rapid agreement
on reduction of deforestation is an important supplement to limita-
tions on fossil fuel emissions.

4. Funding and collaborative arrangements sufficient to provide in-
centives for research and development, and commercialization of
emerging low-carbon technologies.

These objectives offer a stark challenge requiring immediate and focused
attention by governments. An honest reading of the scientific evidence
provides no excuse for hesitation. Prompt and effective action to reduce
emissions is our only option.

FURTHER READING

Intergovernmental Panel on Climate Change, Fourth Assessment Report (2007),
Full Report available at http://www.ipcc.ch/pdf/assessment-report/ar4/syr/
ar4_syr.pdf, Summary for Policymakers available at http://www.ipcc.ch/pdf/
assessment-report/ar4/syr/ar4_syr_spm.pdf.
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Chapter 3

The Climate Financing Problem

Funds Needed for Global Climate Change
Mitigation Vastly Exceed Funds
Currently Available

Bert Metz

Senior Fellow, European Climate Foundation

Key Points

« Even assuming ambitious GHG reductions by developed countries,

large additional reductions in developing country emissions will be
required in order to limit global warming to 2°C. This pathway re-
quires global emissions to peak no later than 2015, and to fall 50%
from 1990 levels by 2050, split so that developed nations shoulder
the majority of the burden.

In developing countries, some of these reductions have negative
costs, such as energy efficiency in buildings, transport, and industry.
Many areas have moderate positive costs (agriculture and forestry),
and technology-intensive sectors (notably renewable energy) require
significant funding.

On the basis of the principle of compensation for incremental costs
by developed countries, a total of €65-100 billion annually over the
2010-2020 period is needed to finance these reductions and meet
developing countries’ adaptation needs. However, these cost figures
do not capture the significant positive externalities throughout so-
ciety from low-carbon investment such as increased employment,
heightened energy security, improved agricultural productivity, and
improved infrastructure.

Climate Finance
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Background

The latest assessment of the Intergovernmental Panel on Climate Change
(IPCC) clearly shows that climate change risks will be manageable if
global mean temperatures do not increase more than 2°C above the pre-
industrial period. This requires a global trajectory towards stabilization
of greenhouse gas (GHG) concentrations in the atmosphere of 450 ppmv
CO; equivalent (CO,e) to give us even a 40-60% chance of meeting the
2°C target. This requires global GHG emissions to start declining no later
than 2015 and fall to 50% below 1990 levels by 2050. For the period end-
ing in 2020, this translates into a global emissions reduction of 17 Gt CO,e
compared to business as usual (BAU) by 2020 (see Figure 3.1).

Existing technologies can achieve over 90% of the global emissions re-
ductions needed by 2020. Technology costs are already rapidly declining,
and new technologies will further reduce costs and increase effectiveness.
The costs of low-carbon transition are manageable. If the savings from
negative cost mitigation actions can be effectively captured through intel-
ligent regulation and incentives, the costs of more expensive investments
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Fig. 3.1. 17 Gt of reductions below the reference pathway in 2020 are required to
stay on a 450ppmv pathway. (Source: McKinsey Global GHG Abatement Cost
Curve v2.0 (2009); M. G. J. Den Elzen and M. Meinshausen, Multi-gas emission
pathways for meeting the EU 2°C climate target, 2006; IEA World Economic Out-
look 2007; Project Catalyst analysis)
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can be offset. The main question of this essay is, “what level of financing
will make achieving these reductions possible?”

Developed and Developing Country Contributions

Equity demands that developed countries need to realize substantial emis-
sion reductions by 2020 of 25-40% below 1990 on average (with differen-
tiation amongst them). We do not have the luxury of time to enter into a
global climate agreement where developed countries move first and de-
veloping countries follow on behind. Developing countries need to deliver
the rest of the reductions in order to meet the overall global emissions
freeze and decline. According to scientific analysis, developing countries’
emissions should be 15-30% below the BAU baseline by 2020. The ques-
tion is, how this can be realized in a way that is consistent with the nego-
tiation mandate that was agreed upon in Bali in December 2007 (the Bali
Action Plan), and that is fair to developing countries with their generally
low incomes and limited responsibility for current climate change?

Project Catalyst assumes that developing countries implement their
contribution in the form of a low-carbon development plan—made up
of nationally appropriate mitigation actions (NAMAs)—that steers their
economies towards a low-emission, sustainable economy over a longer
period of time through specific NAMAs. This ensures that climate change
mitigation is a development-oriented transformation of the economy that
would enable countries to avoid large negative impacts from further cli-
mate change. It would also have many benefits for energy security, health,
employment, mobility, and competitiveness.

The Funding Needed by Developing Countries

Based on this notion of low-carbon development, estimates have been
made of the incremental costs of capturing the opportunities for energy
efficiency improvement in buildings, transportation, and industry; mov-
ing to a low-carbon energy supply and reducing deforestation; improv-
ing sustainable forest management; and moving to sustainable agriculture.
Figure 3.2 shows the McKinsey cost curve for the group of developing
countries. Costs of measures are expressed in euro per tonne of CO,e
avoided, based on social rates of return (4%). These costs are the costs for
the society, not the costs for private investors.
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Fig. 3.2. Different financial support for different areas of the cost curve. Develop-
ing country abatement cost curve, 2020 (up to costs of €60/t). (Source: Project
Catalyst analysis; McKinsey Global GHG Abatement Cost Curve v2.0 (2009))

The curve shows many opportunities (approximately one-third of the
required reductions) with negative costs, meaning they pay for themselves
because of saved energy costs, mostly in buildings, transportation, and in-
dustry, with an average rate of return on investment of 17%. For the ag-
riculture and forestry sector, most options have moderate positive costs.
Power sector costs are generally higher. Some emerging technologies,
such as solar PV and concentrated solar power, have even higher costs,
given their current state of development.

Investment in all of these sectors—especially the second—also has a
strong record of stimulating growth across the economy through similar
historical analogies (railroads and electrification, for example) and recent
data on green job creation and its positive effects on society, and these
benefits are not fully borne out by the cost curve above. These benefits
include increased energy security, reduced energy prices and volatility in
the long term, reduced vulnerability to energy price shocks, and reduced
pollution from particulates.

Based on this cost curve, the total incremental cost (i.e., the total of all
positive cost measures) for developing countries can be calculated. The
negative costs are not subtracted because in most cases government poli-
cies and measures are needed to capture the negative cost potential; these
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will require substantial action from developing countries and even inter-
national support in the form of capacity building or loans to overcome
up-front capital constraints.

Adding up the incremental costs for the period 2010-2020 gives an av-
erage total of €35 billion per year. Allowing a higher rate of return in de-
veloping countries and covering transaction costs and specific funding for
emerging technologies brings the total to €55-80 billion annually. To this
total, the incremental costs of adaptation measures in developing coun-
tries need to be added. Catalyst estimates these adaptation costs at €10-20
billion per year on average for the period 2010-2020, just for knowledge
development, disaster management, and planning, with significantly more
after this timeframe. This brings the overall amount of funding needed to
support developing countries in making their contribution to an ambi-
tious Copenhagen agreement and adapting to climate change to €65-100
billion per year (see Figure 3.3).

€ billion on average per year 2010-20 [T cost of 12 Gt of developing countries abatement
[ Adeptation cost (knowledge, planning and
preparation, disaster management in all
developing countries, climate resilient
development in vulnerable countries)

Adaptation cost (climate resilient

in other

~10-20 ~65-100
2-9 2-9
5-30
_i
Required Additional Estimated Financing Total Adaptation Total
flows for cost for transaction need for financing cost financing
abatement higher costs of €1- high cost requirement  estimate** requirement
at cost to developing 5 per tonne technology for abate- for
society* country carbon deployment menti n developing
financing abated developing countries
rate (10%) countries

* Assumes all abatements delivered at average cost; 4% discount rate

** Based on increased financing for global public goods (including research), expected funding required priority investments for vulnerable
countries (based on NAPA cost estimates), and provision of improved disaster support instruments (based on MCll work)

Fig. 3.3. Developing countries would require up to €65-100 billion per year in
incremental cost financing. (Source: McKinsey Global GHG Abatement Cost
Curve v2.0 (2009); V. Bosetti et al. “International energy R&D spillovers and the
economics of greenhouse gas atmospheric stabilization,” Energy Economics 30(6)
(2008); UNFCCC; Project Catalyst analysis)
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Chapter 4

The Future of Climate Governance
Creating a More Flexible Architecture

Daniel Bodansky

Emily and Ernst Woodruff Professor of International Law,
University of Georgia School of Law

Key Points

« To ensure greater participation, it is essential to allow greater flex-
ibility for states to mitigate climate change on their own terms.

 National mitigation actions will need to be integrated into an inter-
national agreement to ensure environmental effectiveness.

o As the recent proposals from the United States and Australia sug-
gest, flexibility in deciding on climate commitments is not just a
concern of developing countries.

Everyone wants to learn from history, so as not to repeat it. But what
are the lessons of the Kyoto Protocol? Although opinions differ widely,
a growing consensus accepts the need for greater flexibility in a new cli-
mate change agreement. The Kyoto Protocol targets cover only about one-
quarter of global emissions. Perhaps the central challenge for a new cli-
mate agreement is to broaden this coverage by getting the United States,
China, and other major emerging economies on board. Giving states
greater flexibility in their choice of commitments will not, by itself, be
enough. However, it could make a new agreement more attractive to a
wider group of states by allowing them, in setting commitments, to take
into account their differing national circumstances, views of international
commitments, domestic political processes, legal backgrounds, and eco-
nomic costs.

48  Climate Finance
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Flexibility in the Context of Climate Change

International agreements vary widely in the latitude that they give par-
ticipating countries. At one end of the spectrum, some agreements take
a uniform top-down command approach, requiring states to undertake
particular policies and measures. At the other extreme, agreements can
adopt a highly flexible bottom-up approach, allowing each of the partici-
pating states to define its own commitments. In the environmental realm,
the Convention on International Trade in Endangered Species (CITES)
illustrates the top-down approach. It prescribes which species to protect
and how to do so (through a permitting system for imports and exports).
Similarly, the international oil pollution treaty (MARPOL) prescribes very
specific rules regarding the construction and design of oil tankers. Con-
versely, the US-Canada Air Quality Agreement illustrates a bottom-up ap-
proach, codifying in an international agreement the pre-existing domestic
air pollution programs of the two participating states.

When it was adopted, the Kyoto Protocol was hailed by many for its
flexibility. Rather than requiring states to adopt particular policies and
measures such as efficiency standards, the Kyoto emissions targets give
states freedom in deciding how to reduce emissions and (to a limited de-
gree) when and where to do so. But although Kyoto gives states freedom
in deciding how to implement their commitments, it does not give them
similar flexibility in defining their commitments. Instead, it prescribes a
single type of international commitment (absolute emissions targets rela-
tive to a fixed historical baseline), the scope of those targets (economy-
wide), the gases covered (a basket of six greenhouse gases), and the in-
ternational offsets that can count towards meeting the targets (certified
emission reductions created through the collective decisionmaking of the
Clean Development Mechanism (CDM)). As a result, states that are wor-
ried about the risks to economic growth posed by an absolute, economy-
wide emissions cap, or that wish to focus on a particular sector or gas, or
that prefer to adopt a price-based rather than a quantity-based instrument
(that is, a tax rather than a quantitative cap on emissions) are effectively
excluded from the regime.

Flexibility in the choice of commitments is particularly important in
the climate change regime because of the huge domestic sensitivities in-
volved—much greater than the sensitivities raised by any prior interna-
tional environmental issue. Climate change implicates virtually every area
of domestic policy, including industrial, agricultural, energy, transpor-



50 DANIEL BODANSKY

tation, and land-use policy. Building domestic coalitions to address the
problem will require many compromises (as the drafting of US climate
change legislation currently illustrates). A new international climate agree-
ment needs to encourage states to do more, but it also needs to give states
the necessary space for their domestic political processes to unfold. The
importance of flexibility has long been recognized for developing coun-
tries in articulating nationally appropriate mitigation actions. But, as the
United States and Australian proposals in the Copenhagen negotiations
emphasized, it is also of concern to developed countries.

A Growing Consensus

The need for greater flexibility was a central conclusion of the Climate
Dialogue at Pocantico, a group of policymakers and stakeholders from 15
countries convened by the Pew Center on Climate Change. As the Pocan-
tico report explained, “the types of policies that can effectively address
greenhouse gas emissions in a manner consistent with national interest
will by necessity vary from country to country. To achieve broad partici-
pation, a framework for multilateral climate action must therefore be flex-
ible enough to accommodate different types of national strategies by al-
lowing for different types of commitments. It must enable each country
to choose a pathway that best aligns the global interest in climate action
with its own evolving national interests”!

A Flexible Approach: The US and Australia Proposals

What might a more flexible approach entail? The United States’ proposal
for an implementing agreement suggests one option.” It envisions devel-
oped countries committing to emissions targets, but allows them to imple-
ment their commitments “in conformity with domestic law”* Although
the meaning of this phrase is not altogether clear, it appears to allow de-
veloped countries, through their national legislation, to specify their tar-
gets in somewhat different ways. Of course, for the international targets
to have any determinate meaning, there must be limits to these national
variations. But, within reasonable bounds, a new climate regime should
recognize the reality that developed countries may decide to define their
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targets differently in their national legislation—for example, with respect
to precise sectoral coverage, base years, or allowable offsets.

A potentially broader type of flexibility is illustrated by an Australian
proposal to establish schedules of national commitments and actions,
which is similar to the nationally appropriate mitigation action (NAMAs)
registry proposal of Korea.* Rather than defining commitments through
a top-down negotiating process, as in Kyoto, states would engage in a
bottom-up process, in which they would develop national schedules of
commitments and actions and then register those commitments and ac-
tions internationally. As the Australian proposal explains, the schedule
approach would “give Parties substantial flexibility to craft commitments
and actions in a manner appropriate to their national circumstances”
Schedules could include both legally binding commitments as well as
non-binding actions. The Australian proposal suggests that developed
country schedules should include comparable mitigation efforts, includ-
ing emission targets, while developing country schedules could include
other types of commitments or actions, such as sectoral targets or par-
ticular policies and measures.

Balancing Flexibility and Effectiveness

As both the US and Australian proposals recognize, in providing for
greater flexibility, it is important to retain elements of integration in the
new regime. A system of pledge and review, in which each state merely
comes forward with its own national programs, would be extremely flex-
ible, but it would not produce a sufficient level of effort. States may be
unwilling to put forth their fullest effort unless they are confident that
those efforts will be reciprocated by others at a roughly comparable level.
Although states should have a certain degree of flexibility in their choice
of commitments and actions, these commitments and actions need to be
negotiated together and integrated into a single international regime, to
promote reciprocity and coordination of national efforts.

