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JAMES F. PERKAUS AND KEVIN A. BAUMERT

The devastating impacts of the Asian financial crisis of 1997-
98 serve as only the most recent reminder that all liberalized
financial markets critically depend on regulatory frameworks
that incorporate sound risk-management principles. Some
of these risk-management principles are also applicable to
the emerging international greenhouse gas emissions mar-
ket: establishing transparency
and disclosure rules; properly
sequencing regulatory policies
(so safeguards are in place be-
fore large-scale international
capital flows begin); and avoid-
ing perverse incentives that re-
sult in excessive risk taking.

These risk-management principles are products of experience.
Because they are neither sensational nor innovative, they do not
grab headlines, and implementing them is a relatively thank-
less, tedious, and difficult task. Yet, their adequate implemen-
tation is absolutely indispensable to any environmentally sound,
cost-effective regime of an international emissions trading sys-
tem. This Climate Note illustrates how basic risk-management
principles apply to international emissions trading.  It also of-
fers recommendations to facilitate their implementation.

INTRODUCTION

Policymakers increasingly invoke the power of markets to
address environmental problems. This is, indeed, the case
with global climate change. Many analysts and government
officials have promoted international emissions trading as
the most feasible way of managing the global atmospheric
commons. This approach is incorporated into the 1997 Kyoto
Protocol and into other proposed international frameworks
for climate protection.1

The allure of international emissions trading stems mainly from
its potential to cost-effectively reduce greenhouse gas emissions.
In this regard, market mechanisms have proven to be often
superior to traditional domestic environmental regulations, in-
creasing the momentum to bring powerful market forces to
bear on the most challenging global environmental problems.

If implemented successfully,
international emissions trad-
ing would represent an un-
precedented achievement in
international regulatory coop-
eration. But where there are
high rewards, risks can be

equally high. An international emissions market will be
complex and difficult to manage. It will often feature
private sector actors, which will be regulated under the
domestic legal systems of participating countries. Yet,
the main subjects of the market will be countries with
emissions obligations under international law. This situ-
ation could present many challenges. Unless an appro-
priate regulatory framework is developed for an interna-
tional emissions market, future greenhouse gas goals will
not be achieved, setting back efforts to combat climate
change.

There is a lack of directly comparable environmental policy
experience to draw upon, which increases the challenge to
government negotiators and observers in shaping rules for an
international trading system. However, emissions markets share
some basic features of more traditional financial markets, par-
ticularly those that cross international borders. The experi-
ence of those financial markets provide some lessons that can
help guide policymakers in building durable, stable, and effi-
cient emissions markets over the coming decades.

An international emissions market shares
some basic features of more traditional

financial markets, particularly those that
cross international borders.
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Box 1 explains the basics of an international emissions
market. Its features present daunting risk management
challenges to market framers. Section I introduces the
concept of risk management in constructing and main-
taining financial markets, and explains how emissions
allowances are likely to constitute a new class of fi-
nancial instruments. Sections II through IV each fo-
cus on one risk management principle, which is illus-
trated from the Asian crisis  and applied to an
international emissions market. The Note ends with
conclusions and recommendations.

I.  FINANCIAL MARKETS AND RISK

A.  Emissions Allowances:
A New Class of Financial Instruments?
Emissions allowances—introduced in Box 1—are li-
censes that legally authorize the holder to emit a speci-
fied amount of greenhouse gases (e.g., one ton of car-

bon dioxide equivalent).2 These licenses, of course, have
an instrumental purpose:  to limit the total amount of
greenhouse gases churned into the atmosphere. Gov-
ernments accomplish this goal by creating scarcity—
that is, by limiting the amount of allowances in cir-
culation. Scarcity, in turn, creates financial value. In
some countries, the private sector will hold and trade
allowances.

Allowances are essentially regulatory commodities3 cre-
ated by governments for environmental management.
Although a greenhouse gas allowance is not a traditional
financial asset, it does share traits with currencies,
stocks, bonds, and other financial instruments. These
sorts of environmental markets already exist in some
countries. The sulfur dioxide allowances traded through
the U.S. Acid Rain program, for example, have charac-
teristics similar to greenhouse gas allowances and, thus,
traditional financial instruments. (See Box 2.)

How Does International Emissions Trading Work?Box 1

No one is quite sure how international
emissions trading will work, given the
lack of experience and absence of a
supportive international legal frame-
work. However, considering analyses by
governments and observers, we have a
reasonable idea of how this might work.
A framework for trading, generally,
would proceed along the following lines.

The first condition is that governments
adopt binding targets to limit or reduce
greenhouse gas emissions. Each partici-
pating country’s emissions must be re-
stricted to a maximum allowable level.1

The second condition is that each
country’s allowable emissions level will be
divided into discrete, tradable units.2

These tradable units are referred to as
allowances, because they “allow” the
holder to emit a specified amount of
greenhouse gases, say, one ton of car-
bon dioxide equivalent.

Although not a necessary condition, a
third important feature of an interna-
tional emissions trading system is the
involvement of private sector entities

within countries. Thus, governments could
devolve their allowances to private emit-
ters, which, in turn, could trade them do-
mestically or internationally. Allowances
could change hands in several ways—be-
tween governments, between government
and private entities, and between private
entities. Buying allowances enables one to
emit more; selling those allowances re-
quires one to emit less.

Finally, the trading system must have an
ending date, where accounts are recon-
ciled and regulators can determine
whether the participating entities are
complying with their greenhouse gas tar-
gets. At this time, all participating enti-
ties must hold allowances that are equal
to, or in excess of, their actual greenhouse
gas emissions.

For private entities, which are regulated by
their respective national governments, the
ending date might differ from country to
country. Country A might have annual as-
sessments of compliance, while Country B
operates over a three-year span. The Kyoto
Protocol, for example, establishes a five-year

compliance period, from 2008 through
2012. Thus, at the conclusion of 2012,
each country will need to demonstrate
that it has sufficient allowances to cover
its actual greenhouse gas emissions.

Governments that exceed their national
emissions target, and do not remedy their
emissions excess, will be in noncompli-
ance and can, thus, expect some sort of
penalty. However, it is critical to point out
that the penalties are likely to be soft at
this international level, if history is any
guide. Within national jurisdictions, on
the other hand, it is possible to have
strong enforcement provisions. Still, even
here, many governments may lack the
capacity to effectively regulate private
entities, which could complicate im-
mensely how to prudently manage inter-
national transactions.

1 In the jargon of the Kyoto Protocol, all indus-
trialized and transition (i.e., former command
economy) countries have an “assigned amount,”
which they must not exceed.

2 Again, in Kyoto jargon, these units are referred
to as “assigned amount units.”
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Financial markets are invari-
ably underpinned by regula-
tory frameworks that, if de-
signed effectively, clarify the
rules of the game and pru-
dently manage risks. An in-
ternational emissions market
will be no exception.

B. Risk and Risk Management in Financial
Markets
Risk and risk management rarely capture headlines.
Rather, the failures of risk management in financial mar-
kets are notable and newsworthy.  Bank failures and gov-
ernment insolvencies, especially those that spread
through “financial contagion,” inspire International Mon-
etary Fund bailouts and government “rescue packages.”
The U.S. Savings and Loan debacle in the 1980s, the
Asian financial crisis, the collapses of notable banks and
hedge funds are just some reminders of what happens
when risk is poorly managed.

Risk, essentially, is quantified uncertainty. It is the chance
of losing money, or that something in particular will go
wrong.4 In spite of the notable breakdowns, investors, fi-
nancial institutions, other market participants, and regu-
lators routinely manage risk. Banks, for example, seek to
minimize risk in their lending practices by taking active
steps to scrutinize the creditworthiness of borrowers.

More broadly, market- or sys-
temic-risk must be controlled
through the design and man-
agement of entire regulatory
frameworks. The Securities
and Exchange Commission in
the United States, for ex-

ample, manages system-wide risks by regulating account-
ing practices and ensuring that companies provide infor-
mation publicly, in a timely and standardized fashion. As
an international emissions market develops, managing sys-
temic risk is about establishing rules that best align the
interests of market participants to promote compliance,
thereby enhancing environmental integrity and cost-
effectiveness. For instance, the major risk in an interna-
tional emissions market is “rogue trading,” that is, inten-
tionally overselling emissions allowances needed for com-
pliance. Market power, liquidity risks, other forms of
market manipulation, and incompatibility with domestic
emissions trading systems could likewise have systemic
repercussions that could damage confidence and increase
compliance costs.

