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than attempt to engage either Congress or the Bush adminis-
tration, attention to climate policy had focused elsewhere.
Europe, Japan, developing countries, and even some U.S.
states began their own initiatives to cut greenhouse gas
(GHG) emissions. Despite the absence of the United States,
the European Union pressed to save the Kyoto Protocol from
irrelevance and, following the lead of the United Kingdom
and Denmark, drafted its own legally binding program to
reduce greenhouse gas emissions.

Against this backdrop, the Senate voted 55—43 against the
McCain-Lieberman Climate Stewardship Act of 2003. This
bill proposed a binding greenhouse gas emissions trading sys-
tem in the United States, and for this reason it was expected to
face a significant opposition—perhaps 65 votes against. While
the bill was defeated, the surprisingly large number of “yes”
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votes was met with excitement from envi
ronmental groups.

The last direct test of Congressional
opinion on climate change policy was in
1997, and that resolution addressed
international negotiations, not domestic
policy. Indeed, the recent vote showed
that, far from being a marginal and
unlikely proposition, greenhouse gas
regulation is a reasonable prospect even
in the United States. For what it is
worth, McCain and Lieberman have
vowed to re-introduce their legislation
until it passes. However, the bill covers
domestic policy only, so if it does indeed
pass, it will not be a ratification of the
Kyoto Protocol.

Taken with independent initiatives in
other countries, this vote could add
weight to the argument that the Kyoto
Protocol is becoming increasingly irrel-
evant. However, to interpret irrelevance
as a license for “business as usual” would
be wrong. On the contrary, Kyoto’s rel-
ative unimportance stems from its
demonstrable success in sending a signal
to investors, firms, and countries that
GHG regulation—specifically, regula-
tion according to an interlinked system
of tradable GHG emissions permits—
will be a market reality for the foresee-
able future. In other words, Kyoto is
irrelevant not because the problem has
gone away; rather, the regulation of
GHG emissions by large groups of
countries has created a functional mar-
ket for GHG reductions and has conse-
quently achieved Kyoto’s primary goal:
initiating the laborious process of
pulling the global economy away from
carbon-intensive energy sources. This
emerging market for “carbon equiva-
lent” emissions allowances therefore
implies a future of altered approaches to
climate governance.
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Climate Change, the Green-
house Effect, and Greenhouse
Gases. Although Svante
Arrhenius postulated the existence of the

chemist

greenhouse effect in 1896, significant
scientific inquiry did not reemerge until
the early 1980s." Public awareness about
anthropogenic climate change was not
widespread until the late 1980s, possibly
as a result of a severe drought in the
United States. Then, along with other
simultaneously emerging global environ
mental problems like stratospheric ozone
depletion and biodiversity loss, climate
change moved quickly into the public
consciousness.

Usually known by the more familiar,
but less accurate term of “global warm-
ing,”
results from activity that releases certain

human-induced climate change

gases (carbon dioxide and methane, for
example) into the atmosphere.” Once
these gases are released, they mix quickly in
the atmosphere and stay there for
extended periods, usually between ten and
one hundred years. While in the atmos-
phere, they let sunlight in but trap outgo-
ing heat, thus leading to changes in Earth’s
radiation budget. Projected increases in
atmospheric GHG levels are expected to
affect temperature and will likely change
precipitation and storm characteristics in
less predictable ways.
Intergovernmental Panel on Climate
Change (IPCC) estimates a global warm

ing of between 1.4—5.8 degrees Celsius
before 2100.° A few degrees might not
seem significant given the day-to-day tem

For example, the

perature fluctuations that we experience,
but it is significant given that the differ
ence in global mean surface temperatures
between the last ice age and today is only
about 8 degrees Celsius.

The political controversy over cli
mate change stems from a quandry: on



the one hand, greenhouse gas emis-
sions, especially of carbon dioxide, are
an unavoidable byproduct of a global
economy that uses fossil fuels as its pri
mary energy source. On the other hand,
when added together year after year,
these emissions will change the global
climate. Moreover, in order to merely
stabilize—mot reverse—this change, the
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While the IPCC has not been free of
controversy, its basic interpretation of
climate change science was endorsed by
a panel of the National Academy of Sci
ences convened by President Bush.®
The first international legal document
to address climate change emerged from
the 1992 UN Conference on Environ-
ment and Development in Rio de

ReglIIatlon of GHG cmissions has
achieved Kyoto's primary goal of initiating
the long and laborious movement away from
carbon-intensive energy sources.

global rate of emission must drop to
about one-third of its present level,
regardless of population and economic
growth. The good news is that the rate
does not need to drop all at once and that
new and existing energy technologies
could provide much of the solution.
Therefore, a sound policy on climate
change will encourage innovation while
initiating a modest constraint on emis-
sions in the near term that gradually
tightens over the long term.