To the extent that states undertake different types of commitments
and actions, this will make the task of ensuring the comparability of ef-
forts among countries even more challenging and urgent than under an
exclusively targets-based approach. In the Bali Action Plan negotiations,
states have proposed a wide array of criteria to assess the comparability of



52 DANIEL BODANSKY

developed country commitments. These include: the form and nature of
commitments (legal vs. non-legal, quantified vs. unquantified); their com-
prehensiveness and duration; a country’s absolute and per capita levels of
emissions, emissions reduction potentials, geography, resource endow-
ment, economic structure, and historical responsibility; and provisions for
third-party review and compliance.” Although agreement on a common
methodology or formula to assess comparability of efforts seems unreal-
istic, much more analytical work is needed to enable countries to make
their own individual assessments of one another’s efforts in order to reach
a politically acceptable outcome.

Conclusion

Is breaking the impasse on climate change merely a matter of elaborat-
ing a more flexible architecture? Obviously not. Flexibility is a necessary
but not a sufficient condition for agreement. States first must have the po-
litical will to act. The point of flexibility is to avoid creating obstacles to
agreement, so that, when states do decide to act, they have the freedom to
move forward in a manner that makes sense for them.

FURTHER READING
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Carbon Tax
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Key Points

 Contrary to the views of many economists and policy analysts, cap-
and-trade systems are superior to taxes for limiting GHG emissions.

o The key advantage of cap-and-trade over a carbon tax is that a cap
puts a direct limit on the quantity of emissions, while letting the
market determine the price. This ensures not only that the environ-
mental objective is met, but also that the political and social debate
around a cap-and-trade program is appropriately focused on envi-
ronmental goals.

o Cap-and-trade facilitates international harmonization and coopera-
tion on climate policy, thereby reducing the costs of limiting emis-
sions on a global basis. Cap-and-trade easily accommodates linkages
between national emissions trading systems that will in turn equal-
ize the marginal cost of abatement across these countries. Cap-and-
trade can also provide incentives for developing countries to reduce
emissions in order to gain access to carbon markets in developed
countries.

o Proponents of carbon taxes often criticize cap-and-trade because it
typically involves free allowance allocations. But from both an eco-
nomic and environmental perspective, how allowances are allocated
is less important than the stringency of the cap. Further, the alloca-
tion of allowances fulfills a potential political function in building
support for a system that puts a price on carbon.

Climate Finance 57
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Background

First proposed in 1968, cap-and-trade came into its own in 1990 with the
passage of the US Clean Air Act Amendments, which created an emis-
sions trading system for sulfur dioxide emissions from electric power
plants. That program has cut emissions in half at less than a third of the
predicted cost, with overwhelming benefits to human health and ecosys-
tems." Since then, the European Union has established its Emission Trad-
ing Scheme (ETS) for carbon dioxide (CO,) to achieve its emissions tar-
gets under the Kyoto Protocol. And cap-and-trade is the centerpiece of
climate legislation under consideration in the US Congress. Despite these
successes, calls for a carbon tax still abound. This chapter compares the
two policy instruments and argues that a cap-and-trade system is supe-
rior for controlling greenhouse gas (GHG) emissions, on political, policy,
and economic grounds.

Under a cap-and-trade program, total allowable emissions are limited
(the cap), and an equivalent number of allowances are created, which may
be bought or sold on a market (the trade). At the end of each compli-
ance period, each regulated facility must submit allowances in an amount
equal to its emissions. In many systems, firms may also bank allowances
for use in later years, or borrow them in limited amounts from future
periods.

Both a cap-and-trade system and a carbon tax put a price on carbon
—giving polluters strong economic incentives to reduce pollution cost-
effectively, and creating a powerful reward for technological innovation.
Both policy instruments also take advantage of the information available
to individual agents, rather than relying on the limited knowledge of reg-
ulators to identify and mandate facility-level performance requirements
or the use of specified technologies.

In theory, if the marginal costs of abatement are static and known with
certainty, and in the absence of any political considerations, a carbon tax
and cap-and-trade program can be designed to be perfectly equivalent
with respect to the allocation of abatement across firms, the marginal
price of emissions, and the real economic costs of achieving a given emis-
sions target.> A cap-and-trade system and a carbon tax are also similar in
terms of administrative costs (the costs of operating a trading market are
relatively minimal), and require the same amount and accuracy of emis-
sions data to monitor and enforce compliance.
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Raising Revenue

Despite their theoretical similarities, cap-and-trade and a carbon tax ex-
hibit important differences in practice. One commonly cited distinction
is that a tax raises government revenue, while cap-and-trade programs
have typically involved generous allocations of free emission allowances
to regulated entities. (Note that while free allocation is a common feature
of cap-and-trade programs, it is not a necessary one: emission allowances
could alternatively be sold at auction, raising the same expected revenue
as a tax.)

From an economic perspective, whether the government raises reve-
nue is less significant than it may appear. What matters more is how the
economic value represented by the allowances is allocated. Economic ef-
ficiency can be enhanced by auctioning allowances (or imposing taxes)
to raise revenue and using it to reduce pre-existing distortionary taxes on
labor and capital®>—but only if politicians are willing to reduce marginal
tax rates rather than spending the revenue on per capita rebates or gov-
ernment programs.

If revenue is not recycled so as to reduce such distortions, how the eco-
nomic value in allowances is allocated has implications for distributional
incidence—but not for efficiency. Free allocation, by itself, does not un-
dermine the environmental or economic performance of a cap-and-trade
system: that performance depends on the incentives created by the allow-
ance price, which is a function of the stringency of the cap rather than the
method of allowance allocation. On the other hand, free allocation is a
powerful political tool, offering a ready means of calibrating the trade-oft
among different interests. This political flexibility is likely to make cap-
and-trade more effective than a carbon tax in accommodating political
realities while still accomplishing the ultimate goal of controlling GHG
emissions.

Price vs. Quantity

A much more fundamental difference between cap-and-trade and a car-
bon tax is the distinction between setting a price and controlling quan-
tity. Under a cap-and-trade program, the total quantity of cumulative
emissions—and thus the environmental performance of the program—is
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fixed. The price of emissions is uncertain, however: it is generated by the
allowance market, determined by factors such as the stringency of the
cap, the pace of technology development, the prices of fossil fuels, and
energy demand.

In contrast, a carbon tax determines the price directly, but leaves actual
emissions uncertain—dependent on factors such as the rate of economic
growth, the cost and availability of abatement technology, and policies ad-
opted in other jurisdictions (which set the international terms of trade).
As a result, a tax may not achieve—indeed, is unlikely to achieve—any
particular level of cumulative emissions specified in advance.

This prices vs. quantities distinction is important for several reasons.
First, the goals of climate policy are commonly defined in terms of quan-
tity targets: temperature changes, GHG concentrations, or cumulative
emissions. While some economists have advocated setting a price equal
to the marginal damages from emissions, we simply lack the necessary
information to do so. A recent survey by the Intergovernmental Panel on
Climate Change (IPCC) found that estimates of marginal damages vary
by a factor of 30, from USD 3 to USD 95 per metric tonne of CO,, and
that many of those estimates ignore non-market damages and catastrophic
impacts.*

Second, framing the issue in terms of price or quantity leads to very
different debates about policy objectives. A proposal to tax emissions
focuses the debate on the size of the tax and the potential costs to the
economy. In contrast, a proposal to cap emissions frames the discussion
in terms of emissions targets and the consequences of climate change. As
a consequence, cap-and-trade is likely to lead to more ambitious emis-
sions reduction goals, while a tax is tantamount to proposing a less strin-
gent policy.

Third, cap-and-trade enhances the prospects for harmonizing interna-
tional action. Averting dangerous climate change will require deep cuts in
GHG emissions by the world’s advanced economies as well as meaningful
reductions from middle-income and developing countries. Doing so at the
lowest possible cost, however, requires that the marginal costs of abate-
ment be equated across countries. In this context, cap-and-trade has a key
advantage over a carbon tax: marginal costs can be equalized simply by
linking allowance markets in different countries. Individual countries or
regions that establish domestic cap-and-trade programs can let regulated
firms purchase allowances from other systems for compliance with their
own, with minimal coordination. In contrast, achieving cost-effectiveness
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through a harmonized carbon tax requires explicit international agree-
ment upon a common tax rate, an enormous political challenge and most
likely unattainable.

Fourth, a cap-and-trade system can promote broad international partic-
ipation. Carbon markets in the developed world will be a powerful attrac-
tor for emerging economies. These countries, which are rich in low-cost
abatement opportunities, would be net sellers in a global carbon market
—giving them a strong economic incentive to join. (Carbon markets thus
serve the goal of equity as well as efficiency, providing a scalable means of
financing low-carbon development.) Leading developing economies ready
to take on domestically enforceable targets could take full advantage of
carbon markets by linking their own cap-and-trade systems with those
in developed countries. Other developing countries, lacking the capacity
to establish cap-and-trade systems in the near term, could participate by
selling offset credits. In turn, the EU and US will have considerable lev-
erage to push for strong action on climate change, in return for carbon
market access. An emissions tax provides neither such an incentive nor
such leverage.

Price vs. Quantity and Economic Efficiency

Although the arguments just outlined favor cap-and-trade, the distinc-
tion between price and quantity instruments also provides what is typi-
cally cited as the strongest economic argument for a carbon tax. When
marginal abatement costs are uncertain, the relative efficiency of a price
instrument versus a quantity instrument depends on the relative slopes of
the marginal benefit and marginal cost functions. Because the marginal
benefits of reducing GHG emissions are generally thought to be flat rela-
tive to the marginal costs, many economists have concluded that a tax
will be preferable on efficiency grounds.

This argument hinges on the presumption that marginal benefits of
abatement are flat—equivalently, that the harm from emitting a ton of
greenhouse gases stays roughly the same as emissions increase. This de-
pends in turn on two (often hidden) assumptions: first, that the relevant
policy problem is one of managing the flow of emissions (for example on
an annual basis); second, that policies are path-independent—in other
words, that the initial choice of policy does not constrain subsequent
policies. Neither assumption is valid. Actual cap-and-trade programs for
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GHG emissions would allow full banking and borrowing, setting a cu-
mulative target rather than a series of annual targets. This approach is
well-suited to climate change, where impacts are driven not by short-term
emissions but by the accumulation of long-lived greenhouse gases in the
atmosphere. Moreover, the difficulties and fixed costs involved in passing
legislation, and the gradual adaptation of regulated entities to established
policies, mean in the real world that those policies will be politically dif-
ficult to change. Once a framework is put in place, it is likely to remain.
These arguments suggest that the problem ought to be defined in terms of
concentrations (or cumulative emissions over several decades), and that
policies should be assessed in light of their performance over a similar
time horizon.

Once the problem is defined in terms of cumulative emissions under
a long-lived policy framework, the nature of the damages from climate
change takes on new significance. Growing scientific evidence suggests
that climatic responses to temperature increases are highly nonlinear and
characterized by tipping points—Ievels of warming that would trigger rel-
atively rapid and irreversible changes in major components of the Earth
system. Examples include the loss of Arctic summer sea ice, the melting of
the Greenland and West Antarctic Ice Sheets, the weakening of the North
Atlantic Thermohaline Circulation, loss of coral reefs, and the disappear-
ance of the Amazon rainforest. These nonlinearities in the damages from
climate change imply that the marginal benefits of abatement, far from
being flat, may be relatively steep, when measured in terms of cumula-
tive emissions. The intuition is simple: When the climate system exhibits
threshold effects, and policies are hard to change once enacted, putting a
limit on cumulative emissions is preferable to setting a price, in order to
ensure that we don’'t exceed dangerous tipping points.

Although the precise temperatures at which these thresholds occur are
admittedly uncertain, such uncertainty compounds the concerns rather
than alleviating them. We cannot rule out the possibility that we are
headed for truly catastrophic consequences: Weitzman, for example, esti-
mates that there is a 5% chance that business-as-usual emissions will lead
to a warming of more than 10°C and a 1% chance of exceeding 20°C. The
overwhelming importance of such fat tails in the probability distribution
of harms diminishes the significance of the expected (average) welfare
maximization framework that underlies the prices vs. quantities argu-
ment, which fails to give adequate weight to relatively low probabilities of
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very serious harm. Instead, what Weitzman calls his “generalized precau-
tionary principle” dovetails with the more general argument that climate
policy is best viewed in terms of risk management. Even if these argu-
ments do not (yet) provide a theoretical argument for cap-and-trade over
a carbon tax, they lend urgency to the practical arguments made here:
namely, that a cap-and-trade program is a more promising approach to
achieve the near-term emissions reductions needed to hedge the risk of
catastrophe.

Conclusion

This chapter has presented the case for using cap-and-trade, rather than a
carbon tax, to control greenhouse gases. A system of tradable permits of-
fers a great deal of flexibility in allocating the value of emissions, enhanc-
ing its political feasibility. Cap-and-trade also promotes cost-effectiveness,
broad participation, and equity in the international context, with much
less coordination than a tax would require. Finally, controlling the cumu-
lative quantity of GHG emissions is likely to be superior to setting a tax
even on narrow economic efficiency grounds, given the importance of
limiting GHG concentrations below potentially dangerous thresholds in
the climate system.

FURTHER READING

Nathaniel O. Keohane, “Cap and trade rehabilitated: Using tradable permits to
control U.S. greenhouse gases,” Review of Environmental Economics and Policy
3:1-21 (2009).

Gilbert E. Metcalf, “Designing a carbon tax to reduce U.S. greenhouse gas emis-
sions,” Review of Environmental Economics and Policy 3 (2009).

William D. Nordhaus, A Question of Balance (New Haven, CT: Yale University
Press, 2008).

Robert N. Stavins, Proposal for a U.S. Cap-and-Trade System to Address Global
Climate Change: A Sensible and Practical Approach to Reduce Greenhouse Gas
Emissions, Hamilton Project Discussion Paper 2007-13. (Washington, DC:
Brookings Institution, 2007).

Gary Yohe, Natasha Andronova, and Michael Schlesinger, “To hedge or not
against an uncertain climate future?” Science 306: 416-17 (2003).



64 NATHANIEL O. KEOHANE

NOTES

1. National Acid Precipitation Assessment Program, National acid precipita-
tion assessment program report to Congress: An integrated assessment (Washington,
DC: National Acid Precipitation Assessment Program, 2005).

2. W. David Montgomery, “Markets in licenses and efficient pollution control
programs,” Journal of Economic Theory 5: 395-418 (1972).