Managing systemic risk is especially critical in liberal, or newly
liberalizing markets, where financial decisions are transferred
largely from the government to private entities. To mobilize
the large pools of capital needed to address climate change,
the international emissions market will require what is es-
sentially a liberal regulatory framework.5 In practice, this

Box 2

Domestic environmental markets offer
some insight into the financial dimension
of greenhouse gas emissions allowances.
The emissions allowances in the much cel-
ebrated U.S. Acid Rain Program (for con-
trolling sulfur dioxide) behave similar to
traditional financial assets. The Chicago
Board of Trade, one of the world’s largest
commodity futures exchanges, conducts
an annual auction for two allowance
classes—one for spot market (immediately
usable) sulfur dioxide allowances and the
other for those in the 7-year forward mar-
ket. The auctions help discover accurate
prices, provide liquidity, and establish con-

fidence among market participants on allow-
ance availability.

Less prosaically, companies may also en-
ter into “repurchase agreements,” where
they lend their allowances for a specific
time period (often almost a year) with a
fixed repurchase date. To illustrate: in
January of a given year, Company A has
been allocated its annual supply totaling
1,000 sulfur dioxide allowances, which it
does not need for compliance purposes
until that December. It contracts simulta-
neously to lend the 1,000 allowances to
Company B (a trading firm) and repur-

chases them along with an in-kind in-
terest payment, resulting in 1,050 al-
lowances (about a 5 percent annual re-
turn) being deposited in Company A’s
account in December, well in advance
of the regulator’s annual compliance
deadline. The lender generates a re-
turn on an otherwise nonperforming as-
set; the borrower may perform numer-
ous market functions, such as trading,
contracting in the forward market, or
brokering larger deals.  Although re-
purchase agreements do not affect en-
vironmental integrity, they enhance
market liquidity.

Sulfur Dioxide Allowances As Financial Instruments

Allowances could change hands in several
ways—between governments, between
government and private entities, and

between private entities.
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framework involves countries implementing national emis-
sions trading programs of various shapes and sizes, authoriz-
ing private entities to participate, and issuing domestic emis-
sions allowances that are interchangeable (i.e., fungible)
internationally and traded at a competitively determined
market price.

An important outcome of in-
ternational emissions trading
would be an accurate market
price—a credible estimate of
what it costs to keep a ton of
carbon out of the atmosphere.
As the market deepens and
the price gains greater accuracy over time, businesses will
increasingly know whether to buy or sell allowances and
how quickly to invest in carbon-efficient plant and equip-
ment. The consequence of an accurate price is profound,
as it would lead to efficiently allocating scarce capital to
reduce greenhouse gas emissions. This would expeditiously
instill carbon considerations into the trillions of dollars
that continue to be sunk into the physical infrastructure
of a world economy dependent on fossil fuels. How can
this be done?

In liberalized markets, the government’s role changes
but does not disappear. The focus shifts to establishing
regulatory frameworks to manage risks. The regulatory
framework establishes the “rules of the game” and, if
well constructed, promotes fairness, transparency, and
accountability. This framework provides information to
the marketplace and orients incentives systems in a way
that minimizes risk. It is important to note, however,
that systemic risk can never be eliminated, but only
managed.

Market participants act (e.g., buy, sell, and hold) on the
basis of information and incentives created by the regu-
latory framework. Timely and accurate market informa-
tion, in turn, gives investors confidence to generate small
pools of capital. This market behavior begins the process
of price discovery. Accurate prices serve as a kind of quan-
titative proxy that, on balance, reflects the publicly avail-
able information about resource scarcity, risks, and op-
portunities. Built on the foundation of arm’s length
transactions,6 accurate prices incrementally encourage

more and more capital to be put into the market. Trad-
ing volume grows. This process cycles, producing increas-
ingly accurate prices and higher volumes.  In years or
decades, it may culminate in liquid, thick markets with
assorted participants: buyers, sellers, hedgers, specula-

tors, and financial intermedi-
aries. Figure 1 represents a
structured relationship be-
tween a liberal market’s regu-
latory framework and its ca-
pacity to mobilize capital.

Given its potential size, an in-
ternational emissions market

could generate a carbon price that represents a global
benchmark, analogous to other global price benchmarks,
such as North Sea Brent crude oil, Chicago soybeans, or
the London interbank offer rate (LIBOR, for interest
rates). Such an accurate and credible benchmark price for
carbon would effectively send broader market signals that
mobilize capital beyond emissions trading—to project-
based trading systems such as the Clean Development
Mechanism and Joint Implementation as well.7

Clearly, the benefits of a liberal international emissions
market could be overwhelming. But such prodigious gains
do not come free of charge. They require the proper man-
agement of risks within a liberal international emissions
market. For this reason, turning an aspect of environmen-
tal protection into a liberal financial market is a scary con-
cept to many people. This fear is well founded; ensuring
that emissions markets deliver on their promise will be
challenging indeed. After all, market failures caused at-
mospheric degradation in the first place. Why should we
count on markets to bail us out now? And although the
private sector is familiar with markets and financial man-
agement, emissions trading is hardly a core competency.
Companies will use emissions markets only insofar as they
are credible and liquid. What is more menacing is that
emissions markets, like traditional financial markets, could
break down, either gently or catastrophically through, say,
intentional overselling of emissions allowances.

Failure of emissions markets could dramatically set back
efforts to combat climate change. If the international
community puts its faith in an emissions market to con-

The major risk in an international
emissions market is “rogue trading,” that

is, intentionally overselling emissions
allowances needed for compliance.
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trol climate change, the stakes will indeed be high. How-
ever, the potential public gains from a well-shaped trad-
ing system are also high, justifying creating a robust in-
ternational emissions market. Constructing such a
reliable emissions market is the theme of this Note.

C.  Three Key Principles of Risk Management
Just as with more traditional financial markets, emissions
markets must be built upon a prudent regulatory frame-
work guided by principles of risk management. So, not
surprisingly, we find that risk management principles
drawn from traditional financial markets are also relevant
to nascent emissions markets. Three principles are par-
ticularly key:

1. Promotion of transparency, information disclo-
sure, and standards;

2. Appropriate sequencing of regulations; and

3. Avoidance of perverse incentives, whereby
actors benefit by engaging in excessively risky
behavior (i.e., avoidance of moral hazard).

The following three sections describe these risk man-
agement principles, using illustrations primarily drawn
from the 1997-98 Asian financial crisis.8  The Asian crisis
is the most potent reminder that divergence from these
principles can have adverse consequences for financial
markets and, more importantly, their participants.  The
principles are then applied to nascent emissions mar-
kets. Although financial markets are beasts with vastly
different stripes, they all need to adhere to these three
principles to function effectively.

These risk management principles also apply to existing
emissions trading markets. As Box 3 explains, however,
risks in existing markets are relatively easy to control. As
a result, international emissions trading for climate pro-
tection may require alternative risk reduction remedies.
In this regard, the risk management successes and fail-
ures of more sophisticated and experienced international
financial markets provide helpful guidance.

II.  THE IMPORTANCE OF TRANSPARENCY AND

INFORMATION DISCLOSURE

Sunlight is said to be the best of disinfectants; electric
light the most efficient policeman.
      U.S. Supreme Court Justice Louis Brandeis, on transparency9

A.  Principle in Practice
Whether trading currencies, bank loans, or securities, fi-
nancial markets require reporting regulations, including
holdings disclosures, balance sheets, and income state-
ments. The reason is simple: disclosure and transparency
requirements provide regulators, investors, and the pub-
lic with the information needed to accurately assess cor-
porate health, especially the value of a firm’s assets (e.g.,
its machines, inventory, and patents). Equally important,
meaningful information must be standardized, according
to quality, methodologies, and measurement units. Since
most financial markets operate in a buyer-beware world,
such sound information is a prerequisite for market con-
fidence and accurate prices. As viewed by Arthur Levitt,
former Chairman of the U.S. Securities and Exchange
Commission, “Sound and verifiable numbers are to fi-
nancial markets what oxygen is to breathing. Our finan-
cial markets simply cannot work without access to strong,
high quality financial reporting.”10

Regulatory Frameworks Promote
Capital Mobilization

Figure 1

Source: World Resources Institute
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Transparency, disclosure, and standardization can be elu-
sive, particularly in the countries afflicted by the 1997-
98 financial debacle that began in Asia. Lack of trans-
parency and disclosure permeated the entire credit
culture in many Asian countries. The practice of “con-
nected” loans was particularly noteworthy, where banks
lent to their own managers, directors, and affiliated busi-
nesses. In such systems, information flows are opaque.
Market prices and interest rates carry little information
and poorly reflect risks.

