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MARKETS FOR TRADEABLE CO, EMISSION QUOTAS
PRINCIPLES AND PRACTICE

This paper reviews a range of issues relating to tradeable carbon dioxide quotas. It
considers the economic principles on which they are based, compares them with alternative
carbon abatement policies, and reviews many aspects of how tradeable quotas would be
implemented in practice.
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Cette étude passe en revue un certain nombre de problémes en relation avec un systéme
de contingents négociables de dioxyde de carbone. Sont pris en considération, les principes
économiques sur lesquels un tel systeme peut se fonder, la comparaison avec d’autres instruments
de réduction des émissions de carbone et les aspects de mise en oeuvre pratique des contingents
négociables.
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France.
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MARKETS FOR TRADEABLE CO, EMISSION QUOTAS
PRINCIPLES AND PRACTICE

by
Graciela Chichilnisky and Geoffrey Heal'

I. Introduction

This paper reviews a range of issues relating to tradeable carbon
dioxide emission quotas, to be called TEQs from now on. It considers the
economic principles on which they are based, compares them with alternative
carbon abatement policies, and reviews many aspects of how tradeable quotas
would be implemented in practice.

The next section sets the scene: it explains why these issues are on the
agenda and how they relate to current issues such as joint implementation.

The principal alternative to a TEQ regime is the adoption of carbon
taxes: Section III compares salient aspects of the two policy approaches. It also
analyses how they may be combined. Section IV studies a particular and very
important aspect of a TEQ regime: the allocation of TEQs among participating
countries. These two sections, Sections Il and IV, present the key theoretical
perspectives on tradeable quotas and their main alternative, carbon taxes.

The remaining section addresses issues connected with the
implementation of TEQs, analyzing questions associated with the design and
management of a TEQ market.

II. The context of the OECD discussion

The Rio Convention of June 1992 set important goals for the control of
the planet’s greenhouse has emissions. Annex 1 countries® agreed to roll back
their emissions to their 1990 levels by the year 2000. The Convention gave
certain institutions the responsibility for devising policies to implement these
goals: these institutions were the Global Environment Facility, and the
Framework Conventions on Climate Change, on Biodiversity and on
Sustainable Development.

' Industrial and developing countries have rather different perceptions
of the issues involved, and these differences are to a certain extent limiting

!Chichilnisky is at the Department of Economics and the Program on Information and
Resources at Columbia University, and was Visiting Professor at Stanford University when this
document was written. Heal is at the Graduate School of Business and the Program on
Information and Resources at Columbia University. The opinions expressed in this document
are those of the authors and cannot be held to represent the views of the OECD or its Member
countries.

2Annex 1 countries are the main industrial countries, including the OECD, the former
Soviet Union and the Eastern European members of the former Soviet block.
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progress in international negotiations. Developing countries fear the imposi-
tion of limits to their growth in the form of restrictions on emissions and on
the use of their own resources. They feel that most environmental damage
originates currently, and indeed has originated historically, in the industrial
countries, whose patterns of development are at the root of the environmental
dilemmas which we face today.

Industrial countries have a different set of concerns: they fear excessive
population growth in developing countries and the environmental damage
that this could bring about. While recognizing their historical responsibility
for excessive environmental use, they focus on a long term future in which
environmental problems could originate mostly in the developing countries.

In addition to differences in perceptions, scientific understanding of some
of the main issues has emerged only recently. Newly found science makes
it way slowly into the political decision process, because by its very nature
science is highly specialized and is often tentative in its conclusions. The
differences in perceptions and the failure to communicate recent scientific
findings have hampered the international decision making process.