3. Lawrence H. Goulder, Ian W. H. Parry, and Dallas Burtraw, “Revenue-rais-
ing vs. other approaches to environmental protection: The critical significance of
pre-existing tax distortions,” RAND Journal of Economics 28: 708-31 (1997).

4. G. W. Yohe et al., “Perspectives on climate change impacts and sustainabil-
ityy in M. L. Parry et al, eds., Climate Change 2007: Impacts, Adaptation, and
Vulnerability; Contribution of Working Group II to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change (Cambridge, UK: Cambridge
University Press, 2007), pp. 811-41.



Reforming the Clean Development
Mechanism (CDM)






Chapter 6

Expectations and Reality of the
Clean Development Mechanism

A Climate Finance Instrument between
Accusation and Aspirations

Charlotte Streck

Director, Climate Focus

Key Points

o The CDM has, by many accounts, met its objective in terms of the
funds it has leveraged from the private sector to achieve mitigation
in developing countries, the capacity it has built, and the awareness
it has raised, not to mention the lessons it has provided.

o Despite these successes, the CDM has been roundly criticized from
many fronts in terms of its governance practices, environmental in-
tegrity, and contribution to sustainable development.

o The CDM has too much experience and future potential to justify
abandoning it in the post-2012 climate framework. Much needed re-
form, focusing on improving the environmental and administrative
credentials of the scheme and an expansion of its scope and scale,
will transform the CDM into a truly useful tool for sustainable de-
velopment and climate policy.

Introduction

Born in the last hour of the Kyoto Protocol negotiations with modest ex-
pectations, the Clean Development Mechanism (CDM) offers a story of
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unprecedented success. By June 2009, the CDM Executive Board (EB)
registered more than 1,500 projects that are expected to create 1.6 billion
tons of greenhouse gas (GHG) emission reductions by 2013. The CDM
has attracted the interest of the private sector in industrialized and devel-
oping countries alike and built a global carbon market.

The CDM initiated a paradigm shift in support of developing coun-
try action under multilateral environmental treaties. In its design, nego-
tiators relied heavily on experience from the Global Environment Facility
(GEF) and the Multilateral Fund for the implementation of the Montreal
Protocol. They modeled the EB after the Multilateral Fund’s Executive
Committee, and introduced the concept of additionality, closely related
to the incremental cost principle of the Multilateral Fund and the GEE.
At the behest of the US, negotiators however introduced two innovations
in the CDM’s design, making its operational character fundamentally dif-
ferent from those of the GEF and the Multilateral Fund: (i) investment
was linked to tradable emission certificates; and (ii) private entities au-
thorized by State Parties were invited to participate. By involving markets
and private actors, the Kyoto Protocol leveraged significant financial re-
sources for low-carbon investment in developing countries. In 2007 and
2008 alone, the CDM mobilized USD 15 billion in primary transactions in
Certified Emissions Reductions credits (CERs). In comparison, the GEF
—the single biggest environmental trust fund and financial mechanism
for four international environmental conventions—received USD 3.13 bil-
lion in August 2006 from 32 donor governments for its operations be-
tween 2006 and 2010.

Despite these impressive figures, the CDM has not elicited the hap-
piness or pride that one would expect. Instead, it stands in a withering
crossfire of criticism. Some complain it funds business-as-usual projects,
failing to create real emission reductions. Others assail its governance
practices, or claim that its projects are too small to incentivize the more
substantive emission reductions needed to shift economies toward a low-
carbon development path. It is simultaneously too small and too ambi-
tious, and it targets the wrong emission reductions or does not deliver
them at all.

The extent of its success may have contributed to these troubles. The
EB and independent verifiers cannot cope with the volume of techni-
cally detailed work generated by the flood of projects, and industrialized
countries fear that more offsets are produced than their emission trading
schemes can absorb, lowering their domestic GHG abatement efforts.
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With less than six months before United Nations Framework Conven-
tion on Climate Change (UNFCCC) negotiators convene in Copenhagen
to decide on a future climate framework, it is time to evaluate which of
the criticisms are valid and which are expressions of general discontent
with the Kyoto Protocol or the concept of offsetting. In this brief paper, I
assess whether the CDM has met the objectives in Article 12 of the Kyoto
Protocol and compare its performance with the expectations about the
role of the mechanism and what it can deliver. I conclude with a short
proposal of the mechanism’s role in a post-2012 climate framework, and I
present a reform agenda to achieve it.

Evaluation of Performance

The CDM’s purpose according to Article 12.2 of the Kyoto Protocol is
twofold:

o To assist Parties not included in Annex I to achieve sustainable
development and contribute to the ultimate objective of the Con-
vention

o To assist Annex I Parties compliance with quantified emission cuts
and reduction commitments under Article 3 of the Kyoto Protocol

Applying the letter of the Kyoto Protocol, both objectives have been met.
First, it is a developing country’s prerogative to define whether a CDM
project falls within its sustainable development strategy when it approves
the project. Sustainable development is not defined by the Kyoto Proto-
col or the decisions of the Meeting of the Parties, so all 1,671 registered
CDM projects with host country approval are assumed to contribute to
the country’s sustainable development. The Kyoto Protocol simply does
not leave any room to second-guess the approvals and underlying policy
decisions of CDM host countries.

Second, the CDM contributes to Annex I countries’ ability to meet their
emission reduction targets. Since 2000, public and private entities from
industrialized countries have used the CDM to lower the costs of compli-
ance with the targets set by the Kyoto Protocol. Most Western European
governments have established CER purchase programs or authorized the
World Bank to acquire carbon credits on their behalf, and the EU private
sector has poured money into the CDM to reduce the costs of compliance
with the European Union Emissions Trading System (EU ETS).
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Thus, if the CDM has achieved its legally defined objectives, what are
the sources of general discontent with the mechanism?

Sources of Unhappiness

A central criticism of the CDM has centered on the nature of sustainable
development, and the different understandings of how the CDM can or
should contribute to it. Can sustainable development take the form of in-
dustrial energy efficiency or landfill gas destruction, or must it be associ-
ated with decentralized and small-scale mitigation and renewable energy
projects? Does it create unjustified economic rents, or does efficiency in
marginal abatement not affect the value of a mitigation action? The most
problematic feature of defining sustainable development is that, while the
term is widely used, it embodies so many considerations and values that
need to be balanced (social, economic, environmental, and ethical) that
its substance is often hard to pin down.

As a market mechanism, the CDM searches for the cheapest emission
reductions, and it has been more effective in reducing mitigation costs
than in contributing more broadly to sustainability. Yet, from a climate
change perspective, it is arguably more worrisome that the CDM has
not moved developing countries toward sustainable low-carbon develop-
ment paths. Critics have challenged the prerogative of the host country to
define sustainable development and have expressed concern over CDM
funds going to projects with little sustainable development benefits (e.g.,
destroying industrial gases).

A second significant issue is the CDM’s climate change integrity. This
mechanism’s success is dependent upon real, measurable mitigation of
GHG emissions. It is crucial that reductions are additional to what would
have occurred otherwise. The EB’s interpretation of additionality has
been debated vigorously. Some authors claim that many registered proj-
ects would have occurred in the absence of CDM certification and award
of CERs, while others complain that the EB is excessively stringent in its
assessment of additionality. The EB’s additionality test embodies a coun-
terfactual that can never be conclusively proven. As long as the CDM
evaluates additionality through a test that is coupled with a motivation
criterion (why did you engage in the project, and did the CDM influ-
ence your investment decision?), it is unlikely that a satisfactory solu-
tion to these problems will be found. Critics will continue to question the
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assertions of project developers that CERs are essential, project develop-
ers will have trouble accepting a test which contradicts their entrepre-
neurial spirit (requiring them to explain why the project will fail without
CERs), verifiers mistrust project developers and the EB mistrusts verifi-
ers, and academics will continue to find plenty of reason to challenge the
whole system.

To add to these complaints, the CDM does not work efficiently. The ap-
proval process is ineffective, slow, and guided by political considerations
rather than factual competence. The mechanism has failed to develop a
regulatory due process to guarantee fundamental fairness, justice, and
respect for property rights. The credibility of the CER market depends
largely on the robustness of its regulatory framework and the private sec-
tor’s confidence in the opportunities provided by the mechanism. This
confidence is at risk in the face of mounting complaints about the con-
tinued lack of transparency and predictability in the EB’s decisionmaking.
The governance structure should be reviewed and reformed, taking into
account the need to provide private-sector participants (not represented
in the Conference of the Parties (COP)/Meeting of the Parties (MOP))
with due process and to ensure the conditions for fair and predictable
decisions.

Finally, the CDM has yet to produce the requisite scale of emission re-
ductions. To date, incentives have been too weak to foster the economic
transformations necessary to prevent developing countries from follow-
ing high-emission development paths. While the CDM has worked where
carbon can add new sources of finance to investments in private-sector-
driven projects, it has failed to mobilize emission reductions for larger
policies and programs, including decentralized sources of emissions such
as transport or building emissions.

Reasons to Keep the CDM

The CDM has leveraged more finance into GHG emission-reducing proj-
ects in developing countries than any other international mechanism,
more than its designers ever anticipated. There are other reasons to keep
the CDM:

o It enjoys broad support among developing countries. In particular,
poorer and smaller countries have established their national CDM
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authorities only relatively recently and are just starting to engage
with the mechanism. There is a risk of losing goodwill and coopera-
tion of developing countries in abolishing a mechanism that enjoys
widespread support and while capacity-building to participate in it
is still ongoing.

o It is a linchpin of the international carbon market, supporting a
community of innovative investors and compliance credit buy-
ers, and providing important lessons for scaled-up carbon trading
mechanisms.

o It has been valuable in creating awareness of climate change and ca-
pacities to address it among sectors and stakeholders not normally
involved in climate policy.

o It remains a useful tool to provide access to project finance for emis-
sion reductions in most developing countries, especially those that
are poorer or smaller, and for some sectors of emerging economies.

The CDM should therefore not be abandoned without considering the
associated political costs. The mechanism certainly needs reform, but
should we dismiss it as failed experiment, a corrupt and flawed expression
of dysfunctional UN bureaucracy? Or should we engage in a reasonable
discussion on a feasible reform agenda and a meaningful future role for
the CDM?

The Reform Agenda

The CDM is in urgent need of reform. It needs assistance in creating more
ambitious and broader incentives for developing country emission reduc-
tions. A second generation of market and non-market mechanisms under
the UNFCCC is needed.

CDM reform and expansion should be built on three pillars:

1. The CDM’s environmental credibility needs to be strengthened by
replacing the EB’s additionality test with alternative tools to evaluate
emission reductions, including clear criteria, sectoral benchmarks,
approved multi-project or sectoral baselines, discount factors, and
positive lists for certain project classes or projects in least developed
countries. A decision should be taken after the EB or UNFCCC has
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commissioned a study on the impact of the various proposals on
the supply of emission reductions from particular regions or project
classes.

. If the CDM is to survive beyond Kyoto’s first commitment period, its
administrative procedure must meet international due process stan-
dards. Private economic actor firms will invest time and resources
in generating, monitoring, and certifying emissions reductions only
if they are assured a reasonable degree of regulatory certainty. The
CDM governance will have to be put on the right track for the sec-
ond commitment period, enhancing the predictability of its deci-
sions and private-sector confidence in the system. Professionalizing
the EB is an essential step. Full-time, salaried individuals, selected
on the basis of their technical and administrative expertise, with
sufficient technically skilled support staff, can give the EB the neces-
sary independence and resources to deal properly and impartially
with a growing volume and complexity of work. In addition, a re-
view mechanism of the decisions of the EB should be established.
This would give project participants, and other entities with rights
and obligations under the CDM, the right to obtain review of EB
decisions.

. Finally, expansion of both the scope and scale of the CDM is vital.
As a project-based mechanism, it suffers from inherent barriers in
promoting broader policy change, in some instances even creating
perverse incentives which delay adoption of much needed environ-
mental regulatory measures that would reduce emissions standards.
Therefore the CDM must be supported by more ambitious sectoral
and policy crediting mechanisms. In addition, there are a number of
steps that can be taken to allow the CDM to benefit rural and poor
communities more effectively:

o Removal of barriers to programmatic CDM projects such as en-
ergy efficiency, decentralized electricity, heating and cooking so-
lutions, transport, and agroforestry programs.

o Removal of limitations on forestry, agricultural, and land-use
projects to allow for projects on land deforested after 1990, and
expansion of covered activities to include projects that promote
sustainable management and restoration of forests, peat, and
grasslands.
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Conclusions

Cassandra voices predicting the CDM’s doom fail to recognize the criti-
cal role that project-based offset mechanisms, including the CDM, will
play in a future climate regime. They are crucial to expanding the scope
of emission mitigation, leveraging private-sector investment, encourag-
ing innovation, broadening global support, and securing a political deal.
The CDM remains a valuable tool for incentivizing emission reductions
in smaller and low-emitting developing countries, and it should continue
in sectors that do not form part of more ambitious GHG reduction efforts
in emerging economies. Where projects are implemented in the context
of broader GHG accounting programs, existing projects can be converted
and follow Joint Implementation accounting rules.

However, to continue past 2012 there must be reforms and improve-
ments in its environmental and operational performance. These are es-
sential to counter an alarming tendency among EU and US policymakers
to call for the domestic design of international offset mechanisms. Since
the demand for carbon credits is mainly generated by emission trading
schemes in industrial countries, these countries have the power to dictate
the rules of the game. If they decide to wield this power, not only would
developing countries lose much of their influence, but the CDM and the
CER market could find itself subject to a multitude of conflicting offset
standards from Washington and Brussels.

Too much has been learned, and too much remains viable, for policy-
makers to abandon a functional project offset system. Outlined above are
only a few of the reasons why we should extend the CDM’s lifeline and
why we should all be interested in a robust, credible, harmonized, and
universal international offset standard.
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Key Points

o Sectoral elements such as sectoral no-lose targets (SNLTs) and other
kinds of sectoral agreements are an essential next step to climate
change mitigation in developing countries, and can benefit both de-
veloping and developed nations.

o SNLTs can benefit developing countries by enhancing the scale of in-
centives for private-sector investment, motivating sector-wide emis-
sions achievements, and providing linkages to global carbon mar-
kets. SNLTs are in effect a type of sectoral NAMA crediting. SNLTs
work best for emissions-intensive sectors with a few major sources,
e.g., electricity generation, cement, iron and steel, aluminum, oil and
gas production, and refining. They typically set emissions-intensity
requirements.

o For sectors where SNLTs will not work, other kinds of sectoral
agreements can address use of low-carbon technology, technology
diffusion, etc.