More specific disclosure problems plagued individual
countries. For example, Thailand’s lack of reporting rules
led to inadequate information on the performance of
the housing market, such as starts, sales volume, prices,
and nonperforming loans.  As a result, substantial loans
flowed into real estate and other “low return” sectors
of the economy. As Dr. Somchai Richupan of Thailand’s
Government Housing Bank observed, “The lack of ad-
equate housing statistics prohibited the sending of
strong and early warning signals to developers as well as
financial institutions.”11 At the same time, the unprec-
edented inflows fueled a consumer credit boom, mak-

ing Bangkok the largest market for Mercedes Benz cars
outside of Germany.12

Similar examples abound across Asian crisis countries.
Thus it is no coincidence that efforts have increased
over the past few years—under the conspicuous ban-
ner of “international financial architecture” reform—
to improve transparency, disclosure, and standard set-
t ing in international  f inancial  markets.   The
International Monetary Fund (IMF), for example, has
instituted a series of programs designed to help coun-
tries facilitate transparency and disclosure. Through
the General and the Special Data Dissemination Stan-
dards,13 subscribing countries produce and dissemi-
nate information about national financial and eco-
nomic performance.  In addition, the IMF-prepared
national “transparency reports” amount to scorecards
on how well countries perform under and abide by a
range of voluntary international standards.14 Work con-
tinues on other international standards, including
those in accounting, auditing, banking, and securities
market regulation. Importantly, the standard-setting
agencies are not only public agencies, such as the IMF,

Box 3

Although it is tempting to blithely apply
the rules of existing emissions markets
to the prospective international climate
markets, it could also be dangerous. To
function effectively, international emis-
sions trading will need to vastly exceed
the scale and complexity of existing trad-
ing programs. The U.S. Acid Rain pro-
gram, for example, offers invaluable  les-
sons on liberalized markets, such as al-
lowance denomination, market partici-
pants (e.g., including brokers and other
financial intermediaries), and registries.
However, it regulates a single sector and
pollutant, operating within the secure
confines of domestic law, where state
power can be used to unequivocally
punish noncomplying actors. Interna-
tional law, on the other hand, lacks the
effective “big stick” of sanctions and
fines to ensure that countries adhere to
their commitments.

A type of allowance trading system also ex-
ists at the international level. The Montreal
Protocol, which manages the phase-out of
ozone-depleting substances (ODS), con-
tains an “industrial rationalization” provi-
sion that authorizes the international trans-
fer of ODS production and consumption
licenses.  Although some countries distrib-
ute these to their private entities, the mar-
ket framework is hardly liberal.  There are
few market participants—a decade ago
only about 20 manufacturers existed world-
wide. The scale of activity is small—from
1989 to 1995 U.S. firms engaged in about 40
transactions with companies located in
other countries. Regulators in at least one
country must preapprove transactions.
And noncompliance procedures focus on
“facilitation” rather than enforcement.1

Climate markets will involve public and
private market actors, many hard-to-

measure gases and sectors, and a di-
verse array of countries with varying
degrees of regulatory capacity and
oversight. Importantly, trading will
l ikely be on a substantially larger
scale. As allowances cross national
borders, they will enter new legal ju-
risdictions, wherein courts and legis-
latures may attach additional, possi-
bly confl icting rights or burdens.
Governments may expropriate emis-
sions allowances, as well as restrict or
prohibit their resale internationally.
Or, as already noted, governments or
their private entities may “oversell”
their allowances. In short, most any-
thing can happen, even political bor-
ders can change.

1 Fiona Mullins, Lessons From Existing Trad-
ing Systems For International Greenhouse Gas
Emission Trading (Paris: OECD, 1998), pp. 25-
33.

False Friends?: Lessons from Existing Emissions Trading Programs
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but also professional associations, such as the Interna-
tional Federation of Accountants.

Transparency in liberalizing
economies means shedding
light on companies, not just
governments. Important ex-
amples that extend to domes-
tic financial institutions are
the Basle Capital Accord and
the Basle “core principles”
for improving risk management and government over-
sight in financial systems.15  Transparency and disclosure
together form one of the three pillars of the 2001 pro-
posals to update the principles.16  The Basle principles
allow investors, regulators, and credit rating agencies to
see into the inner workings of banks, in order to assess
their financial condition.

Certainly these and other efforts to improve financial
transparency are not ideal. Regulations rarely keep pace
with financial innovations, as market participants con-
tinue to find ways of taking and managing risks (through
the use of derivatives and loan securitization, for ex-
ample). Still, these standards and codes are steps in the
right direction. Financial turbulence has highlighted the
need to expedite their implementation as well as to in-
sist on their periodic review and, if warranted, subse-
quent revision. These international standards and codes
set in motion processes that, over the long term, en-
hance the quality and quantity of information that can
better manage risks.

B.  An International Emissions Market
Emissions markets require two basic categories of in-
formation: the actual quantities of net greenhouse gas
emissions and the holdings of emissions allowances.
At the end of the trading period, companies and gov-
ernments must hold allowances that meet or exceed
actual emissions. (See Box 1.) Ensuring that this in-
formation is accurate—at both the international and
domestic levels—further requires the use of standard
methodologies and measurement units so that a ton
of carbon reported from one country is the same as a
ton of carbon measured from another. This informa-
tion will facilitate the determination of whether coun-

tries (and companies) are complying with their emis-
sions limits. If delivered in a timely and accurate man-
ner, this information will also help market participants

determine whether sellers
are creditworthy (i.e., likely
to comply and deliver the
promised allowances).

Under the Kyoto Protocol,
governments have a good
start on these information

systems.17 On the emissions side, the Protocol requires
each of the industrialized countries to have in place by
2007, a national system that estimates the net green-
house gas emissions within its jurisdiction.18  It also re-
quires these same countries to report greenhouse gas
inventories and other important information regularly
to the international authorities.19 In addition, it autho-
rizes independent expert review teams to thoroughly
assess all aspects of a country’s implementation of the
Protocol, including inventory reports and the national
systems through which they are prepared.20 Reporting
guidelines under the U.N. Climate Convention, as well
as the Intergovernmental Panel on Climate Change
(IPCC) standards provide further solid ground from
which to proceed. Countries have agreed to implement
IPCC “good practice” guidelines—such as identifying
key source categories, systematizing uncertainty esti-
mates, and adopting rules to formalize quality control
and assurance programs.

On the allowance side, the Protocol envisions publicly
accessible “national registries” to track who owns and
transfers allowances. These registries will be standard-
ized electronic databases containing “common data ele-
ments.” For instance, every participating country will
have its own identifying code and national account. Pri-
vate sector entities, when authorized by their govern-
ments, must hold accounts within the national registry
as well. All allowances will be tagged with unique serial
numbers, and can be located in only one national regis-
try at any given time. These accounting systems will form
the basis for determining whether a country is comply-
ing with their emissions obligations. Countries have al-
ready achieved substantial agreement on the structure
of the registries.21

International standards and codes set in
motion processes that, over the long term,

enhance the quality and quantity of
information that can better manage risks.
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Despite this progress in building sound information sys-
tems, much work remains. In the coming years, Protocol
Parties will need to more fully elaborate on this basic regu-
latory framework. The framework would benefit from a
counterpart to the Basle Accords—a set of Climate Core
Principles that articulates fun-
damental requirements for ef-
fectively managing the risks
related to emissions trading.
The Principles would set out
the basics on how to monitor,
report, and review the flows of
physical emissions and emis-
sions allowances at both the na-
tional and international levels.
They would delineate the duties of, and relationships
among, private entities (including accounting and audit-
ing firms), domestic authorities, and international regula-
tors, spelling out guidelines for ensuring that information
reviews are impartial.