International Agreements on
Climate Change. The international
community immediately referred the
scientific questions to the World Mete-
orological Organization and the United
Nations Environment Program, which
subsequently established the IPCC in
1988. The scientific body’s procedures
evolved moderately over the next ten
years, but its 3,500 scientists and other
experts have played a consistently
important role in informing the inter

national debate on climate change policy.*

Janeiro. The UN Framework Conven-
tion on Climate Change (UNFCCC) set
non-binding targets for developed
countries to reduce their emissions to
1990 levels by 2000. Most countries did
not meet these initial goals. More
importantly, however, the UNFCCC
established a system of national reporting
and regular party meetings, with the goal
of creating more significant commit-
ments in the future.® Moreover, the
United States has ratified this element of
the UN climate change agreements and
has therefore agreed to, among other
principles, the idea that countries have
“common but differentiated responsibil-
ities” to prevent “dangerous anthro-
pogenic interference with the climate.”’
The international community debated
this question of more significant com-
mitments for the next five years. Emerg
ing from the din in 1997 was the Kyoto
Protocol, which includes an agreed limit
on the emissions of developed countries
and the ability of states whose emissions

fall below their limit to sell these
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“allowances” to states that miss their tar
get. This kind of market-based program,
called “cap-and-trade,” was successfully
pioneered in the United States and is still
used for the reduction of regional air
pollutants like sulfur dioxide. Impor-
tantly, the relative contributions of
greenhouse gases to climate change can
be estimated based on laboratory studies
and knowledge of how each gas behaves in
the earth’s system. In this way, an amount
of one greenhouse gas can be converted
to the equivalent emission of CO
through basic conversion factors called
global warming potentials. Accordingly,
the basic unit of reduction has now
become known as the “COQ equivalent,”
or COze.

‘While the reductions inherent in the
Kyoto targets are mild compared to long-
term necessity, they are significant com-
pared to the current “business-as-usual”
trajectory. This factor and Kyoto’s
exemption of developing countries from
any binding targets have led to political
opposition in the United States.® Despite
the de facto U.S. withdrawal from negotia-

already begun moving into this field and
have outlined the new products they
intend to bring into the market.

Trading Programs Outside the
Kyoto Protocol. Despite U.S. criti
cism of the protocol, markets for green-
house gas emissions have emerged, initi
ating a pattern that will continue in the
coming years. For example, the UK
introduced its voluntary multi-sector
trading plan in early 2002, and Den-
mark has implemented a mandatory
program that covers the electricity gen-
eration sector. More significantly, the
European Commission has approved a
proposal for mandatory, multi-sector,
EU-wide emissions trading starting in
2005. This will form by far the largest
GHG trading program in the world and
will likely set the standard for subsequent
programs in other countries.” These
programs will, to varying degrees, be
harmonized with the rules in the UN cli-
mate agreements.

Other actors have initiated trading
programs in the absence of binding

In order to merely stabilize climate

change, the global rate of emission must drop
to about one-third of its present levels,
regardless of population and economic growth.

tions (or, perhaps, because of it), other
countries solidified international emis

sions trading rules for implementing
Kyoto and thereby removed the primary
obstacles to a functioning market. Many
private sector actors (e.g., broker-traders,
consultancies,

insurers, verifiers,

exchanges, and credit generators) have
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national legislation. British Petroleum
was the earliest major corporate adopter
of an internal, binding GHG trading
system and subsequently has had a large
consultative role in drafting both the
Kyoto and UK emissions trading rules.”

Although the United States has declared its

intention to ignore Kyoto, many large



U.S. corporations have also adopted
internal targets.”

Moreover, one of the lead private sec-
tor contenders for an international car
bon exchange was recently established in
the Chicago Climate Exchange. The
exchange has organized commitments of
over thirty companies from multiple sec
tors and is providing a platform for their
trades in the hope of establishing a dom-
inant market position. Several quasi-gov-
ernmental entities, most notably the
World Bank’s Prototype Carbon Fund
and the Dutch Erupt program, have
actively worked to reduce the early risks in
carbon investment by catalyzing markets."

Finally, many U.S. states have begun to
regulate GHG emissions. California has
sponsored a climate registry in which
companies can voluntarily report emis-
sions and reductions for possible credits
in the future, and it has authorized its Air
Resources Board to investigate upgrading
automobile efficiency requirements.
Massachusetts and New York have also
passed legislation aimed at reducing car-
bon dioxide emissions.