Sectoral Approaches—New and Necessary
Sectoral elements are a necessary part of any international climate miti-

gation agreement that seriously engages developing countries. Although
there is great variety among sectoral proposals, they all seek to encourage
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mitigation across a sector of the economy, rather than just on a project-by-
project basis. There have been some early missteps along the way regard-
ing what is meant by a sectoral approach, and it is notable that proposals
for sectoral elements initially came mainly from developed countries. This
has raised suspicions and clouded inclusion of sectoral elements in the
global regime for the post-2012 period. But the case for them is strong.

Sectoral—How?

The question is how sectoral elements for mitigating emissions in devel-
oping countries might play a role in a global climate change agreement. In
practice, it may be seen that the delivery of current mechanisms and pro-
grams happens in sectors. In the Clean Development Mechanism (CDM),
it is clear that there is significant sector-level specialization. This is true
for project developers, technology providers, and those providing both
project finance and carbon finance. And in the non-UNFCCC world of
the Asia Pacific Partnership and the Major Emitters Forum, most tech-
nology cooperation activities have been developed and delivered through
sector-specific task groups.

Of particular importance is how these existing mechanisms and pro-
grams may be enhanced to scale up mitigation activities in developing
countries—and the technology and financing transfers and investment
needed for this to happen. Can this be more effectively achieved by tak-
ing a sectoral approach? What are the inherent constraints and challenges
that need to be addressed? Indeed, the very term “sectoral approach” has
been part of the problem in getting these issues discussed in an objective,
analytical, and suspicion-free manner. What does it mean—exactly?

What Sectoral Approaches Are Not About

First, one common suspicion has been that developed countries favor
sectoral commitments as a means to avoid stringent binding economy-
wide emission targets for themselves. But those developed countries that
stress domestic sectoral circumstances have increasingly made clear that
their objective is simply for these circumstances to gain some recogni-
tion as negotiations decide the differentiated level of their economy-wide
circumstances. Thus, for example, Japan wants others to understand how
efficient its economy is—so it has a high abatement cost curve—and New
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Zealand wants others to understand that about 50% of its emissions come
from the agriculture sector, where mitigation possibilities for such things
as ruminant methane emissions from its livestock are quite limited.

Second, sectoral approaches are not about trying to have industries in
developing countries (and their governments) sign up to binding interna-
tional sectoral agreements. Nor are they about negotiating performance
benchmarks for industrial processes that may be the basis for possible
border tax adjustments or, in developed countries, the basis for alloca-
tions of grandparented allowances in domestic emission trading schemes.
For developed countries, then, a sectoral approach is not about their emis-
sions (in the international agreement anyway); it is about mitigation in
developing countries.

The one exception to this is the special case of international marine and
aviation bunker fuels. These emissions arguably should be managed by
both developed and developing countries on a sectoral basis. There is an
ongoing debate as to whether these should be managed by their respective
existing multilateral intergovernmental processes (International Maritime
Organization and International Civil Aviation Organization), or brought
under a United Nations Framework Convention on Climate Change
(UNFCCC) agreement. But this debate is outside the scope of this piece.

A Flexible Approach

So if we now have a better idea of what a sectoral approach is not, do we
now know what is? It is described by some as a portfolio of possible meas-
ures that can be specific to the sector in question—and also to a given
country. For example, in a side event at the June 2009 UNFCCC sessions
in Bonn organized by the WBCSD on its Cement Sustainability Initia-
tive, a sectoral approach was described as “a combination of policies and
measures, developed to enhance efficient, sector-by-sector, greenhouse
gas mitigation, addressing data, policy, technology and capacity building
within each sector,” with the elaboration:

o International cooperation with major sector actors to develop and
share appropriate sector tools, systems, data, best practices, UNFCCC
crediting policies, benchmarking, and technology development.

 Nationally appropriate mitigation actions (NAMAs) tuned to a sec-
tor. Emission goals and policies could differ depending on national
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ambition, common but differentiated responsibilities, and local cir-
cumstances.

Presumably, this rather all-encompassing description of a sectoral ap-
proach has resulted from a process in the global cement sector that in-
volves major industry players in both developed and developing countries.
Therefore, it may well indicate how the term “sectoral approach” needs
to be communicated in a range of sectors to allay suspicions of develop-
ing countries. But while this rather broad, all-things-to-all-people ethos is
fine, negotiations rightly focus on more specific policy tools that seem to
be getting traction in the negotiations.

Sectoral No-Lose Targets

One such policy tool is sectoral no-lose targets (SNLTs). A country will
not be penalized if it fails to meet an SNLT, but the country will receive
carbon credits if it meets or beats the target. These credits can be sold
into the international market for compliance carbon units. There would
then need to be some means to translate this national-level incentive to
individual investments and changed practices on the ground. This could
be through domestic policies, or there are also ideas for complementary
international policies.

A related policy tool is NAMA crediting: granting credits for non-
binding nationally appropriate mitigation actions that meet certain condi-
tions. If this is done on a sectoral basis in a given country, it is similar to
SNLTs. Put another way, SNLTs can be seen as one element of the concept
of NAMA crediting.

A key argument in favor of sectoral crediting is that it is not con-
strained by the additionality-based procedures that have created such
complications for both project-based and programmatic CDM. Sectoral
targets are by their nature crediting baselines. If these are agreed by a
negotiating process (just as developed country targets are agreed), then
additionality need not be a concept to be applied (just as it is not when
developed countries beat their targets and can sell their surplus units into
the market). At the same time, the sectoral targets should be set at levels
that avoid crediting for actions that would just happen anyway, including
those supported by other financing and technology transfer mechanisms.
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SNLTs (or sectoral NAMA crediting) are therefore seen as an enhanced
market mechanism that can serve to scale up investment in low-carbon
technologies and practices. It also provides developing countries with
greater flexibility and domestic control over policies and measures that
can lead to credits being awarded.

However, there needs to be a workable metric for the crediting base-
line and robust monitoring, reporting, and verification (MRV) systems
in place to ensure that it is clear by how much a country has met and
beaten its target in that sector. For this reason, SNLTs cannot necessarily
be applied to all sectors of all developing countries. SNLTs are likely to
be most beneficial for emissions-intensive sectors with a small number of
large sources, e.g., electricity generation (and potentially transmission and
distribution) and industrial sectors such as cement, iron and steel, alumi-
num, upstream oil and gas production and refining, etc.

SNLTs are generally proposed to be of an intensity nature, e.g., GHG
emissions per unit of production (of cement or electricity, etc).

While for developing countries SNLTs can be a mechanism to scale up
local investment, for developed countries they can be a means to help as-
suage the concerns of domestic constituencies. In order for carbon cred-
its to act as a meaningful incentive for investment in developing nations,
developed nations will need to adopt ambitious targets. Such targets are
unlikely to be popular with some powerful domestic constituencies under
any circumstances, but will undoubtedly be more politically feasible if de-
veloping countries also take on more ambitious policies and measures. In
this way, sectoral targets can serve as an important transition mechanism
between the policies set out in the UNFCCC and the Kyoto Protocol and
more ambitious policies essential in the future.

The realpolitik of this is crucial. And in the absence of enhanced mar-
ket demand for credits, increased supply will just depress the value of car-
bon to the detriment of the entire market—and slow the technological
innovation that is critically needed to move to the next rounds of sub-
stantial cuts in emissions.

Using Sectoral Agreements Where SNLTs Are Not Appropriate

A different sectoral approach may need to be adopted in sectors for which
SNLTs are not appropriate. For example, SNLTs may not be a practical
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policy tool for some sectors that may be difficult to monitor or control
(e.g., the transport sector, including auto manufacturing or buildings).
Also, SNLTs may not yet be appropriate in many developing countries be-
cause they first need to develop and implement robust MRV systems.

Sectoral agreements may still have considerable value in these circum-
stances. Sectoral agreements could include such measures as

o Commitments framed not in emissions terms, but to such things as
penetration rates of certain low- and zero-carbon technologies (e.g.,
percent renewable power, percent carbon capture and storage (CCS)
ready coal-fired power plants, vehicle fleet emission intensity stan-
dards, new building performance standards, etc.)

o Commitments to technology diffusion through cooperation in tech-
nology research and development, technology transfer, joint ven-
tures, intellectual property rights protection, etc.

The general concepts of NAMAs, and the broad understandings of sectoral
approach represented by the Bonn cement sector definition, are evolving
in ways that accommodate and facilitate just these kinds of actions—for
both developing and developed countries.

FURTHER READING
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Chapter 8

Sectoral Crediting
Getting the Incentives Right for Private Investors

Rubén Kraiem

Partner and Co-chair, Carbon Markets, Climate Change and
Clean Technology Practice, Covington ¢ Burling LLP

Key Points

o Sectoral crediting raises obvious concerns for investors in specific
projects or activities within a sector, who will be concerned that
they may not qualify for offset credits if the overall sectoral target is
not met because of forces outside their control.

o One potential solution to this problem is for the host government
to indemnify investors for any shortfall in the offset credits awarded
to a given project because of failure to achieve sectoral goals due to
underperformance by other projects.

o Another potential solution to this problem would be to require
countries to submit comprehensive sectoral programs that will spec-
ify the contributions of individual projects or activities to the overall
target. Once those programs are certified as adequate to meet the
overall objective, individual firms could receive credits based on
whether or not they fulfilled their portion of the sectoral target, not
whether the overall sectoral target was met.

One important and innovative proposal in current climate policy dis-
cussions is to abandon the project-based Clean Development Mecha-
nism (CDM) in favor of sectoral targets and crediting, at least for certain
carbon-intensive sectors in countries that meet a variety of other criteria.
Under this approach, no carbon credits would be issued for individual
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mitigation projects or activities unless the entire sector managed to meet
the sectoral target. This approach has the potential both to scale up mitiga-
tion investment in developing countries and to drastically streamline the
monitoring and verification process for crediting emissions reductions.

This approach, however, also raises an important concern for pro-
spective investors: why invest in costly mitigation measures if there is a
risk that the desired offset credits will not be issued, irrespective of how
the individual activity or project performs, because the rest of the sector
failed to meet its overall target? This chapter first explains the concept of
sectoral crediting and the difficulties that it may present to investors, then
outlines a possible solution to the problem that still preserves the central
features of the sectoral approach.

Sectoral Crediting: A New Flexibility Mechanism?

Of the three flexibility mechanisms under the Kyoto Protocol, the CDM
has had by far the greatest impact. Because of CDM, low-cost abatement
technologies have been deployed in important sectors throughout the de-
veloping world. Local capacity has been created, and infrastructure put in
place for measurement, monitoring, and verification of emission reduc-
tions. And CDM has provided an invaluable price signal for carbon abate-
ment. But it has had some important limitations. Qualifying and register-
ing individual projects have been unduly cumbersome, with higher-than-
expected transaction costs. The scale of deployment has been small by
comparison with the actual abatement challenge. And, most importantly,
the overall trajectory of emissions in key industrial sectors throughout the
developing world has continued to point relentlessly upward.

Sector-based crediting is increasingly seen as the next-generation com-
plement or successor to CDM. Instead of crediting reductions in emis-
sions achieved by project-level activities, the idea is to credit reductions
based on the performance of an entire industrial sector in a given coun-
try. Reductions achieved in any one installation or project within a sector
will be credited only if and to the extent that sectoral performance reflects
an improvement against a baseline or achieves a target set for the sector
as a whole.

Sectors eligible for crediting might include power generation or ce-
ment and steel production, among others. The performance of the sector
would be measured against a sectoral baseline (such as a set emissions
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level below business-as-usual (BAU)) or agreed target. A sectoral baseline
or target could be set by reference to absolute emissions from the sector
(i.e., absolute emissions relative to a baseline set below BAU for the sec-
tor) or, more likely, on the basis of a carbon intensity target or a level of
emissions performance based on a particular technology. The targets can
be no-lose targets: credits are awarded if the target is met, but there is no
obligation to achieve it or any sanction if there is a shortfall. What is criti-
cal is that there is an appreciable course correction on a broad sectoral
basis—from a BAU scenario that is highly dependent on carbon-intensive
industrial processes to a low-carbon pathway for continued growth. The
purpose of sector-based crediting is to provide the necessary financial
supports for this effort. The question is, will it work? In particular, is it
realistic to expect that private capital will flow to activities that are aimed
at generating these sector-based credits?

Risks to Investors Presented by Sectoral Crediting

The challenge, from an investor’s perspective, is simple. Most proposals
suggest that sectoral crediting can only be accomplished in one of two
ways: either (i) the host country is awarded the international offset credits
(ex post, presumably) and then allocates them to activities that are deemed
to have contributed to reaching the sectoral target, or (ii) the participants
in those activities can directly obtain the offset credits, but only if and to
the extent that the sectoral targets have indeed been reached. In either
case, the obvious risk is that an individual project participant will per-
form precisely as intended, but that the sectoral target will not have been
reached because other entities within the sector have under-performed.
This risk could very well discourage both foreign and domestic private
capital. Why would anyone invest in generating these credits when there
is a crucial element that is, virtually by definition, outside of the control
of the investor?

An Alternative Approach

There are several possible answers to this problem, but to accept any
one of them will require some adjustment to the assumptions that have
thus far informed the international and domestic discussion on no-lose
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targets and sectoral crediting. The most obvious possibility is that the host
country government would assume the risk of other participants’ non-
performance. In other words, participants who did perform would be en-
titled to make an indemnity claim against the government for the value
of the credits they would otherwise have received. The government would
then either fine or take other enforcement action against the under-
performers (effectively making the proposed sectoral target obligatory for
domestic purposes), or find some alternative source of revenue to pay the
required indemnity. In either case, such a solution goes against the grain
of the no-lose concept: i.e., the idea that what is involved here is only a
carrot and not a stick. More importantly, perhaps, it still leaves the private
investor at some risk if the host government simply fails to perform on
its indemnity. Unless and until there is a guaranty facility of some kind,
akin to the World Bank’s Multilateral Investment Guaranty Agency, this
risk could well be a major disincentive to investment in all but the most
financially secure and reliable host countries.

An alternative solution might be as follows: first, national policy mech-
anisms for achieving the sectoral targets would need to be established.
Depending on the framework, these targets and policies could be estab-
lished by international agreement, the country or organization issuing the
credits, or by the host country. Specific policy mechanisms could include
incentive structures, such as payments for environmental services, tax
incentives, feed-in tariffs, etc. They could also include internally binding
measures, such as performance standards for the relevant installations
or a sectoral cap-and-trade system. Individual sector participants would
then bid in their proposed contributions to a sectoral goal: a utility, for
example, might formally undertake to achieve a carbon intensity goal that
is equal to or better than the sectoral target. By collecting these bids, the
host government would assemble a portfolio of qualified projects that col-
lectively achieve (or over-achieve) the intended result. The plan would
then be presented to the agency issuing the corresponding credits (in the
case of the United States, that would most likely be the Environmental
Protection Agency), which could satisty itself that the plan itself is fea-
sible, that it is supported by appropriate resources, and that the total con-
tributions do indeed add up to the sectoral target.