Although progress on transparency codes and standards
is vital, risk management principles also suggest a larger
problem in the context of an international emissions
market. Even with sound information systems and stan-
dards, it is not clear whether market participants will be
able to gauge the creditworthiness of emissions allow-
ance sellers. Even worse, the available information could
even lead market participants astray.

In an international emissions market, determining the cred-
itworthiness of a seller depends on assessing a government’s
intentions and capacities. If governments egregiously over-
sell their allowances (or over emit), then they are not credit-
worthy. Likewise, even companies that are acting in good
faith are not creditworthy, if they reside in a country whose
government is not going to comply with its international
obligations. Similarly, a government could intend to com-
ply, but lack the capacity to do so. Given the limited ability
of many governments to regulate their private sector and
enforce laws, it would not be a stretch to imagine some
governments establishing domestic emissions trading sys-
tems, yet ultimately failing to ensure that the domestic emit-
ters stayed within their limits. And by 2012, governments,
political systems, and even national borders may have changed
dramatically. Given this situation, the nature and pervasive-

ness of uncertainty cannot be corrected through increased
information flows alone.

“Informational asymmetries” are inherent in all finan-
cial markets. But given the above factors, they are par-
ticularly profound here. One way to reduce them is for

participating governments to
reduce “regulatory asymme-
tries” by imposing substan-
tially similar requirements.
Here, governments would
agree on mandatory guide-
lines for some aspects of do-
mestic emissions trading pro-
grams, such as allowance

denominations and registry functions. Among countries
adhering to the guidelines, there could be mutual rec-
ognition of each other’s allowances.22 Allowances origi-
nating from countries that do not adhere to such guide-
lines might not be recognized under the domestic trading
systems of some countries. The existing domestic expe-
riences of leading countries, such as the United King-
dom, should help inform negotiations toward manda-
tory international standards.

Although standards may be needed to achieve market
discipline, it is much less clear whether they are suffi-
cient. Given the absence of timely, reliable, and stan-
dardized information, other means may be required to
appropriately divide risks between buyers and sellers
and properly align incentives so the risk-taker is also
the risk-bearer. (This subject will be discussed in de-
tail in Section IV.)

Finally, well intentioned disclosure requirements can
backfire, and even increase risks, if they are not pru-
dently conceived. For example, traders should not be
required to disclose price information on allowance
trades in their national registry accounts. Although such
a requirement gives the illusion of providing more in-
formation, it would probably shift many transactions
off-registry (where prices may not be reported) into
forward, futures, and options markets. While such “de-
rivative” markets provide important hedging and li-
quidity functions, they do not need any additional
stimulants from ill-conceived regulatory requirements

In an international emissions market,
determining the creditworthiness of a

seller depends on assessing a
government’s intentions and capacities.
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that re-route transactions
away from the registry-
linked spot market.

Pushing transactions away
from the spot market may re-
sult in an overall riskier
emissions trading system be-
cause whatever information
they may hold—such as price, quantity of allowances,
who is trading, and the country source—vanishes or is
extremely time-consuming to track down in derivative
markets. In such instances, regulators, market partici-
pants, and general publics will have notably less confi-
dence that the registry balances will accurately reflect
the real assets and liabilities of governments and their
firms.23  Under the U.S. Acid Rain Program, brokers
and exchanges disseminate price data, while customer
anonymity is maintained. The same could work for in-
ternational climate markets.

Regulatory framers must consider many factors when
deciding what information to demand. These factors
include the following: whether the information can
be easily understood and interpreted by the market;
is meaningful for assessing and managing risk; is bur-
densome to collect; raises proprietary and market com-
petitiveness concerns; and is available from alterna-
tive sources (such as brokers). If an emissions market
is going to be durable, the approach must also be flex-
ible enough to respond to changing risk management
needs as the market matures.24 Thus, governments
should periodically review and, as needed, revise regu-
latory standards.

III.  THE NEED TO APPROPRIATELY

SEQUENCE REGULATIONS

A market for stocks was born before the mechanisms
for registering stocks and efficiently settling transac-
tions were properly in place, and long before the enter-
prises whose stocks were traded started to behave like
companies. A culture of lawbreaking became ingrained
long before the appropriate laws and regulations could
be enacted.
      George Soros, on Russia25

A.  Principle in Practice
Information disclosure and
regulatory standards alone can-
not sufficiently cope with risk.
Timing is another important
factor. Financial liberalization
urges a two-step policy se-
quencing: (1) upgrading the fi-
nancial framework’s regulatory

and supervisory systems, and only then, (2) opening the
borders to international capital flows.

The Asian crisis illustrates how not to implement this sec-
ond principle. During the late 1980s and early 1990s, sev-
eral Asian “emerging” economies liberalized their capital
accounts. They allowed international capital to come and
go as investors chose. From 1994 through 1996, interna-
tional banks invested about $264 billion in the 25 emerg-
ing markets, pumping in $120 billion in 1996 alone.26

None of the Asian crisis countries, however, had adequate
domestic regulatory and supervisory standards that could
keep track of large-scale capital flows.27 For example, they
lacked the disclosure and transparency provisions within
regulatory structures, discussed in Section II. Interna-
tional banks and others lent capital for short periods,
such as a year. If the economic and credit outlook ap-
peared adequate, the banks would “roll over” the debt
as it became due.28   The financial cycle ended in a series
of panics from mid-1997 through 1998. Foreign bank
lending in five Asian economies went from a $47.8 bil-
lion inflow in 1996 to $29.9 billion outflow in 1997—a
turnaround of almost $80 billion.29 The international
banks took their money out as they first lost confidence
in the ability of Thailand and then other Asian govern-
ments to repay their short-term loans. The crisis esca-
lated as depreciating currencies made loans even more
difficult to repay. Financial collapse followed soon after.

The Asian crisis illustrates the need to sequence policies
that upgrade the monitoring and supervisory standards
vis-à-vis those that open the border to international capi-
tal flows. Regulators now recognize the need for such
sequencing. In revising the Basle Core Principles, a stand-
ing committee30 is even considering placing conditions
on borrowing governments, such as subscribing to IMF

Well intentioned disclosure rules
can backfire, and even increase risks,
if they are not prudently conceived.

For example, traders should not have
to disclose prices for allowance trades.
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data dissemination standards31

and agreeing to exchange regu-
latory information.32 Such pre-
requisites would be a means of
forcing some degree of policy
sequencing on governments.

Policy sequencing is unfortunately not as simple as just
taking step 1 before step 2. Liberalizing countries (as well
as international regulators) must also have the capacities
to implement effectively rules and guidelines. Do banks
have the tools to manage complex financial risks? Do na-
tional oversight agencies have professional staff with a “high
degree of political independence from political authori-
ties and whose positions are well enough remunerated to
be able to attract highly competent individuals to the
job”?33 The unfortunate reality “in all too many countries
is that banks have a limited capacity to manage risk and
that regulators have limited capacity to supervise their
actions.”34 These capacity constraints are particularly acute
in so-called emerging markets, whose regulatory standards
and capacity may or may not be “emerging” as fast as the
country is entering global markets.

The practical difficulties of policy sequencing should not
be surprising. As Stijn Claessens and Thomas Glaessner
explain:

“Liberalization is inexpensive, fast, and easy to imple-
ment; building institutional capacity is expensive, slow,
and complex. Thus many countries have done the quick
and easy reforms first. However justified this sequence
may be on political grounds, . . . it undermines the sta-
bility of the financial system.”35

B.  An International Emissions Market
For an emissions market, appropriately sequencing poli-
cies means that prudent oversight regulations for moni-
toring, reporting, and review must be implemented be-
fore opening the floodgates of international emissions
trading. In practice, this sequencing can be secured by
allowing countries to participate in trading markets only
after passing an initial eligibility screening, where coun-
tries demonstrate minimum standards for accountabil-
ity and capacity. Initial eligibility rules remain the sub-
ject of ongoing debate.36 Allowing countries the

unfettered right to trade (re-
gardless of their adherence
to market rules) fails to pro-
vide an incentive for govern-
ments to comply with their
international obligations,
thereby jeopardizing the en-

vironmental goals sought by governments and advocates.