A. The Economics of the Global Environment

The implementation of the Rio goals of stabilizing emissions at levels
not harmful to the climate requires substantial conceptual advances in our
understanding of some of the main issues, as well as the development of a
consensus about the possible policy instruments for tackling these issues.
This is not an easy task because the problems of climate change, sustainable
development and protection of biodiversity are all rather new and complex in
nature. The economics of climate change involves challenging issues related
to economic principles and policies, including for example:

e the connections between energy use, energy prices, trade and growth,

e the optimal distribution of quotas to emit greenhouse gases between
countries: as we shall argue below, the distribution of quotas is not
a matter to be judged only on the grounds of equity, but may have
substantial implications for efficiency,

¢ the conditions which are necessary for carbon taxes to act efficiently,



e the connections between levels of income, optimal property rights and
trading practices in such markets,

e the design of cooperative international policies for the abatement of
emissions of greenhouse gases, as provided by Clause 4 of the Rio con-
vention.

In addition to requiring extensive technical work?, implementing the Rio
targets requires a deliberate effort on the part of all parties involved to com-
municate and to understand each other’s concerns, to address in depth and
critically the problems and the possible solutions, and to reach consensus.

B. The present practice

Joint implementation is a term which is frequently used to describe a
cooperative venture between two or more countries to decrease the sum total
of their emissions of greenhouse gases. Its origins can be traced to Clause 4
of the Rio convention, which specifically contemplates this possibility. The
experience to date has been of relatively small projects involving five coun-
tries. One is an agreement involving Norway and Mexico, funded mostly by
the Global Environment Facility (GEF) of the World Bank. Mexico initiated
an effort to replace small electric appliances such as light bulbs in a man-
ner which diminishes energy use and carbon emissions. A second project
involves the Netherlands in cooperation with Poland and India. Here Poland
aims at replacing its use of coal in energy production by natural gas, thereby
decreasing its carbon emissions.

In both of these examples the nature of the cooperation is a bargain
between an industrialized country and one or two less developed countries
(members of Annex 2 of the Rio protocol), by which the former, in cooper-
ation with the GEF, “purchases” its right to continue its current emission
practices through ensuring decreased emissions from the developing coun-
tries. The Annex 1 country is credited with an emission reduction which it
brought about, although this did not occur on its territory. The experience to

3These are issues on which recent research at Columbia University and at Stanford Uni-
versity has made much progress (Chichilnisky,*,%,% Heal, 11,1312 Chichilnisky and Heal,”,?
Chichilnisky, Heal and Starrett?).



date suggests several policy issues, which have been the subject of discussion
in the Framework Convention for Climate Change.

C. The potential of joint implementation

The first, most obvious issue is the effectiveness of joint implementation if
taken to its natural conclusion: the purchase by industrialized countries (An-
nex 1 countries) of rights to continue present emission practices by ensuring
decreased emissions from developing countries (Annex 2 countries). Devel-
oping countries currently emit at most 30% of the world carbon emissions.
If the aim is to decrease world emissions, for example by 60% of long-run fu-
ture emissions as is often proposed, then even a complete cessation of carbon
emissions by all developing countries would at best barely attain this goal.
Abatement of the type contemplated at present requires active decreases in
carbon emissions by industrial countries, who are the main emitters. Joint
implementation of the type described above cannot be a substitute.

An argument in favor of joint implementation is that it can lead to im-
provements in the positions of all the countries engaged in the bargain. This
argument is supported by the evidence that the bargain is freely agreed
among the countries involved. If countries do not stand to gain, why would
they enter the deal? These arguments are correct within a restricted institu-
tional framework, but they fail to provide a thorough analysis of the situation.
What is chosen depends on the alternatives available. A bargain can indeed
be better than no bargain at all, but it could be worse than other alter-
native bargains which were not within the scope of discussion. With more
information about the alternatives available, a country can typically improve
its trading position. Indeed, the most frequently-voiced concern about joint
implementation is that a few countries could “steal the march” on others by
taking advantage of a thin market with little information. All this is simply a
re-statement of a well known fact: efficient trading requires well distributed
information among all the traders. It also requires competitive trading, which
is in turn a function of the number of traders. Two traders typically do not
make a competitive market. These two principles, market information and
market depth, are widely applied in most well-organized markets across the
world and are associated with market efficiency. This leads us naturally
to consider a multilateral extension of joint implementation: a framework