If the individual participant then performed at a level equal to or better
than its accepted bid, it could claim those offset credits directly from the
issuing agency. If not, then it would owe an indemnity obligation to the
host government and/or to the issuing agency. If the sectoral target were
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not reached at the end of whatever is the relevant measuring period (say,
3 to 5 years from the time when bids were initially received), the target for
the succeeding period would be ratcheted up (i.e., would be made more
stringent) by a corresponding amount, thus providing a disincentive for
over-promising. If the target were exceeded, the additional offset credits
would be awarded to the host government for discretionary allocation,
thus providing an incentive to the government to set realistic targets, and
to ensure proper enforcement and implementation of the relevant policies
and measures. The essential point is that individual participants would
need to make a specific, binding commitment as to their own contribu-
tion, but could then invest without having to account for the risk of non-
performance by the government and/or by the other sector participants.
At the same time, a sectoral goal would have been set and appropriate in-
centives would be in place that would drive the achievement of that goal.
In designing an offset crediting system, the perfect must not be the en-
emy of the good. What matters most is that the system incentivizes and
mobilizes capital, and that the trend and the effect overall be in the direc-
tion of a low-carbon path. The above proposal is aimed at accomplishing
these goals, while preserving the core advantages of a sectoral approach.
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Forest and Land Use Programs
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Key Points

o Nearly half of the mitigation actions available in the period to 2020
consist of reducing deforestation and improving agricultural prac-
tices in the tropics and sub-tropics.

« Developed countries face severe limitations on the cost-effectiveness
of mitigation actions they can take by 2020. However, developing
countries have significant potential to take cost-effective land use,
agriculture, and deforestation mitigation actions quickly.

o A substantial portion of land use, agriculture, and deforestation
emissions in developing countries are driven by the struggle of the
rural poor to survive. No plan will succeed unless the rural poor
are given sufficient financial incentive to abandon those activities in
favor of other, less carbon-intensive options.

In light of the increasing understanding of the timing and depth of emis-
sions reductions required to achieve a 2°C target and the relative costs of
doing so, the next global climate change agreement will need to create
incentives for substantial global mitigation actions to occur by 2020. That
timeline is dependent on significant changes in forestry, agriculture, and
land use practices in the tropics and sub-tropics. However, these changes
will only occur if we create the right incentives for developing countries
and their rural poor.
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Historical Responsibility and the Need for Immediate
Reductions in Developing Countries

The next 10 years are crucial to success in stabilizing atmospheric green-
house gases (GHG) at a level which offers a real chance of avoiding cata-
clysmic climate change. Although the industrialized countries are primar-
ily responsible for the urgency of the problem, emissions reductions in
developing countries can be achieved much more quickly, inexpensively,
and efficiently than reductions in developed countries. In fact, over two-
thirds of the most effective and affordable emissions reductions that can
be achieved by 2020 must come from opportunities in the developing
world. The technology required to achieve deep cuts in emissions from
the developed world will simply not be available and disseminated at suf-
ficient scale for another 20-plus years. Current estimates are that only 5
billion of the 17 billion metric tonnes in annual global reductions required
by 2020 can be achieved cost-effectively through technological change in
the industrial world.

The unavailability of plentiful cost-effective reductions in the devel-
oped world challenges the assumptions and dynamics underlying the
Kyoto Protocol and the European emissions trading system. Both focus
overwhelmingly on forcing dramatic and rapid changes to the energy and
industrial infrastructure of the developed world—an approach that was
based on a sense of historical responsibility and fairness. Unfortunately,
what may have seemed equitable and fitting is neither economically
achievable nor environmentally sensible.

While developed countries still must take the lead in reducing their
emissions, they must be realistic about the practical limits of what they can
contribute domestically by 2020. Over the longer term, to 2050 and beyond,
technological change must provide most of the solution. In the meantime,
the developed countries must help to enable and pay for far bigger than
expected reductions from the rural areas of the developing world.

Benefits of Emissions Reductions in Agriculture,
Forestry, and Land Use

A total of 31% of global emissions result from agriculture, forestry, and
land use (AFOLU)—17% from deforestation and forest degradation and
14% from agriculture (see Figure 9.1).
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Fig. 9.1. Global GHG emissions by sector (2004). (Source: Climate
Change 2007: Synthesis Report; Contribution of Working Groups I,

II, and I1I to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change, Figure SPM.3, IPCC, Geneva, Switzerland)

The emissions from AFOLU—90% of which occur in the developing
world—offer nearly half, 46%, of the world’s potential emissions reduc-
tions (see Figure 9.2). This is because photosynthesis is by far the most ef-
ficient means of capturing and storing carbon dioxide, and the most cost-
effective because it requires neither new infrastructure nor technological
breakthroughs. What is required is a change in the economics and regu-
lation of land use. However, to realize these emission reductions, proper
incentives will be required—primarily by crediting them in the world’s
carbon trading systems. If these emissions reductions occur, it buys time
for developed countries to put in place greener economies without fur-
ther depressing global output and competition.

The incentives for crediting AFOLU for industry in the developed
world are obvious: low-cost compliance credits in the near term. The in-
centives for developing countries (forested, deforested, and unforested
alike) are even more compelling: significant capital in new investment in
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their rural areas, higher agricultural productivity and land values, pres-
ervation of extant fresh water and biodiversity resources, and poverty
alleviation. Further, changes in land use will generate investment capital
through the creation of offsets that can fund a country’s continued devel-
opment and transition to a low-carbon economy.

A Market-Based Solution: Changing the
Patterns of Land Use

In order to accomplish these goals, biologically stored carbon must be-
come worth more standing up and in the ground than cut down and con-
verted into animals and crops. Fortunately, tropical land which captures
carbon, even at relatively low carbon prices, is worth up to 10 times more
than the same land harvested for timber and then converted to agricul-
ture. Through crediting AFOLU in global emissions trading, annual pay-
ments of between USD 40 and 100 billion to developing countries for the
biological storage of carbon could be made. Such funding, together with
multi-lateral capacity and institution building programs, is necessary to
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Fig. 9.2. Forestry and agriculture account for 46% of potential global abatement.
Developing country abatement cost curve, 2020 (up to costs of €60/t). (Source:
McKinsey Global GHG Abatement Cost Curve v2.0 (2009))
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counter the current incentives to cut trees and continue unsustainable
forest and agricultural practices.

Simply providing capital through AFOLU crediting will not realize this
enormous opportunity unless the economics of rural land use is under-
stood. All too often the debate is about the drivers of deforestation as if
they were remote from human needs or somehow avoidable—things that
could simply be switched off. Nothing could be further from the truth.
The real drivers are the necessities of life: food, shelter, energy, and water.
80% of land use change in the developing world is for food, 48% for sub-
sistence farming, and 32% for commercial agriculture. Global demand for
food will increase substantially as the population grows from 6.5 billion to
a projected 9.5 billion in the next 40 years. Almost all of the population
growth this century and the consequent strain on land will occur in the
developing world. The land on the planet available per person will shrink
from over 5 hectares in 1950 to less than 2 hectares in 2050 as demands
for food and higher standards of living increase. The intensification of
agriculture is therefore essential if any significant tropical forests are to
remain intact by mid-century. That intensification is only possible if sig-
nificant new capital investment is forthcoming, and if we maintain forests
as watersheds and sources of rainfall.

It is also usually overlooked that over 80% of the world’s wood har-
vest comes from native forests. Demand for wood for building material,
paper, and timber products is unlikely to abate given population and eco-
nomic growth. New plantations on a massive scale are required to create
a sustainable substitute supply, and this also requires significant capital
investment. In addition, fully half of the world’s forest harvest is used as
fuel for the rural poor. In parts of Africa, it supplies 90% of energy. Any
Reducing Emissions from Deforestation and Forest Degradation (REDD)
policy must reduce the harvest of native forests and therefore also threat-
ens to remove the only source of energy available to the rural poor of the
developing world, as well as decrease the land available to them for food
production. These people are widely dispersed and therefore need locally
received payments to provide them with the financial wherewithal to buy
or build alternative sources of energy and to change their land use. They
must receive higher payments than they receive now. No policy prescrip-
tion or top-down solution will work without providing such payments. In
short, unless there are significant new market-based incentives for fun-
damental change in rural land use practices as a whole, no REDD-only
policy will succeed.
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National and Global Programs

It is often assumed that the goal is a single market and a single price for
carbon. However, that is not what is happening or likely to happen for
a very long time. What is happening is the emergence of national and
regional trading schemes that will have varying regulations. Any global
climate change agreement must provide for this reality as well as set com-
mon standards for international recognition of forest and land use credits.
Although the EU excludes forest and land use credits, programs in Aus-
tralia, New Zealand, and the US will include them. By 2012, there will also
likely be carbon markets in most large economies including China, India,
Japan, Brazil, and South Africa, as well as elsewhere. We must work now
to ensure that these countries will adopt standards that will allow for in-
ternational trading of all forest and land use credits. If we fail in this, the
logic of mathematics and economics demonstrate that we will fail to deal
successfully with climate change.

Conclusion

Climate change is a global problem in need of a global solution, and de-
veloping countries hold the key to success. To give humanity the time and
the means to move onto a low-carbon growth path, we must provide re-
wards and support that bring a green revolution of sustainable develop-
ment and investment to the rural areas of the developing world. To sum
up a complex reality: enabling 50% of emissions reductions via tropical
and sub-tropical forests and agriculture in the near future will make 80%
industrial reductions by mid-century possible; a winning formula for all.
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Key Points

o The vast majority of Brazil's emissions are generated by deforesta-
tion and other changes in land use—problems that were not well
addressed by Kyoto generally or the CDM mechanism specifically.

« The global climate governance regime should use a stock-and-
flow mechanism to reduce land use, land use change, and forestry
(LULUCF) emissions, by providing heavily forested countries with
REDD funding (through credits or loans and grants) tied to specific
emissions reductions based on historical deforestation rates, and a
dividend based on the total amount of forest stock remaining in that
country as a proportion of global tropical forest cover.

o This mechanism provides value not just for avoiding emissions
through REDD but also for maintaining and reinforcing forest stocks.

o If this mechanism is combined with targets and incentives to reduce
deforestation rates rather than just stabilizing them, significant lev-
els of efficient abatement can be achieved.

One major limitation of the 1997 Kyoto Protocol is that it does not do

enough to reduce greenhouse gas (GHG) emissions from developing na-
tions. In particular, it does not do enough to create incentives for countries
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to reduce emissions caused by agriculture, land use, and deforestation.
Recognizing this, there is strong support for emissions targets for the ma-
jor emerging economies, significant finance and technology transfer from
Annex I nations, and a stock-and-flow mechanism to create incentives to
reduce land use, agriculture, and deforestation emissions.

CO, Emissions from Brazil

Roughly 75% of Brazil's CO, emissions arise from changes in land use, in
particular the conversion of forests to agriculture and cattle ranching. The
portion of CO, emissions from the use of fossil fuels is relatively low in
the country due to the high proportion of renewable energy use (46.4%
in 2007).

There is an urgent need for a drastic reduction of the deforestation rate
in the Amazon region, requiring the control of several variables such as
the demand for products in forested areas. The wood produced by the
forest fluctuates over time, thus making monitoring figures unstable and
difficult to obtain, but the Brazilian government intends to reduce defor-
estation in the Amazon region to 5,740 km? per year by 2017. This would
be an important step forward to control the current disordered occupa-
tion of the forest.

The Failure of Kyoto and the CDM Mechanism to
Adequately Address Deforestation

The finance mechanisms established by the Kyoto Protocol were unable
to reduce or halt the expansion of GHG emissions in Brazil. Financing
for land use, land use change, and forestry (LULUCF) projects was practi-
cally nonexistent. Within this broad category of projects, the Clean De-
velopment Mechanism (CDM) only allows reforestation projects in areas
deforested before 1990 and forestation where there had been no previous
forest vegetation for at least 50 years. Such restrictions, considered a se-
rious mistake, were discussed extensively at the Bali Conference of the
Parties (COP 13), and reconsideration of these issues will be a major com-
ponent of any future climate change regime.

Brazilian carbon projects for Kyoto, based on energy efficiency and al-
ternative sources of energy, were clearly at a disadvantage, in comparison
to the ones from countries with higher emissions, due to Brazil’s starting
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point of a cleaner energy mix and thus the lower emissions baseline of its
power system. Many biofuels, reforestation, and power generation proj-
ects could not be considered for accreditation due to pre-existing domes-
tic regulation mandating their implementation.

Therefore, there is a need to rethink new options for scaling up the
financial resources necessary for forest protection. Any new financial
mechanism should be effective, sustainable, predictable, performance-
based, and supported by diversified sources. Many recognize a need to
combine non-market financial resources and market-based mechanisms
to ensure sustainability of actions.

Creating Incentives to Slow Deforestation

The recent United Nation’s report on financial flows and investment esti-
mates that an additional annual investment of USD 200-210 billion will
be required by 2030 to reduce carbon dioxide equivalent (CO,e) 25% be-
low 1990 levels. However, the recent economic turmoil will require some
downward revision of this amount due to the emissions avoided by re-
duced industrial production.

The estimated realistic mitigation potential in developing countries is
approximately 7,000 Mt COse in 2020. Most of this potential (5,250 Mt
CO,e) is available at a cost of less than USD 25 per Mt COze. This esti-
mate takes into account reductions potentially available through CDM,
reducing emissions from deforestation and forest degradation (REDD),
and carbon capture and storage (CCS).

Various proposals have been presented to increase the financial re-
sources available for low-carbon projects. The most effective proposal
came from the Group of 77 and China, arguing that the level of funding
for adaptation and mitigation projects should be based on defined bud-
getary contributions from developed countries. For instance, 0.5-1.0% of
the gross national product (GNP) of Annex I Parties would give a nomi-
nal annual level of funding amounting to USD 201-402 billion.

Stock-and-Flow Mechanism: A New REDD Proposal

The Woods Hole Research Institute and IPAM (a Brazilian think-tank fo-
cused on the Amazon) have produced a sophisticated proposal, the Stock-
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and-Flow Mechanism, to implement REDD. It guarantees payments for
emission reductions as well as dividends for the total amount of forest
still preserved by each country. Although Brazil’s profile makes it particu-
larly relevant to provide adequate funding structures to reward REDD ef-
forts, this proposal is appropriate for any developing country with forest
cover. It is effective not only for countries like Brazil with a large stock
and moderate deforestation rate but also for countries with medium or
small stocks and high or low deforestation rates.