The Kyoto Protocol framework already includes some
policy sequencing. It requires countries to have a reli-
able national inventory-estimation system in place no
later than January 1, 2007.37  Authorized international
emissions trading starts in 2008. Although an impor-
tant start, this sequencing is incomplete for two main
reasons. First, the Protocol lacks a review procedure to
assess the inventory-estimation requirement. Thus,
there is no way to determine whether a country has, in
fact, met the requirement. Second, the Protocol lacks
the critical link between such a review and an initial
eligibility requirement, which would determine
whether a country can participate in international emis-
sions trading. This shortcoming is exacerbated by the
time-consuming nature of the Kyoto requirements,
which are not easily amenable to prudent policy se-
quencing. (See Box 4.) This timing problem also un-
derscores the difficulty of delivering timely and reli-
able information to the emissions market participants.

Even if a review procedure were in place to determine
eligibility, two substantive concerns surface. Though
discussed generally in Section II, policymakers must
construct meaningful and effective international rules.
In practice, whether an initial eligibility requirement
is even worthwhile depends almost entirely upon the
nature of such standards. Requirements that are too
weak or too strong may result in the cure being worse
than the disease.

In addition to appropriate rules, Parties must possess
the capacities necessary to implement the Protocol’s
regulatory system to participate in international trad-
ing. Well-crafted treaty provisions and domestic stat-
utes are useless without the resources and abilities to
implement them. As with other financial markets, this
will be a difficult challenge. Initiating international

“Liberalization is inexpensive, fast, and
easy to implement; building institutional

capacity is expensive, slow, and complex.”
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emissions transactions is relatively “inexpensive, fast,
and easy to implement,” whereas building national ca-
pacity is considerably more “expensive, slow, and com-
plex.”38 Like financial regulation, capacity deficits are
particularly acute in transitioning economies.

Governments, corporations, and official expert review teams
will need professionals versed in climate-related aspects of
accounting, auditing, regulation, and risk management.
They will need training and competitive salaries. Both cor-
porations and governments will need the resources neces-
sary to access timely and accurate information on net emis-
sions, registry holdings, and performance targets, including
equipment and administrative support.39 The tasks of build-
ing regulatory infrastructure and institutional capacity is
particularly daunting in the context of Kyoto’s fast approach-
ing first commitment period (2008-12). Given the poten-

tial benefits of international emissions trading, these chal-
lenges should motivate policymakers to build capacities and
adopt rules that properly manage financial risks. For this,
there will also be a substantial price tag, both nationally
and internationally, that will need to be borne by industri-
alized countries.

Mindful that policy sequencing must combine strong rules
with adequate capabilities, we introduce a Climate Trad-
ing Readiness Index (see Table 1). The purpose of this
scale is to evaluate the preparedness of a country to en-
gage in international emissions trading. Such an index
can form the basis of initial eligibility requirements, as
well as serve as a scorecard for market participants and
observers to evaluate the readiness of countries. This pri-
oritizing and prompting could help countries adhere to
the minimum standards before engaging in trading.40

Kyoto Protocol Policy Sequencing: So Much To Do, So Little TimeBox 4

The Protocol should require that, prior
to engaging in international emissions
trading, countries adhere to interna-
tional minimum standards for moni-
toring and reporting domestic emis-
sions.1 However, this presents some
practical difficulties, given the Kyoto
time frames. According to the Climate
Secretariat, the process of measuring,
reporting, and verifying a country’s
emissions could take as long as 38
months.2 This would mean that a rul-
ing on 2008 inventory data might not
be made until February 2012. So, an
eligibility decision stemming from the
commitment period’s first year (2008)
would not be known until the period’s
last year (2012). As a result, the accu-
rate and timely information needed to
ensure investor confidence and envi-
ronmental integrity will have vanished.
This suggests that decisions on eligi-
bility during the commitment period
will need to be expedited in order to
reduce the time-lag between actual
emissions and their verification. The
Parties should preestablish automatic
triggers to reduce these time lags (e.g.,

eligibility is suspended, if a country fails
to report at all).

The time lag has serious implications for
a precommitment period review.  As men-
tioned, the Protocol does not require “na-
tional systems” to be in place until the
beginning of 2007. If all 38 industrial-
ized countries waited until this date, it
would likely be impossible for assess-
ments (and possible appeals) to be com-
pleted prior to 2008. This suggests that
the full suite of eligibility requirements
should be in place before the date men-
tioned in the Protocol, to allow for re-
view of all criteria. Parties should con-
sider a deadline of 2005, instead of 2007.
This could be accommodated by exist-
ing Protocol language.3

Generally, participation in international
emissions trading should be a conditional
right (as opposed to an absolute entitle-
ment). In principle, countries should be
required to pass a precommitment period
review that is legally binding. In practice,
however, a country should be assumed to
be eligible unless there is a finding of non-

compliance during the precommitment
eligibility screening. This guards against
the possibility that a bottleneck in the
review process (for which a country has
no control) penalizes that country with-
out any evidence of wrongdoing.

However, the precommitment review
process itself must be mandatory and
binding.

1 International standards are required for re-
viewing the reported data on national emis-
sions and registries as well.

2 Lavanya Rajamani and Juliette Voinov, “Sum-
mary of the Workshop on Compliance under
the Kyoto Protocol: 1-3 March 2000,” Earth Ne-
gotiations Bulletin, Vol. 12  No. 124, (March 6,
2000), pp. 2-10.

3 Expert review teams (under Article 8.1) are
authorized to review national communications,
including inventories and “necessary supple-
mental information” submitted by Parties, even
before the commitment period begins (see Ar-
ticles 8.1, 7.2 and 7.3). Thus, it would be pos-
sible to undertake a precommitment period
review by 2005, provided that the Kyoto Proto-
col entered into force by that date.



12 C L I M AT E N O TE S W O R L D R E S O U R C E S I N S T I T U T E

Level Description

5 The national system of estimating greenhouse gas emissions inventories has in place a complete set of
prudent monitoring and reporting standards (e.g., consistent with IPCC good practice guidelines, such as
identifying key source categories, systematizing uncertainty estimates, and adopting quality control-assur-
ance systems). The national registry is set up according to international norms (country codes, serialized
allowances, and public access features). The country has adequate institutional capacity (e.g.,  qualified
staff, technical training and equipment) to conduct the inventory- and registry-related functions (including
internal audits) but also to assist Expert Review Teams and other accredited international bodies in ensur-
ing national accountability for obligations under a binding international climate agreement.

4 The country has established the above-mentioned systems of regulation and oversight, but the policy has
not been entirely implemented.

3 The regulatory standards for estimating inventories and tracking allowances are underway but fall well
short of functional. Also, national capacity is taking shape but remains inadequate.

2 The country has in place a minimal framework of regulations or capacities to monitor and report on  flows
of greenhouse gas emissions and allowances.

1 There are few, if any, prudent regulatory standards or capacity norms in place.

Source: Adapted from John Williamson and Molly Mahar,  A Survey of Financial Liberalization: Essays in International Finance No. 211 (Princeton: Princeton
University Press, 1998), pp. 59-60.

IV.  THE KINGPIN OF RISK MANAGEMENT:
PREVENTING PERVERSE INCENTIVES

Very early in the game providers of fire insurance, in par-
ticular, noticed that property owners who were fully in-
sured against loss had an interesting tendency to have
destructive fires—particularly when changing conditions
had reduced the probable market value of their building
to less than the insurance coverage. . . Eventually [moral
hazard] came to refer to any situation in which one per-
son makes the decision about how much risk to take, while
someone else bears the cost if things go badly. . . heads I
win, tails you lose.
      Paul Krugman, on moral hazard41

A.  Principle in Practice
Perverse incentives, which encourage excessive and reck-
less risk taking, can bring ruin to financial markets. To
guard against this, regulatory frameworks aim to pro-
mote market discipline, whereby investors receive re-
turns on good investments and suffer losses on bad ones.
In other words, there is a clear relationship between

risks and rewards. To do this, the system must address
who has legal “liability” in the event that one party
defaults on contractual obligations to another party. A
rule apportioning liability between buyers (lenders)
and sellers (borrowers) must be formulated before trans-
actions take place. Otherwise, the underlying financial
value of the transaction would be highly uncertain
which, in turn, would devastate confidence.