Characterizing the Carbon
Market. Although carbon markets have
been disjointed, illiquid, and opaque,
they do provide some concrete evidence
of permit price ranges. Moreover, the
increasing volume of trade in carbon
assets indicates an expanding and
maturing market. Most trades are cur-
rently handled through individual bro-
kers on a transaction-by-transaction
basis, and therefore the clearing prices
are proprietary, or at least closely guard-
ed. Until a transparent exchange handles
and publishes a relatively large number of
trades, carbon prices will remain some-
what uncertain and difficult to analyze.
Nevertheless, research groups have com-
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piled data on brokered trades through
2002.”% In addition, data on recent
prices and transactions are available in
limited form through several carbon spe-
cialist websites.” These data collectively
give a picture of the evolving market for
carbon reductions.

Despite its lack of transparency, the
carbon market has several noteworthy
characteristics. Two types of tradable car-
bon assets exist. First, allowances are units
that are allocated by a government agency
in a cap-and-trade system. The sum of
the allowances given out equals the cap,
or maximum emission level by the
country. Second, credits are units that are
created by individual projects, often in
other jurisdictions, that reduce emissions
below an expected baseline. In other
words, allowances are like pieces of a big
atmospheric pie that are handed out to
firms within a country, and credits are
like additional pie pieces bought from
somebody else.

Another distinction lies between the
permits that firms acquire voluntarily
and those that firms are required to
hold by law. The first type, sometimes
called pre-regulatory or pre-compli-
ance reductions, are produced and
bought because the firm would like to
burnish its image, learn how to measure
its GHG emissions, or perhaps even
take a cheap option on the possibility
that the pre-compliance credits can be
converted to compliance credits upon
the creation of a legal regime. Until
allowance systems took shape in the UK
and Denmark, pre-compliance credits
made up most of the traded carbon and
still are the primary form of tradable
GHG asset for U.S. firms. Because of
their ambiguous utility, they are fairly
low-cost: usually between one and three
dollars per ton of COQe.
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In contrast, compliance or regulatory
allowances are those that firms must hold
in adherance to a domestic law such as
the UK’s. This distinction between reg-
ulatory and non-regulatory carbon
allowances is part of a larger trend
toward incorporating the perceived
quality of the credit—a value based on
regulatory status, degree of certification
by an outside auditor, and reliability of
the reductions—into the market price.”
Currently, high-quality compliance
allowances are approximately five dollars
for the UK market and around eleven
dollars for the EU market.

Market prices, while interesting to
firms wondering how much carbon risk
they are exposed to, are more a function
of arbitrary emissions caps than any real
measurement of the social value of car-
bon abatement. More important than
the prices are the indications that the
carbon market is becoming increasingly
liquid and mature. The number of
trades in 2002 was over 250 percent of
the 2001 volume and should be higher
still in 2003. Trade volumes showed a
similar jump to approximately seventy
million tons of COQe. The proportion
of high-quality compliance units is also
growing quickly, and financial firms are
pioneering new types of risk-mitigating
contract provisions including options
and alternate payment structures.
World Bank researchers estimate the
market to be worth $350 to $500 mil-
lion per year with market volume grow-
ing fast.™

Conclusion. The evidence points to
three first,
increasing, albeit uneven, acceptance of

main phenomena: an
greenhouse gas regulation; second, an
increase in firm-level, national, and
supra-national legislation using carbon
permit trading as the means to regulate
and reduce greenhouse gas emissions;
and third, as a consequence, rapid
growth in the number, volume, and
quality of trades in the carbon market.
Increasing liquidity and experience low-
ers the information and transaction
costs in the market, thus lowering barri-
ers to the creation of additional, linked
markets, either within or outside the
Kyoto framework.

The world is on a path that is consis
tent with a gradual introduction and
integration of connected, national car-
bon markets, the end result of which
could look remarkably like the logical
outcome of a Kyoto-based process. In
this way, though the specific targets of
Kyoto might be unpalatable enough to
kill it, the signal that it sent to the world
may in the end be enough to create a
robust and widely accepted foundation
for global greenhouse gas emissions
reduction. Though this path is not a
deterministic one and numerous inter
mediate steps remain, firms that have
not yet assessed their carbon risk will
likely have to do so in the near future. As
many firms have found, early action can
reduce the risks of regulation where the
specifics are unknown but the direction
is, as in this case, predictable.
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