Using historical data on deforestation as a baseline, one can calculate
the emissions reductions generated by a lowered deforestation rate, and
these are paid for either through market mechanisms like sectoral cred-
iting or through grants and loans. A fixed proportion of this funding is
withheld and set aside into a fund that is distributed among countries
participating in this mechanism based on their contribution to the total
global stock of tropical forest cover.

If a country emits over its baseline, it will not receive any REDD cred-
its and, in addition, it will be penalized with a reduction in its stock divi-
dend, also reduced in proportion to its deforestation rate in excess of its
baseline.

This mechanism has several advantages over the classic, simple REDD
crediting mechanism. It provides positive incentives to maintain and im-
prove forest stocks (contributing to biodiversity, water resources, and soil
protection), and it does not punish countries that have already taken ac-
tion to halt deforestation through early action, such as Costa Rica. It en-
sures that reductions are not no-lose, as emitting below business-as-usual
(BAU) levels is rewarded and emitting over BAU levels brings increasing
penalties. It also provides incentives for developing nations to put pres-
sure on one another to improve REDD efforts, as each individual country
receives more funding if other countries improve carbon stocks. Crucially,
this should help combat inter-country leakage while the national baseline
combats intra-country leakage.

According to IPAM and the Woods Hole Research Center, the mech-
anism can be enhanced by including emission reduction targets instead
of just defining a baseline using historical deforestation rates. IPAM esti-
mates indicate that a stock-and-flow mechanism with these reduced de-
forestation targets is the most effective (in terms of mitigation) and sec-
ond most efficient (in terms of effective CO, reductions vs. credits gener-
ated) instrument to reduce emissions from deforestation: see Table 10.1.
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TABLE 10.1
Comparison of Effectiveness, Efficiency, and Equity for Different REDD Proposals
(Target Set at 20% and Withholding Level = 0.75)

Reduction in Efficiency (Effective CO,

Different REDD Proposals Emissions Reductions vs. Credits)
National historical 61% 71%
Higher than historical for low deforestation 66% 69%
Weighted average of national and global 63% 83%
Uniform fraction of quantified stock 64% 57%
Standard stock-flow 65% 99%
Stock-flow with targets (75-20) 74% 89%
Conclusion

Brazil and other developing countries committed themselves under the
Kyoto Protocol to reduce emissions in the Kyoto commitment period
2008-2012, but their obligations were not quantified. If the current trend
remains unaltered, the contribution of developing country emissions to
total GHG stocks in the atmosphere should grow from around 20% of the
world total in 2000 to 45% by 2030.

It is our belief that the highest-emitting developing countries (includ-
ing China, India, and Brazil) should be bound by commitments for their
emission reductions, but the least developed countries should not. Ideally,
these initial commitments would last from 2020 to 2050. The European
Union’s (EU) potentially acceptable proposal to accompany these devel-
oping country commitments is to reduce emissions across the EU by at
least 20% below 1990 levels by 2020—and even to adopt a 30% target if a
satisfactory international agreement takes effect.

Emissions mitigation through LULUCF needs to be adequately dealt
with if the global climate regime is to achieve the targets necessary to
avoid harmful climate change in a cost-effective manner. One contender
to produce efficient and effective results is the stock-and-flow mechanism,
which will create the right incentives for heavily forested developing na-
tions to engage with deforestation in a meaningful way.

FURTHER READING

BNDES, Amazon Fund documents and institutional information, available at
http://www.amazonfund.gov.br.
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Mitigating Climate Change at
Manageable Cost
The Catalyst Proposal

Bert Metz

Senior Fellow, European Climate Foundation

Key Points

Even assuming ambitious GHG reductions by developed countries,
large additional reductions in developing country emissions are re-
quired in order to limit global warming to 2°C. A total of €65-100
billion annually over the 2010-2020 period is needed to finance
these reductions and meet developing countries’ adaptation needs.
International carbon markets similar to the existing CDM could
provide an additional €15-20 billion annually, leaving the main
contribution of €50-80 billion to public funding. It is unlikely this
amount of public funding can be put together under the current
economic circumstances.

Several options exist for regulating the carbon market to get more
funding from it, achieve additional reductions, and meet a sub-
stantial portion of the shortfall. These include discounting credits
awarded, allowing developing countries to sell credits only if they
also achieve uncredited reductions, and restricting the award of
credits to high mitigation cost sectors.

A novel and more effective option is establishing an intermediary
body (or carbon bank) that would use revenues from credit sales to
fund incremental costs of mitigation actions in developing countries,
thereby capturing the rent that exists in an unregulated market. That
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rent then could be reinvested in additional abatement measures. The
carbon bank can be centralized or decentralized; the latter approach
might be politically attractive.

Background

Realistic estimates for the funding needed to finance mitigation and ad-
aptation activities in the developing world are in the range of €65-100
billion annually on average over the 2010-2020 period. This takes into
account the range of abatement activities with moderate and large posi-
tive costs and the barriers to finance that will have to be dismantled or
overcome.

Where to Find the Money?

There are, in principle, two sources where the money can be found: public
funds and the carbon market. The first question is: what would be a real-
istic number for the amount that can be obtained from public funds? In-
creasing of official development assistance (ODA) and transfers of funds
generated by CO, taxes; revenues from auctioning of domestic emission
allowances in developed countries; international auctioning of emission
allowances to developed countries; and levies on international aviation
and shipping are the most prominent proposals under discussion. All
have serious limitations. For instance, an increase in ODA has already
been promised by developed countries for assisting developing countries
to meet the Millennium Development Goals (MDG). Climate change
funds should be additional to MDG funds, but government budgets of
most developed countries are under serious pressure. For most other op-
tions, international agreement is needed.

The Carbon Market

At present, the carbon market—as we know it from the experience of
the Clean Development Mechanism (CDM)—is driven by the demand
for offsets in developed countries. Therefore, the volume of the financing
through the market depends on the developed country emissions reduc-



Mitigating Climate Change at Manageable Cost 107

tion targets. If we assume a 25% on average developed country reduction
below 1990 rates by 2020 (the lower end of the 25-40% below 1990 range
for developed countries collectively as their equitable share of the effort
towards keeping the global temperature increase limited to 2°C above pre-
industrial), the Catalyst calculations indicate that €15-20 billion per year
out of the total incremental cost of developing country climate finance
can be covered through the carbon market. This conclusion is based on
the assumption that, as is currently the case under the CDM (ignoring
the small adaptation levy), offset credits are sold and bought at a mar-
ket clearing price, and the buyer receives one tonne of credit for every
tonne of offset achieved. Under these assumptions, the total value of mar-
ket transactions would be much higher than €15-20 billion annually, but
much of that value would accrue to project developers or brokers in the
form of economic rents (the excess of revenues received over project costs
including a normal profit to cover capital costs). This would mean that an
amount of €50-8o billion would be required from public sources, which,
for the reasons above, may not be unlikely.

Can the Carbon Market Be Reformed and
Regulated to Deliver Much More, Reducing the
Developing Country Finance Shortfall?

There are in principle several ways to deliver more incremental cost fi-
nancing out of the carbon market through regulatory measures. The sim-
plest is to depart from 1:1 offset crediting and require a discount: devel-
oped countries and their firms that want to use offset credits are obliged
to buy, for instance, two tons of offsets for each ton credited. Another ap-
proach is to have developing countries accept undertaking some reduc-
tions themselves and selling credits if they are able to reduce more than
what they promised to do anyway. This means some of the incremental
costs are paid for by developing countries themselves (although they may
be able to earn rents to cover those costs through credit sales on the ad-
ditional reductions). A third approach is to restrict the award of credits to
offsets from high cost sectors (i.e., the power and industry sectors) so that
a higher share of carbon market financing is directed to the sectors where
the rents (the excess of revenues received from credit sales over reduc-
tion costs) are lower, and more reductions can be achieved with the same
amount of market financing.
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« Offsets sold
° Market value '

« Offsets bought
° Incremental c’

.

G “Carbon bank” purchases offsets by financing the incremental cost of emissions
reductions in developing countries.

Additional
abatement
or adaptation
measures
financed

“Carbon bank” leveraging mechanism:

e “Carbon bank” sells offsets at market prices to developed countries.

“Carbon bank” captures the difference between the incremental cost of
e emissions reductions in developing countries and the market cost of
emissions sold to developed countries.

“Carbon bank” uses the difference to finance either incremental costs of
further abatement in developing countries or adaptation measures.

Fig. 11.1. A carbon bank could help to raise additional financing for mitigation
or adaptation measures. (Source: McKinsey Global GHG Abatement Cost Curve
v2.0 (2009); Project Catalyst analysis)

The fourth approach, one that steps outside the framework that has de-
veloped to date, is to create an intermediary body (a carbon bank) that is
the sole issuer of credits (see Figure 11.1). This bank would sell credits to
developed countries at prices commensurate with the (high) market value
of credits in developed countries, but would use the money to cover the
incremental costs of the measures in developing countries, eliminating the
rents that would otherwise accrue to sellers of offset credits. In principle,
the discounting approach can produce a similar additional funding flow,
the other two approaches probably less so. In all cases, it is assumed that
the least developed countries will continue to have access to a project-
based CDM, like what is currently available to all developing countries.

A carbon bank would cover the financing through the carbon market,
but in principle could also manage the public funds that have to supple-
ment carbon market financing, creating a basis for integrated and eflicient
financing.

The carbon bank idea could be implemented in the form of a central
international body. This would have obvious advantages in terms of ef-
ficiency and transparency, but would not necessarily get the required
political support. Developing countries in general are reluctant to accept
this centralized model because of their experiences with the World Bank
and the Global Environment Facility in disbursing other climate-change-
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related funds; they complain about lengthy bureaucratic procedures and
dominance of World Bank policy over their interests. Developed coun-
tries might also have hesitations on a centralized model, particularly if the
carbon bank would also handle their bilateral contributions; they like to
have control over the destination of their contributions.

However, the bank could also be set up in a decentralized form, either
as a series of regional banks or even a network of national banks (maybe
regional for small countries). This would enhance the feeling of owner-
ship of developing countries. In fact several developing countries have al-
ready set up national trust funds, such as the Brazilian Amazon Fund and
the Indonesian Climate Change Trust Fund. For developed countries, a
decentralized structure might also be attractive, since it would allow for
bilateral arrangements and increase choice.

Where Does That Bring Us?

With a regulated carbon market, the share of the funding coming from
the market can likely be increased to €20-4o0 billion per year. That reduces
the pressure on public funding significantly, reducing its contribution to
€45-60 billion per year. While it will probably not completely cover the
shortfall in funding that can be expected, because €45-60 billion is still a
very high number under the current economic circumstances, it provides
a much better chance of meeting the required funding needs for an ambi-
tious Copenhagen agreement.

There is also the issue of effectiveness and efficiency of the current car-
bon market. The project-based CDM is the dominant mechanism in the
market at the moment. There are doubts about the integrity of the sys-
tem, because it is very likely that part of the emission reductions cred-
ited through the CDM would have happened anyway; in other words, this
leads to higher emissions overall than intended. The carbon market in a
post-Kyoto agreement would have to be 5 to 10 times larger than the cur-
rent CDM. Doing that by scaling up the project-based CDM is not an
option. More efficient sector-based program approaches will have to re-
place the CDM. These program approaches can more easily be controlled
to only credit additional action.

The option of the carbon bank, combined with sector-based program-
matic approaches has some other advantages over the alternatives: there is
a better chance of fixing the current imbalances in CDM financial flows
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(most money goes to 10 developing countries and many developing coun-
tries do not receive anything) and providing funding to all developing
countries. A carbon bank would also effectively eliminate the volatility of
the carbon price, something that is quite detrimental to investments in
low-carbon options in developing countries.

FURTHER READING

McKinsey and Company, Pathways to a low carbon economy (2009), available at
https://solutions.mckinsey.com/climatedesk/CMS/Default.aspx.

Netherlands Environmental Assessment Agency, “Chair’s Summary Report:
Where development meets climate: Development related mitigation options for
a global climate change agreement,” available at http://www.pbl.nl/en/dossiers/
Climatechange/Publications/International-Workshop-Where-development
-meets-climate.html.

Project Catalyst, Financing global action on climate change, available at http://
www.project-catalyst.info.

Project Catalyst, Towards a global climate change agreement— Synthesis Report
(2009), available at http://www.project-catalyst.info/images/publications/
synthesis_paper.pdf.
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Key Points

To encourage developing countries to move to low-carbon devel-
opment paths as swiftly as possible, Environmental Defense Fund’s
CLEAR proposal (Carbon Limits + Early Actions = Rewards) offers
developing countries Clean Investment emissions budgets (CIBs)
that can enable developing countries to access a pool of emissions
allowances initially greater than their business-as-usual expected
emissions, if they place domestically enforceable absolute caps on
the emissions of their major emitting sectors.

By promoting early, broad-scale access to carbon markets, CLEAR
seeks to help emerging economies gain access to the capital needed
to finance this transition.

CLEAR provides a measurable, reportable, and verifiable mechanism
that rewards any developing country making a firm commitment to
reduce emissions early, applying the benefits of carbon trading on a
scale far greater than a project-by-project basis.

CLEAR could also help build capacity early on in a number of areas
(technology; abatement opportunities; infrastructure; financial insti-
tutions, products, and expertise in the mitigation sector) in develop-
ing nations.

Climate Finance 111
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Introduction

The world’s collective effort to curb climate change will rely heavily upon
the global marketplace—the only force large and strong enough to drive
the needed innovation and carry through the necessary reductions in
greenhouse gases (GHG). This approach is being taken seriously around
the world, as evidenced by the success of the European Union Emissions
Trading System (EU ETS), the passage of the American Clean Energy Se-
curity Act (ACES) through the House of Representatives in June 2009, and
proposals under development in a number of industrialized and emerging
economies such as Australia, New Zealand, the Republic of Korea, and
Mexico. Proposals under discussion in the latter aim to engage in carbon
markets much more broadly than avenues currently available through the
Kyoto Protocol’s Clean Development Mechanism (CDM). Enactment of
strong US cap-and-trade climate legislation could, more than any other
single step, unite industrialized nations in demonstrating the opportuni-
ties presented by low-carbon economic growth.

The effort to prevent the worst effects of global warming will require,
however, not just serious emissions cuts by industrialized countries but
also early emissions reductions by many others—including, most impor-
tantly, the two dozen or so largest, fastest-growing, and most influential
emerging economies. This proposal is directed at the this group, offering
a framework that can address concerns about limiting emissions without
constraining economic growth, and can help generate financing to facili-
tate the swift and early shift towards low-carbon pathways.