As mentioned in Section II, financial markets typically
operate under buyer-beware liability rules, which gives
lenders a powerful incentive to check the creditwor-
thiness of borrowers and their underlying assets. In
many Asian countries hit by the 1997-98 financial de-
bacle, however, governments were using banks to fi-
nance their domestic industrial programs. In exchange,
governments gave banks loan guarantees; some banks
even became “quasi-fiscal” agents of government.42

Coupled with previous bailouts, these relationships
gave domestic and international lenders little reason
to insist on creditworthy borrowers. After all, lend-
ers would likely get their money back regardless of

Climate Trading Readiness IndexTable 1
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how loans performed, diluting incentives to exercise
prudence.  Regulators had effectively decoupled risk
from return. Soon after the crisis hit, the Thai, South
Korean, and Indonesian authorities announced fur-
ther broad guarantees for bank depositors and credi-
tors. And Thailand, Indonesia, South Korea, Russia,
and Brazil received interna-
tional rescue packages to-
taling about $190 billion.43

The Asian crisis pummeled
many investors and firms in
the stock and bond markets.
Nevertheless, these kinds of
guarantees and bailouts per-
mitted some investors—especially international banks—
to emerge relatively unscathed from bad lending deci-
sions. As with previous financial fiascoes, such as the
1995 Mexican peso crisis,44 liability of buyer-beware for
many bank loans was a fiction: given the perverse in-
centives, recklessness paid.

B.  An International Emissions Market
More than any other principle, preventing perverse in-
centives is crucial to an international emissions market.
If the incentives are perverse, all the transparently dis-
closed information in the world cannot prevent an envi-
ronmental train wreck. And the most important tool for
conforming to this principle is the liability rule: who is
liable when a seller breaches or defaults on its obliga-
tion by transferring an allowance that it needs to comply
with its emissions target? Selecting a liability rule is a
major point of disagreement among countries in the in-
ternational climate negotiations. This rather complicated
and legalistic subject has risen to the highest level of
political importance in the climate talks.  Countries have
proposed numerous options for doling out liability
amongst buying and selling Parties.45

Why is liability so important? Because, if buyers or
sellers lack incentives to act in good faith and are re-
warded for excessive risk taking, cost-effectiveness will
be jeopardized and widespread noncompliance with
emissions targets will be likely. If countries flout their
international emissions obligations, there simply is no
durable emissions market. And as noted earlier, inter-

national law lacks the effective “big stick” to use sanc-
tions and fines that ensure countries adhere to their
commitments. Therefore, the liability rule must pro-
mote treaty compliance, which is best done by plac-
ing burdens on the actor(s) most able to do something
about compliance.

A full comparison of existing
proposals is beyond the scope
of this paper.46  To give this sub-
ject its due importance, how-
ever, we will evaluate how sev-
eral approaches stack up with
respect to risk management.
The different proposals reflect

the political concerns that particular countries have about
specific risks. On balance, countries prioritize threats dif-
ferently, selecting one or two they care most about. Over-
all, governments have demonstrated at least five major con-
cerns, which amount to potential “deal breakers.” (See Box
5.) A successful liability rule will likely have to balance these
concerns. In our view, the existing proposals reviewed be-
low each fail to do this. Thus, we propose a potentially
promising alternative.

i.  Risk and Liability Rules

The first “liability option” for an international emissions
market is usually termed “buyer-liability.”47  Here, if sell-
ing Parties are found to be in noncompliance, allowances
already sold may be invalidated and repatriated back to
the original sellers.48  Thus, buyers must “beware” with
respect to the quality of the emissions allowances being
purchased, since they are not guaranteed. Sellers will be
penalized through lower market prices, unless they send
strong market signals that they are acting in good faith
and have the capabilities to implement an adequate regu-
latory framework. Thus, the market will heavily discount
(perhaps to zero) the price of allowances from sellers that
are obviously acting in bad faith.

Although buyer-beware is the default liability rule in al-
most all financial markets, there is reason to believe that
this approach will not effectively manage risks in interna-
tional emissions trading. One of the main reasons, touched
on in Section II, is the inability to gauge a seller’s inten-
tions and, therefore, creditworthiness. Transparency can-

More than any other principle, prevent-
ing perverse incentives is crucial to an

international emissions market.
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not solve this problem. Thus, search costs for buyers will be
high and based on questionable information. In addition,
under a buyer-liability rule, one country’s noncompliance
could set off a domino effect, leading to widespread non-
compliance, as allowances are successively repatriated back
to those in noncompliance (i.e., cascading defaults). Even
more troubling, the time-consuming process of assessing
international compliance (discussed in Section III) would
add uncertainty to national policies, since market partici-
pants and domestic regulators would not know whether
an allowance is valid until as late as 2015.

A second, and more promising, liability option for an in-
ternational emissions market is usually dubbed “seller-
liability.”49  Here, if a country sells too many emissions
allowances, it is subject only to whatever consequences
Protocol Parties agree to for noncomplying countries.

These penalties will most likely be weak, if history is any
guide (making “seller-liability” an oddly inappropriate
name). The buyer, on the other hand, is able to use the
allowances toward its Protocol obligations, regardless of
seller nonperformance. Each allowance is “good as gold”
for the buyer. There are many merits to this approach,
including insignificant search costs for buyers, sufficient
liquidity, and friendliness to domestic emissions trading
systems.

But the Achilles heel of seller-liability is its inability to
guard against intentional government overselling, because
the market cannot discount allowances of dubious qual-
ity. Given that sellers benefit regardless of their perfor-
mance, moral hazard is possible. Of the “deal breakers”
described in Box 5, intentional overselling (i.e., rogue
trading) could most seriously damage the environmental

Potential “Deal Breakers” In International Emissions TradingBox 5

Five potential deal breakers are de-
scribed below. A liability rule for an in-
ternational emissions market must ad-
dress and balance these different con-
cerns. Although negotiators may rightly
view the deal breakers in terms of the
political interests and regulatory needs
of various governments, they are risk
management issues as well.

i.  Intentional Overselling. Governments
intentionally oversell their emissions al-
lowances. Because the seller has no in-
tention of complying, this behavior is
often referred to as “rogue trading.”
Rogue traders could be a government
or a private sector company. Such be-
havior would certainly result in a loss
of environmental integrity. This con-
trasts to marginal, or inadvertent, over-
selling, which might not sacrifice envi-
ronmental goals and might be inevi-
table in some cases.

ii.  Market Power. A single actor (or co-
ordinated set of actors, such as a car-
tel) intentionally manipulates market
prices or prevents others from enter-
ing into the market. For international

emissions trading, market power risks
could be particularly acute, since there
are few dominant sellers, which makes
collusion easier, and a dominant buyer.
Liquidity risks typically run parallel to
market power risks and exist when market
participants cannot buy or sell allowances
easily, or at reasonable prices.

iii.  Cascading Defaults. The noncompli-
ance of one country automatically triggers
the noncompliance of one or more other
countries, because allowances have been
invalidated. This risk is confined to liabil-
ity proposals that include a buyer-liability
rule.

iv.  Incompatibility with Domestic Emis-
sions Trading Systems. Here, the rules for
international emissions trading are un-
friendly to domestic emissions trading sys-
tems. This risk is confined to liability pro-
posals that include a buyer-liability rule
as well. In the case of the Kyoto frame-
work, buyer-beware allowances would cre-
ate uncertainty over whether an allowance
is valid until as late as 2015, making it al-
most impossible to have annual or bian-
nual compliance periods domestically.

v.  Inadequate Cash Flow to Economies
In Transition. Some transition coun-
tries, such as Russia, demand prompt
receipt of revenues from emissions trad-
ing. Emissions in these countries are
substantially below historical levels.
Early allowance sales in these cash-
deprived countries could facilitate the
deployment of carbon-efficient tech-
nologies.