The Basic Idea

CLEAR (Carbon Limits + Early Actions = Rewards) invites developing
nations that do not yet have emissions reductions obligations to adopt
a Clean Investment Budget (CIB), a multi-year absolute emissions limit
covering either the whole economy or the major emitting sectors. Reflect-
ing the negotiations underway in the context of the UN Framework Con-
vention on Climate Change and legislative developments in the United
States, nations that undertake nationally appropriate mitigation actions
(NAMAs) could propose to the international climate treaty body a Clean
Investment Budget (CIB) initially set at levels at or below their anticipated
NAMA emissions pathway (Fig. 12.1). Nations could be given access to
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Fig. 12.1. Clean Investment Budget set at or below a nation's NAMA
pathway. (Source: Environmental Defense Fund, The CLEAR path: Re-
warding early actions by emerging economies to limit carbon (2009))

the resulting pool of CIB emissions allowances early, resulting in CIB al-
lowances in excess of the country’s emissions at the beginning of the CIB
period (Fig. 12.2). These allowances could help provide funding to assist
the nations with the transition to a low-carbon economy by allowing de-
veloping countries to dock into the carbon market swiftly and efficiently.
Many developing countries lack the financing to implement such trajec-
tories. CLEAR taps the power of carbon markets to help nations move
swiftly and early to low-carbon pathways.

CIBs would be made transparent, feasible, and enforceable via domes-
tic legislation that binds covered sectors to the declared path. CIBs would
need to be determined in advance for at least two successive commitment
periods (with the second limit lower than the first), to ensure incentives
exist early on to transition to a high-technology, low-carbon economy
(Fig. 12.3). Figure 12.3 illustrates a hypothetical CIB over two five-year
commitment periods starting in 2013. The upper darker areas indicate
the portion of allowances available above current emissions. Initially, only
the dark area above current emissions is the area at the beginning of the
CIB period. As the CIB delivers financing to help implement NAMAs,
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Fig. 12.2 (top). Early access to Clean Investment Budgets can help finance
low-carbon development. (Source: Environmental Defense Fund, The
CLEAR path: Rewarding early actions by emerging economies to limit
carbon (2009))

Fig. 12.3 (bottom). CIB allowances allocated on an average annual basis,
for two periods. (Source: Environmental Defense Fund, The CLEAR Path:
Rewarding early actions by emerging economies to limit carbon (2009))
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however, the resulting emission reductions would render more CIB allow-
ances surplus and available for financing more economic and more low-
carbon growth, creating a positive cycle for even more ambitious NAMAs,
consistent with the Bali Action Plan.

How Much Room Is There for CLEAR?

At the 2009 G8 Summit held in LAquila, Italy, and in the Major Econo-
mies Forum associated with the Summit, leading nations recognized the
importance of averting more than 2°C of warming, a threshold also rec-
ognized in the Waxman-Markey climate change legislation that passed
the US House of Representatives shortly before the Summit. If, consistent
with these developments, nations voluntarily adopt NAMAs that include
domestically enforceable multi-year limits on the absolute GHG emissions
of their major emitting sectors, set below BAU and at levels consistent
with 2°C, they could dock into the carbon market and receive CIBs. Table
12.1 and Figure 12.4 illustrate the constraints implied by a maximum global
2°C increase. Figure 12.4 depicts emissions as indicated in Table 12.1.

Note that Table 12.1 considers the case in which the European Union
follows its 20-20-20 approach. If, however, the EU took a tighter target in
2020 of 30% below 1990 levels, and set aside a percentage of its post 2012
allowances to contribute to CLEAR, then at €10-20/ton the tighter EU
target could secure a further €24-48 billion in financing from 2013-2020,
without any leveraging. Leveraged two to one, it could secure up to €96
billion in financing. While these estimates are contingent upon a num-
ber of factors, they are significantly larger than existing flows and rank
among the highest proposed new funding mechanisms for GHG emissions

TABLE 12.1
Emissions Targets Assumed to Achieve 2 Degrees (% Difference from 1990 Base Year)

Country/Group
Canada,
Japan, Other
Rest of Rest of Major-Emitting
OECD OECD  E. Europe/  Tropcial Developing
Us Europe Russia Pacific Eurasia Deforestation Countries

2020 -23% -20% -10% 10% -10% BAU BAU until 2016;
2050 -77% -80% -80% -80% -50% -29% peak in 2019;

then decline
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Fig. 12.4. Emissions pathways required to limit temperature to 2°C warming.
(Source: Environmental Defense Fund, The CLEAR Path: Rewarding early actions
by emerging economies to limit carbon (2009))

mitigation in emerging economies. Moreover, CIB allowances could be
used to generate even greater levels of financing, as discussed below.

But as Figure 12.4 makes evident, there is little time to spare. Because
the availability of CIBs is necessarily contingent upon the gap between ex-
isting emission pathways and the point at which the 2°C threshold is ex-
ceeded, every year of delay in signing onto a CIB means fewer CIBs that
offer sufficient incentives to sign up will be available. The most crucial
time for embarking on the CLEAR path is the period between 2010 and
2020, at the latest. If the CLEAR path is not implemented by then and
there is no progress toward limits on developing countries’ emissions, the
atmospheric headroom to accommodate CIBs will disappear by around
2023—even with major emission cuts by industrialized nations. If there is
no progress toward emissions limits in emerging economies, progress on
emission reductions in industrialized nations is likely to slow, sharply in-
creasing the danger of irreversible, catastrophic consequences from global
warming.

The calculation of atmospheric headroom reflects an environmental
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constraint on the total size of all CIBs available through the CLEAR path.
A second consideration is relevant as well: how to make CIBs most effec-
tive in the context of global carbon markets.

Achieving Maximum Emissions Reductions through
Carbon Markets

A primary goal of the CLEAR path is to provide a readily available
source of capital to help emerging economies finance the transition to a
low-carbon economy through nationally appropriate mitigation actions
(NAMAs). Realizing this goal, however, requires more than simply grant-
ing these countries a generous allotment of allowances: a framework must
be erected to ensure that CIB funding is well spent. This section sketches
out the range of financing mechanisms that could be used.

Financing Mechanisms

One could imagine three broad channels for disbursing CIB funds.
First, CIB allowances could be used as collateral to secure traditional fi-
nancing through private banks or perhaps export credit agencies for emis-
sion reduction projects that are “no regrets” or of relatively low marginal
cost. The return on investment for these projects would enable the nation
to repay the loan and use the CIB allowances as new collateral for a fur-
ther loan, in effect enabling the CIB allowances to serve as a revolving
fund. Used in this way, CIBs would facilitate financing by alleviating the
need for alternative loan guarantees and expanding access to credit. Be-
cause the financiers would retain their incentive to assess the viability of
projects and monitor performance, this approach would require relatively
little oversight by the authority holding the CIB allowances other than to
perform due diligence on the banks providing the financing, and to en-
sure that the contract terms were not too generous. Since CIBs might be
used only as collateral, a substantial fraction of them would be returned
to the carbon capital account after the completion of the underlying loan,
and then used as collateral for further loans. Moreover, allowances could
be (partially) retired after loan repayment to further strengthen the envi-
ronmental integrity of the program.

A second option—perhaps less leveraged but also more tightly over-
seen—could be a system of carbon loan payments or carbon dividends.
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In this case, the CIB allowances serve as a guaranteed stream of carbon
cash flow. Banks would provide incremental debt or equity financing for
emissions reductions projects (in conjunction with other base financing).
The host country or project sponsor would repay its debt (or pay out divi-
dends) with CIB allowances. In the meantime, allowances would be held
in escrow by the CIB trustee, who would disburse the funds and moni-
tor compliance. The authority would also be responsible for approving the
projects and determining their expected yield of emissions reductions.
Payments could still be structured to yield carbon leverage of greater than
ton-for-ton reductions.

Finally, direct grants, funded by the proceeds from the sale of CIB al-
lowances, would be the most tightly overseen and probably least leveraged
alternative. A grant mechanism could be modeled after the Multilateral
Fund established by the Montreal Protocol to assist developing countries
in reducing ozone-depleting substances, which is commonly seen as a suc-
cess. As in that case, the responsibility of overseeing national action plans
could be assigned to one central, international body, while other entities
worked on a local level (the Implementing Agencies in the Multilateral
Fund) to approve funding and monitor projects. Grants could be directed
at the incremental cost of emissions reductions.

None of these financing mechanisms is sufficient by itself; they are
complements rather than substitutes. Using CIB-AAUs as collateral could
appeal to countries with well-developed capital markets, and would be
suited to projects where an incremental investment is easily identified and
yields reliable and significant operating cost savings—for example, energy
efficiency in commercial buildings.

Carbon loan payments or dividends would be more appropriate to
finance projects where (i) the incremental cost was fairly well defined,
(ii) the resulting emissions reductions could be accurately estimated and
monitored, but (iii) those emissions reductions fail to translate into fi-
nancial gains. Finally, grants could be used to finance policies or broader
projects (e.g., transmission networks to support renewables) that contrib-
ute to long-term reductions in emissions but are less suited to conven-
tional private-sector project finance.

Compliance and Enforcement

Compliance and enforcement are central issues in the design of any
international regime; climate policy generally, and the CLEAR path spe-
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cifically, are no exception. In the context of CIBs, two distinct compliance
problems can be identified. First, is the country using its CIB allotment to
finance clean investment? Second, is the CIB country meeting its obliga-
tion to hold allowances sufficient to cover its emissions?

Each of these problems is individually familiar from international en-
vironmental policy. Multilateral development banks as well as private fi-
nanciers face similar challenges in overseeing how grants and loans are
spent in the context of economic development. As in that context, robust
oversight of financial flows will be necessary to ensure that countries use
their CIBs to fund long-term projects that will reduce GHG emissions in
the long run. The stringency of such oversight would presumably vary
depending on the financing mechanism used. In particular, when CIB
allowances are effectively given to the recipient country as grants, the
case for stringent oversight (on both normative and practical grounds) is
strongest. When CIB allowances are used as collateral, with the prospect
of eventually retiring them rather than releasing them into the market,
the potential impact on the atmosphere is much reduced, and thus the
need for oversight is as well.

One possibility is for CIB allowances to be held in an escrow account in
order to allow for oversight. This, in turn, can serve as a key incentive for
compliance, which ought to be especially effective in the early years of the
program. If a country has embarked on the CLEAR path and voluntarily
taken on a CIB, presumably it will find it valuable in the first few years to
comply with the requirements in order to continue to receive the with-
held (escrowed) tons. This logic argues for giving large CIBs, but holding
most allowances in reserve and releasing them only slowly over time. In
this way the CIB can help solve not only the initial participation problem
but also the ongoing dynamic participation (continuation) problem. It is
also crucial that the escrow account be held as long as possible.

To aid compliance, CLEAR can draw on several risk management
tools:

o Monitoring. Rules must require reporting of absolute emissions—a
crucial element of monitoring-reporting-verification (MRV) with-
out which there is no assurance any climate goal can be achieved.
With MRV, market actors are more likely to maintain discipline.

o Insurance. CLEAR rules could require nations to offer an insurance
pool of pre-agreed allowance quality which could be used as re-
placements if any marketable CLEAR reductions were challenged.
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o Leverage Limits. While CLEAR allowances could be used to obtain
loans greater than the current value of allowances, rules might es-
tablish risk-based leverage limits and require that some CLEAR al-
lowances be held in escrow.

o Allowance Devaluation. If MRV indicates that a CLEAR nation is
not achieving full emission reduction value, carbon market admin-
istrators could devalue its allowances in their trading programs.

o Plan Robustness. Plans must be transparent, feasible, and enforce-
able via domestic legislation that binds the government to the de-
clared path.

Ultimately, as in any agreement among sovereign nations, enforcement
cannot be imposed entirely from without. The long-run solution to com-
pliance, therefore, has to rest on ensuring that it remains in the economic
self-interest of sovereigns and companies and communities in their ma-
jor emitting sectors to continue to follow low-carbon development paths.
CIBs need to finance investments that make it more attractive ex post to
continue along the low-carbon path than to abandon it. Certainly estab-
lishing the international and domestic frameworks for such systems will
entail overcoming significant domestic political resistance. However, once
established, such systems can create an endogenous source of political
support, by promoting the growth of clean energy industries with new in-
centives and resources and delivering clean energy and better living stan-
dards to consumers, who then become constituents for remaining in the
frameworks. Those domestic constituencies can then help to sustain the
political will to continue to participate in low-carbon development frame-
works going forward. In effect, the act of participating in the regime helps
to reshape incentives in favor of compliance.

Conclusion

A framework that begins with industrialized nations adopting strong bind-
ing caps on their absolute emissions, and that invites developing countries
to take the CLEAR path, rewards and incentivizes emerging economies
to move swiftly to reduce their emissions and increases the chances of
avoiding globally dangerous climate change. The sooner emerging econ-
omies move to establish CIBs, the greater the rewards they will receive
in terms of finance for sustainable development, and the sooner they can
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transition to more sustainable low-carbon economic development. The
greater the delay, the less remaining emissions-absorptive capacity will be
available, and the more difficult it will be for the world to avert severe
climate change.
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Chapter 13

Carbon Market Design
Beyond the EU Emissions Trading Scheme

Henry Derwent

President, International Emissions
Trading Association

Key Points

The EU ETS has proven the potential of a cap-and-trade scheme to
reduce carbon emissions on a large scale. Despite criticisms of the
manner of its implementation, its failure to stimulate much invest-
ment in low-carbon technology, and its price volatility, important
lessons have been learned, and on many fronts it has performed bet-
ter than expected.

The concept of offsetting continues to raise political and moral con-
cerns in many quarters, despite supplementarity being taken seri-
ously by developed countries.

With the future of the CDM currently uncertain, it is important
when designing a successor to Kyoto not to lose the benefits of the
CDM to developing countries. But it is also important to make sure
that new or improved mechanisms are designed in a way that ap-
peals to private-sector investors and—at least initially—covers risks
that could put investors off.

Over time, a global carbon market is most likely to emerge from
links established between national and regional schemes. The rate at
which this occurs is highly dependent on the balance between the
extent of incompatible design features and the benefits to be reaped
from such links.
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The EU ETS

Much has been written about the European Union Emissions Trading
System (EU ETS) and what it has demonstrated about the potential of
carbon trading. It is generally acknowledged that the allocation process
in the first period, pre-Kyoto, was uncoordinated, and as a result issued
too many emissions allowances, giving rise to an embarrassing price col-
lapse. Yet recent econometric analysis suggests that when allowance prices
were high, significant carbon reduction did occur. It is also acknowledged
that the second phase, though demonstrating the ability of the European
Commission to get to grips with excessive national allocations, has been
flawed by continuation of conditions making free allocation of emissions
permits politically unavoidable, and that the recently concluded frame-
work for the third phase has not improved matters all that much. But over
the Kyoto commitment period, the EU ETS has been, as was intended,
the premier European emissions reduction policy. It has worked to limit
emissions growth.

A further criticism is that even if the ETS has worked in the short
term, it has induced little if any investment in low-carbon technologies.
Current allowance prices barely justify fuel switching in power stations,
let alone the construction of low- or no-carbon generation alternatives.
This criticism, however, begs the question of what our objectives should
be. The primary economic purpose of emissions trading is to identify and
smoke out the lowest-cost emissions reduction options when it is clear
that carbon needs to be reduced. There is no justification for installing
low-carbon capital equipment quickly if underlying trends in the econ-
omy are pulling carbon emissions down, or if there are cheaper untapped
reservoirs of low-carbon activity.

Also, the ETS has been criticized for excessive price volatility. Evi-
dence here is usually dominated by the price-collapse in Phase 1. Phase
1 was avowedly experimental and insulated from the Kyoto commitment
period. It served to convince the EU member states collectively that the
Commission needed to take a tougher role in the future in approving al-
locations and improving the flow of information. The second period of
price weakness, in 2009, is fundamentally different. It would in fact be
a matter for some concern if the price of carbon on the EU ETS had not
reflected the decrease in emissions caused by decreasing energy costs and
production activity due to the economic downturn. This experience in
fact shows that the market is working properly. If the Phase 1 story is
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excluded, the volatility of the carbon price has been no greater than eq-
uities for much of the period, and certainly no worse than oil and some
other commodities.

However, the argument about the relationship between the EU ETS
price and low-carbon investment persists. Critics acknowledge that to-
day’s price ought to be no real guide to the expected cost of carbon over
decadal time-scales. The real issue is expected carbon prices over the me-
dium to longer run. Here there is definitely a question as to why the EU’s
commitment to at least a reduction of 20% by 2020, irrespective of the
outcome of Copenhagen, has had so little impact on low-carbon invest-
ment plans in the EU. Some possible answers are that from now to 2020
is just not a long enough period; or that the Copenhagen international
negotiations will provide the final figure, and there is no point in act-
ing in advance of it; or that 20% is in fact a low enough level of am-
bition to be achievable by a combination of expected regulatory meas-
ures and revenue-account activities such as continuing to adjust the fuel
mix. There is a persistent suggestion from some firms and academics that
longer-term price uncertainty is a political risk that governments ought
to underwrite in some way.

Offsets

The degree to which developed country emissions reduction obligations,
and the obligations that those countries delegate down to their compa-
nies, can be satisfied by any form of offset has been the subject of con-
tinuing debate everywhere. On the one hand, achieving a reduction in a
global pollutant at the lowest cost available, wherever in the world the re-
duction takes place, is a central tenet of a rational economic approach to
greenhouse gas (GHG) reduction. On the other hand, many people think
that developed countries, and companies within those countries, ought
not to be given a cheap way out of their obligations and their former
profligacy, and ought to be concentrating on reducing their own emis-
sions rather than offsetting them by reductions elsewhere. Plus there are
some political objections to paying foreign countries for emissions reduc-
tions when there could be jobs or other economic advantage from taking
action at home.

This set of arguments was settled in the Marrakech international nego-
tiations by a “supplementarity limit” on offsets, which has been respected
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in the EU ETS but has still given enough scope for Clean Development
Mechanism (CDM) offset credits to enjoy a strong market, and in some
cases handsome profits, through EU ETS compliance demand. But the
demand for CDM reductions now shows signs of slowing down as many
member states have begun pursuing cheaper offset opportunities provided
by surplus Assigned Amount Units (AAUs) from other Annex I countries,
particularly the generous AAU settlements that Russia, the Ukraine, and
other economies in transition took away from Kyoto.

Otherwise the market has in fact done what markets are supposed to
do: found the lowest-hanging and lowest-risk fruit first, even if some of
these fruits have not been to everyone’s taste. Those developing countries
that have benefited, and those who think they will have a chance of doing
so in the future, have quickly warmed to the CDM even if at an earlier
stage their negotiators were hard to convince of its merits. The CDM has
achieved investment in developing countries that would not have hap-
pened otherwise, some of it involving technology transfer and capacity
building; it has awakened interest in emissions reductions in countries
that still strongly deny that they have any obligation to reduce; and it has
promoted international partnership—all just as it was intended to.

Beyond the CDM Approach

Yet the future of the CDM is now seriously uncertain. The EU has real-
ized that the emissions reduction streams created by the tranches of CDM
projects accepted for Phase 2 of the EU ETS will continue to provide a
large proportion of the reductions available within the space defined by
their supplementarity policy: there is little room left for new offset proj-
ects. They have also become concerned that a perpetuation of the CDM
will create incentives for developing countries to refrain from adopting
emissions reduction targets of their own. And they note that the rise in
developing country emissions continues to be so steep that the principle
of offsetting developed country emissions with some developing country
ones can only have a limited life.

This news, combined with the general uncertainty about global carbon
prices, has come close to knocking the bottom out of the CDM market.
There are a small number of mainly public-sector funds that are prepared
to take a bet on post-2012 CDM 1 prices, but overall the preference is to
wait and see. A lot of confidence and capacity is leaking out of the market
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as a result. It is possible that CDM demand from the US and Australia
could come in just at the right time to take over from the shrinking EU
appetite, but it is at least as likely that there will be a gap and/or a delay.
While Australia has moved in the direction of greater willingness to use
emissions reductions available on the world market, there is deep suspi-
cion in the US about the CDM, and much of the available space there for
international offsets could be occupied by favored, if still rather vague,
forestry offset proposals.

The EU has been setting out a more detailed version of its vision of
the future, which is clearly linked to its Copenhagen negotiating strat-
egy. They have specified that the CDM is expected to continue for Least
Developed Countries, and that a version of the many-headed concept of
sectoral crediting could act as a means of moving the larger developing
countries away from project-dependence towards a future where these
countries have emissions trading schemes like the EU’s that could link in
to a wider global system. But apart from the difficulty of persuading the
developing countries, whose suspicion of sectoral targets is deep-rooted,
little attention seems to have been given so far to the fundamental need
to design a crediting mechanism that will be bankable and will attract
private-sector investors. Conventional CDM projects look like familiar
project finance models, with extra revenue. But how can the disciplines
of project finance be applied to a whole economic sector without massive
political risk? Who are the counter-parties, who bears the risk, and where
is the collateral?

Other New Mechanisms

The same concern arises with other ideas for new mechanisms that are
being repeatedly discussed in the international negotiations and in con-
versations between stakeholders, including other approaches to sectoral
agreements such as the crediting of developing country actions that go
beyond Nationally Appropriate Mitigation Actions (NAMAs) and Reduc-
ing Emissions from Deforestation and Degradation (REDD). It is far from
clear what the overall impact on the balance of supply and demand will
be, though in general it seems likely that very substantial additional sup-
ply could be created through these routes.

Yet clearly, something must be done to engage the larger developing
countries more firmly in the enterprise of reducing their business-as-
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usual (BAU) emissions beyond what they are likely to regard initially as
nationally appropriate; there must be a balance between persuading them
for geopolitical reasons to go further and paying for emissions reductions
that go further still. Those payments are bound to be a combination of
public and private money from developed countries.

Clarification of the size of those payments and the proportion that is
likely to come from additional public-sector funds or other sources will
be very important in order to establish the basis for a political agreement.
But the nature and economic justification of the private-sector contribu-
tion must also be defined in terms that will make sense to the potential
contributors. Carbon finance started as a supplementary revenue source
for projects. There seems to be no reason a project-based approach could
not continue alongside or within sectoral-level obligations, or alongside
the introduction of cap-and-trade as a domestic means of producing a
nationally appropriate level of emissions reductions. Departing from the
project approach requires a new look at the nature of the investment and
its risks, and the potential for risk-reduction. A time-limited or otherwise
diminishing availability of these support mechanisms would build on
international precedents, although while available they could overlap or
run together rather than present a sudden jump between what has been
proved successful and what has no record of accomplishment. A new pro-
gram of policy risk guarantees from international financial institutions
(IFI), perhaps including guaranteed levels of emission reduction purchase,
could bridge the gap, either directly or passed through the host country
government. Special public-private institutions could perhaps be created
to define and drive the sector-wide emissions reduction proposals.

The Global Market

The ultimate vision for carbon finance, in the minds of many stakehold-
ers, is a global market. The attractions in terms of economic efficiency
are obvious, and there is no reason a global market cannot be consistent
with the principle of common but differentiated responsibilities. But it
seems very unlikely that major national and regional authorities will sub-
mit to a central scheme, particularly if run by a United Nations agency. It
is now generally accepted that a global market will instead emerge over
time from the gradual coming together of national and regional schemes.
But there will probably be a battle between the economic pressures to
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harmonize and the political desire to preserve design differences resulting
from initial national political requirements. Experience with the incom-
patible design features, such as different forms of offsets or price controls,
may make it easier to compromise at a later date, but not necessarily. A
great deal of analysis and discussion regarding the various means of link-
ing and unification, and who might gain or lose, is going to be necessary
before a sufficient constituency is likely to be built up for sacrificing dif-
ficult political choices already taken in favor of a greater good.
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Incentivizing Private Investment in
Climate Change Mitigation

Marcel Brinkman
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Key Points

o Reducing greenhouse gas emissions will require significant levels of
investment, both private and public.

o Investment in developed countries offers greater investment security
due to efficient capital markets and investment processes not found
in developing economies, although the latter present more oppor-
tunities due to greater rates of economic growth and infrastructure
development.

o Up-front capital investment likely will not be attractive to the pri-
vate sector unless governments provide sufficient cash flow support.
Because only a minority of such investments are inherently finan-
cially viable, government-mandated incentives such as carbon pric-
ing, standards, and direct subsidies/feed-in tarifts would be required
to generate greater investments in mitigation.

o The private sector could respond to incentives that provide a high
degree of regulatory certainty into the future and that effectively
counter principal/agent problems.

Leaders in many countries are seeking ways to reduce greenhouse gas
(GHG) emissions; ever increasing attention is being focused on how the
necessary reductions will be achieved. The challenge is significant; if the
proposed cuts are to be achieved, the power sector must find new, clean
ways of generating electricity; automobile fleets must be replaced with
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more fuel efficient or electric alternatives; and old and inefficient build-
ings must be phased out and replaced with new, energy efficient ones.

The global scientific community asserts that the world needs to reduce
its carbon emissions to limit global warming to 2°C above 1990 levels. To
achieve this limit, the world’s nations must stabilize atmospheric concen-
trations of carbon dioxide equivalents (CO,e) at 450 parts per million per
volume (ppmv), as compared to approximately 385 ppmv today. This re-
quires limiting global emissions to 44 Gt CO,e in 2020 and to 35 Gt in
2030—a large reduction from business-as-usual scenarios and lower than
today’s levels (approximately 46 Gt in 2005).

The investment needed to achieve this reduction is significant and
presents challenges for investors. National governments do not have the
means to invest the amounts required, especially given current economic
conditions. Private capital must play a major role in climate change in-
vestments, but will only do so within a stable, favorable regulatory and
market framework. This means that a key challenge for governments will
be to provide sufficient cash flow support to make up-front capital invest-
ment by the private sector attractive. The clear implication of this: to cre-
ate a lower-risk environment that encourages capital investment, policy-
makers will likely need to provide income support to mitigation projects
via domestic regulation.

Where Is Investment Needed?

The McKinsey Green House Gas Abatement Cost Curve (see Figure 14.1)
assesses the technical opportunities to abate CO,e emissions that cost un-
der €60/tonne in the period to 2020, as shown in the graph. Abatement
opportunities examined fall into three categories:

o Energy efficiency (buildings, transport, industry), representing 5 Gt
« Low-carbon energy supply, representing 4 Gt
o Terrestrial carbon (forestry and agriculture), representing 10 Gt

Investment in these sectors would start to turn these opportunities into
real reductions. McKinsey estimates that in order to reach a desired 450
ppmv pathway, €350 billion of incremental capital investment is needed
between 2010 and 2020, and €595 billion between 2020 and 2030. Sector
estimates are shown in Table 14.1.
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Fig. 14.1. Opportunities to achieve a 450 ppm pathway exist at under €60/t.
(Source: McKinsey Global GHG Abatement Cost Curve v2.0 (2009))

TABLE

14.1

Developing Nation

Global Investment Need Investment Need

€bn in €bn in €bn in €bn in
Sector 2010-2020  2020-2030 2010-2020  2020-2030
Buildings (mainly energy efficiency) €125 €155 €25 €45
Transportation (mainly energy efficiency) €70 €215 €25 €100
Industry (mainly energy efficiency) €75 €80 €40 €50
Power €65 €125 €30 €70
Waste €10 €10 €5 €5
Forestry and agriculture (terrestrial carbon)* €5 €5 €5 €5

* Forestry and agriculture (terrestrial carbon) represent a very significant abatement opportunity (10 Gt), but
require less up-front capital investment as most of the changes are behavior based, e.g., changed agricultural
practices or avoiding deforestation through increased economic activity in and around the forest. The capital
expenditure figures shown in the table relate to afforestation, i.e., the investment required to plant trees.
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What Are the Differences in Investment Conditions between
Developing and Developed Nations?

When considering the investment needed for low-carbon economic
growth, the differences in developed and developing nations” investment
environments are important. Developed nations have efficient capital
markets and investment processes, and should be capable of implement-
ing the right policies to support climate investment. The challenges in
developing nations are greater, as investors need to overcome regulatory
uncertainty and infrastructure and deployment obstacles. However, the
investment opportunities are often also greater due to major infrastruc-
ture investments and faster economic growth.

o Developed nations require €220 billion of capital investment per
year between 2010 and 2020, and €315 billion between 2020 and
2030: this is mainly driven by replacement or upgrade of existing
buildings (47% of the total capital need by 2020) and transportation
stock (20% of the total capital need by 2020).

o Developing nations require €130 billion of capital investment be-
tween 2010 and 2020, and €280 billion between 2020 and 2030:
China represents a large share of this (€60 billion or 44%).

How Can Investment in Mitigation Be Attractive for
Countries and for the Private Sector?

Investment requires the right financial and regulatory incentives. Any in-
vestment needs to recover the initial investment and the cost of employing
its capital over time, adjusted for the underlying risk of the investment.
Governments could make the economics of mitigation projects positive
for investors; this requires assurances of climate revenues for mitigation
via policies and measures that will stay in place, despite changes in gov-
ernment, for the life of the project.

Currently, only a limited number of investments that will produce
emissions reductions are inherently financially viable (net present value
positive) —those shown on the left-hand side of Figure 14.1. An example
would be energy efficienc