The failure to heed several of these con-
cerns could, at worst, lead to widespread
treaty noncompliance or, at best, need-
lessly elevate compliance costs. To the
extent that any of these issues reduce
the cost-effectiveness of emissions trad-
ing, they will also put pressure on non-
compliance, because governments are
less likely to comply with more costly
commitments. A critical point, relating
to all of these issues, is that perception
matters. The mere appearance that
emissions markets could be plagued by
market manipulation, for example, may
be enough to damage confidence in the
market and, consequently, reduce the
system’s cost-effectiveness and compli-
ance incentives.
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2001                        2008                   2012

Emissions
Level

Projected Emissions

Total 
Allowances
2008-2012

Higher Risk

Lower Risk

Not All Allowances Are Equally RiskyFigure 2

Source: World Resources Institute

integrity and cost-effective-
ness of the treaty, because it
could result most readily in
systemic failure or cata-
strophic loss.50 Intentional
overselling differs from mar-
ginal overselling, which could
be inevitable and have little affect on market confidence.
The difference centers on intent: whether countries are
acting in good faith or bad faith, a factor notoriously
hard to discern.

Recognizing the advantages and disadvantages of each
approach, governments and observers have devised a
promising third approach to liability, termed the
“nontradable reserve.” Here, each country would have a
reserve account containing allowances that could not be
traded. The remainder of the allowances would be trad-
able on a seller-liability basis.

This approach is sensible because not all allowance sales
are equally risky. As Figure 2 illustrates, countries will
generally need to retain most of their allowances to cover
their actual emissions. Therefore, the more allowances a

country sells, the higher the
risk of noncompliance. The
nontradable reserve addresses
this situation by distinguish-
ing between high and low risk
allowances, and then applying
a different rule to each seg-

ment according to riskiness. High risk allowances are des-
ignated as nontradable and contained in a reserve ac-
count, thereby guarding against massive government
overselling.

The effectiveness of this third approach depends criti-
cally on the size of each country’s nontradable reserve.
There are generally two options for determining the
reserve amount: (1) an agreed upon percentage of total
allowances, or (2) an agreed upon percentage of pro-
jected future emissions (determined impartially), which-
ever is the lowest.51 The second option permits some
countries that are already well below their Kyoto tar-
gets—such as Russia, Ukraine and other economies in
transition—to sell their extra low risk allowances. For
both options, agreeing on the percentage is the tricky
part, and proposals at the November 2000 climate talks
in The Hague ranged widely—from 60 to 100 percent
reserve requirements.

Although appealing in principle, imprudently set reserve
requirements could damage emissions markets. Specifi-
cally, there are potentially dangerous trade-offs between
a high and low reserve requirement. A low reserve re-
quirement, say 60 percent, would not sufficiently guard
against overselling, a major concern of many countries,
especially since some countries would use option 2 above,
which would permit more selling.52

A high reserve requirement, on the other hand, would
prevent overselling. In the context of the Kyoto tar-
gets, however, a high reserve requirement could intro-
duce a host of new problems. These difficulties include
increased potential for illiquidity and market manipu-
lation. Table 2 shows how different reserve require-
ments result in varying allocations of internationally
tradable allowances. A 95 percent reserve requirement,
for example, would put 73 percent of the marketable
allowances in the hands of a few transition economies,

The mere perception that one or
two countries could manipulate the
market may be sufficient to damage

market confidence.
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mainly Russia and Ukraine.53 Bad idea. While there
are obvious differences between emissions markets
and petroleum markets, the 11 members of the Or-
ganization of Petroleum Exporting Countries (OPEC)
exert substantial influence over market prices in the
world oil market with typically less than a 50 percent
market share.

Market power problems may actually be more acute
than the numbers in Table 2 suggest. Although the
United States, the European Union, and Japan are
likely to have some internationally tradable allow-
ances, Table 2 suggests that they will need these al-
lowances, and additional ones, to demonstrate com-
pliance by the end of the commitment period. In
addition, the mere perception that one or two coun-
tries could manipulate the market may be sufficient
to damage market confidence. Neither appearance
nor reality instills appreciable confidence while, for
example, some captains of Russian industry blur tra-
ditional boundaries between public (state) power and
private (corporate) gain.54

ii.  Escrow Reserve

As discussed above, a nontradable reserve manages risks
well, with one notable complication: there is a seem-
ingly unresolvable tension between a high and low re-
serve requirement. Our proposal—the escrow reserve—
builds on the strengths of a nontradable reserve
approach, while attempting to remedy its shortcoming
through a simple, yet consequential, modification. In-
stead of making reserve allowances nontradable, our
proposal allows them to be transferred under condi-
tions, whereby the initial seller does not receive pay-
ment until demonstrating compliance. How is this done?
Higher risk allowances, contained in the reserve account,
are transferred only through an escrow system.55  An es-
crow is a legal instrument commonly used by financial
institutions. (See Box 6.) The revenue from the sale
remains in escrow until the seller demonstrates com-
pliance.  The escrow reserve would address the tension
found in the nontradable reserve proposal between set-
ting a high reserve requirement (good for preventing
overselling) and a low reserve requirement (good for
avoiding market manipulation). The reserve require-

Nontradable Reserve Requirements:  When Does Market Power Emerge?Table 2

Percentage of the Total Amount of Internationally Tradable Emissions Allowances

Reserve Requirement Required Reductions
(percentage of total allowances)           (2008-12)

80 90 95 100

Economies in Transition* 48 61 73 100  -1,535

United States 26 20 13    0   2,791

European Union** 18 13 9    0   922

Japan 5  4   3    0                   386

Rest of Annex I Countries***  3  2   2    0                   635

Source: World Resources Institute, based on data and reference case projections from the U.S. Department of Energy, Energy Information Administration,
International Energy Annual 1999 and International Energy Outlook 2001.
Notes: Percentages calculated based on the two methods, described in the text, of determining reserve amounts. Percentages may change depending on the supply
of credits available from Clean Development Mechanism projects and the associated rules for international transfer of those credits. See discussion below. “Re-
quired Reductions” are measured in tons of carbon.  “Annex I” countries refer to industrialized countries.
*      Includes the Russian Federation, Ukraine, and nine Central and Eastern European Countries.
**    Includes Norway and Switzerland.
***  Includes Australia, Canada, and New Zealand.
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ment could be set relatively high, say 95-98 percent,
and deal capably with both the overselling and market
power risks.

From the buyer perspective, the escrow element is
invisible. This proposal looks identical to pure seller-
liability, described above. All allowance purchases are
riskless. From the seller perspective, some allowances
(say, 5 percent, or a higher number determined from
projections) will be available for regular seller-liabil-
ity. Here, payment from sales is immediate. For sales
of the higher risk reserve allowances, payment will
be placed in an escrow account and will earn an ap-
propriate market interest rate, until compliance is
demonstrated.

The main advantage of an escrow reserve is that it pro-
vides a virtual assurance against illiquidity and active mar-
ket manipulation in international emissions trading, while
at the same time promoting compliance with emissions
targets.  The escrow reserve elicits a dynamic behavioral
effect. That is, regardless of whether the escrow reserve is
ever tapped, its presence sends a powerful signal to mar-
ket participants not to attempt price manipulation. This
is so because the vastly greater supply of transferable al-
lowances available under escrow (relative to a nontradable
reserve) may substantially dilute pricing power.

The need for an escrow reserve will depend on other
market factors that influence allowance liquidity. For ex-
ample, the presence of a robust Clean Development

Mechanism may provide large quantities of additional
allowances, dampening the potential for price manipu-
lation. Others have proposed using a “price cap” within
the international emissions trading market, whereby an
unlimited quantity of allowances is available for sale at a
given price. This would frustrate any attempt by market
actors to drive up prices higher than the price cap,
thereby obviating the need for an escrow reserve.

On the other hand, other factors may increase the need
for an escrow transfer system. For example, if countries
adopt little or no consequences for noncompliance, the
trading system itself will carry a stronger burden of pro-
viding market incentives for compliance. Sales from an
escrow reserve promote compliance because the seller
does not receive payment until compliance is demon-
strated. Furthermore, if overselling countries do not com-
ply, any funds held in escrow would be channeled to-
ward greenhouse gas mitigation activities, such as through
a fund investing in Clean Development Mechanism
projects. Thus, although liability proposals (which are
addressed in this section) are clearly distinct from non-
compliance proposals (not addressed in this Note), this
particular liability rule does provide partial or even over-
remedying of the environmental consequences of non-
compliance.

iii. Other Considerations
Irrespective of market conditions, an escrow reserve raises
some additional issues that merit discussion. An obviously
unpopular feature of the proposal is that sellers of escrow

What Is An Escrow?Box 6

An escrow is a legal instrument in which
two entities agree to put a sum of money
in the hands of a third party for its con-
ditional delivery under explicit condi-
tions. Thus, an escrow typically involves
money (e.g., securities or other finan-
cial assets), a contingent act (e.g.,
termed “specific performance”), and
three parties—a buyer, a seller, and an
intermediary called a custodian or
agent. The buyer demonstrates a good
faith purchase by giving all or a portion
of the purchase price to the custodian,

who must safeguard the funds until the
agreed on specific performance has oc-
curred, at which time the custodian re-
leases the funds to the seller. The
escrow’s instructions legally bind the
custodian.  The buyer can receive the
initial funds back only if the seller fails
to comply with contract terms.

An escrow account refers to an escrow in
which the custodian is authorized to in-
vest the funds in interest-bearing securi-
ties to receive the benefits of compounded

interest at market rates. Whether inter-
est-bearing or not, escrows embody a
practical, inexpensive, and time-tested fi-
nancial vehicle, which is used everyday
to facilitate commercial transactions,
most notably in real estate.

Sources: Black’s Law Dictionary, Bryan A. Gar-
ner, (St. Paul: West Publishing Co.,1999), p. 565;
Encyclopedia of Banking and Finance, Glenn G.
Munn, (Rolling Meadows, Ill.: Bankers Pub. Co.,
1991), p. 298. Dictionary of Banking and Financial
Services, Jerry M. Rosenberg, (New York: Wiley,
1985), p. 264.
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allowances may not receive payment for years after the
transaction takes place (especially if compliance is not veri-
fied until as late as 2015). Although there is no question
that this is a shortcoming, it is not as bad as it sounds.

First, our proposal still permits low risk allowances (in
which payments are received immediately) to be sold
through normal seller-liability. Thus, cash strapped coun-
tries (with low current emissions compared to historical
emissions) will receive needed cash flows. Most coun-
tries are not likely to be in a position, under any liability
rule, to sell additional high risk allowances.56 However,
to guard against market power and liquidity risks, it is
vital that countries at least have the option of putting
these allowances on the market.

Second, while being held in escrow, payments from
emissions trades will earn interest at appropriate market
rates. This is a normal feature of escrow accounts. Third,
companies and their countries can reduce cash flow prob-
lems, at least to some degree, by borrowing on accumu-
lating escrow funds from financial intermediaries. In
other words, this illiquid asset can be used as collateral
to borrow funds from financial intermediaries that will
discount the full value of the funds held in escrow.
Fourth, for sales of escrow allowances, only the revenues
from the initial international transaction are held in es-
crow. Subsequent international sales of these allowances
are treated exactly like low risk allowances.

Another drawback of the escrow reserve is the added
administrative system costs. Brokers and exchanges will
need to ensure that revenues are placed in escrow for
allowances sold from reserve accounts. This would re-
quire each allowance to be tagged in a way that re-
veals whether or not the allowance is from the reserve
account.  Still, electronic-based tagging is not unique
to the escrow reserve proposal. Moreover, it would
perhaps only need limited, low-cost information, such
as a demarcating symbol and two more bank account
numbers. Finally, routing all escrow allowance trades
through brokers also neutralizes any incentive for
buyer and seller to cheat by making side payments
and placing little or no funds in escrow. With adequate,
enforceable penalties in cases of aiding a breach, bro-
kers can cost-effectively stymie any fraud of escrow
funding.

V.  SUMMARY AND RECOMMENDATIONS

An international market for greenhouse gas emissions
promises both rewards and risks. Given the wide differ-
ences among countries on the costs of reducing emis-
sions, the rewards stem from the opportunity to drasti-
cally reduce overall compliance costs. If successful,
emissions markets will create powerful price signals that,
in turn, send equally powerful signals to capital mar-
kets, corporations, and governments. However, these
much-heralded gains carry accompanying risks that jeop-
ardize the international environmental policy experiment
in ways large and small. Although receiving less atten-
tion, these risks must be well managed.

As noted, regulatory lessons from international and do-
mestic emissions trading (e.g., the Montreal Protocol and
the U.S. Acid Rain Program) have only limited value for
risk management of a liberal international climate mar-
ket. However, emissions allowances share traits with capi-
tal assets—where lessons on liberalizing international
markets abound. Some time-tested, risk management prin-
ciples from financial markets apply to international emis-
sions trading as well. These principles will need to guide
the design and implementation of a prudent regulatory
framework that must underpin any liberal international
emissions market. In practice, three principles must in-
form the rules that promote compliance.

A.  Transparency Matters
Rules on transparency and disclosure must result in supply-
ing timely and accurate information that market participants
need to manage cost-effectiveness and compliance. Arm’s
length dealings instill confidence that trade prices are accu-
rate as well. International standards on transparency and dis-
closure ensure that rules are clear and unambiguous and
that data are reliable and comparable. Procedural clarity lowers
transaction costs as standard practices make it easier to fol-
low rules and manage the information flows. Parties should
continue to build on the monitoring, reporting, and review
provisions included in the Kyoto Protocol and the IPCC
“good practices” on estimating national greenhouse gas in-
ventories.  In addition, the Parties should adopt a climate-
related parallel to the Basle Core Principles that would set
out the basic relationships among private entities (including
accounting and auditing firms), domestic authorities, and
international regulators, such as the expert review teams.
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B.  Policy Sequencing Matters
Having a sound regulatory framework that generates timely
and accurate information is in itself insufficient. A system
of regulatory supervision must be up and running before
international allowance trading begins.  Put differently,
policies must be sequenced: regulatory framework first
and then permission to engage in international emissions
allowance transactions. Parties should:

· Require that all participating countries submit to le-
gally binding initial eligibility requirements for in-
ternational emissions trading. Parties that fail this re-
view should be ineligible to participate in trading.
In the Kyoto context, countries should be prepared
for the initial eligibility screening by 2005. This dead-
line is feasible given existing treaty provisions.57

· Adopt appropriate standards, such as those outlined
in the Climate Trading Readiness Index, for evaluat-
ing whether countries are prepared to participate in
international trading.

· Provide adequate financial and technical resources to
both governments (particularly economies in transition)
and international regulators (e.g., expert review teams)
to ensure adequate implementation capacity.

· Adopt streamlined eligibility requirements applicable
during the commitment period. For example, if a
country fails to submit its inventories, trading rights
should be withdrawn.

C.  Perverse Incentives Matter

International emissions trading must maintain environ-
mental integrity and cost-effectiveness by placing com-
pliance burdens on the actor(s) most able to abide by
the rules. The ex ante rule assigning liability for default
or noncompliance risk is the place where avoiding moral
hazard matters most. To minimize perverse incentives
from international emissions trading, Parties should dis-
tinguish between high and low risk allowances in a man-
ner that effectively manages a broad set of risks and po-
litical “deal breakers.” Low risk allowances (i.e.,
nonreserve) should be tradable on a seller liability basis.
Initial international sales of the high risk allowances, on
the other hand, should be brokered through an escrow
system from a commitment period reserve account. This
liability rule may be the key to keeping “deal-breakers”
within politically acceptable boundaries.

Collectively, these recommendations on transparency,
policy sequencing, and perverse incentives can form the
basic elements of a prudent, liberal, regulatory frame-
work for an international emissions market.

“Learning by doing” is a constant refrain of many pro-
ponents of international emissions trading. It is un-
questionably good advice. The idea is to set up small-
scale pilot activities and find out what works and how
to fix what doesn’t. In this way, policymakers can learn
about the likely effectiveness of the program at a
larger scale. Although such experience is often the
best teacher, another approach is to learn from the
mistakes of others. Nascent international greenhouse
gas emissions markets need not undergo the tumul-
tuous times known from crises in more traditional
financial markets.  Indeed, in shaping specific rules,
the time-tested lessons of financial risk-management
principles offer an opportunity for “learning by not
doing.”
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