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I. Introduction

This edited volume contains eleven contributions to the economics of climate
change with special emphasis on the European and Belgian perspective. In
Part One, the book starts off at the global level looking for answers to questions
such as the following. What emission pathway would be optimal from a global
perspective? How should efforts be divided over generations and countries? How
can international agreements be made more acceptable and sustainable to their
signatories?

We then turn in Part Two to the so-called flexible mechanisms available under
the Kyoto Protocol. Emissions Trading (ET) and the Clean Development
Mechanism (CDM) are analyzed in detail. Some of the questions that we will
address in this section are: What is the impact of carbon sinks on expected
equilibrium permit prices? Will the banking of permits give incentives to
undertake emission reduction projects earlier? What can the clean development
mechanism contribute to Belgian climate policy?

Part Three starts with a general appraisal of the impact of the Kyoto Protocol on
industrial activity in Europe in general and in Belgium in particular. What is the
expected impact on industrial activity in Europe if other regions in the World do
not limit their emissions? Is it a good idea to exempt carbon-intensive industries
from, say, a tradable permit scheme? Part Three also reviews the internal burden
sharing question within the federal state of Belgium; in doing so, it compares and
evaluates the major existing studies of this question. The last chapters focus on
transport, land use and energy policies, and assess the potentional contribution of
each of these sectors to an efficient Belgian climate policy.

The different chapters deal more particularly with the following topics:
Part One

Chapter 2 looks at the climate change problem from a long-term and global
perspective. The aim is to demonstrate how integrated assessment models, which
combine stylized representations of the physics and economics of the problem,
can be used to design long-term climate policy. The main questions addressed in
this chapter are: (i) What is the optimal, global emission ceiling? (ii) What is the



optimal timing of emission abatement efforts in order to achieve this global
ceiling? And (iii) how does uncertainty affect the answers to these questions?

In Chapter 3, the focus is on the cooperation problem within the current
generation. The two main questions are: (i) What is the optimal effort level and
burden sharing for an international climate agreement? And (ii) What incentives
do countries have to ratify and obey such an optimal agreement? Two extreme
forms of international climate policy coordination are contrasted: on the one
hand, the so-called national optimum, which is characterized by the complete
absence of cooperation; and on the other hand, a World optimal global climate
treaty. It is argued that countries will only be willing to sign an international
climate agreement if it is in their best interest to do so. Some simulation results
will be used to illustrate the fact that a grand agreement comprising all countries
of the world will probably not be stable, because some countries would
individually lose from it compared to their national optimum. Appropriately
chosen monetary transfers are shown to counter these deviation threats.

Chapter 4 goes into more detail on the equity versus efficiency trade-off in
international climate negotiations. It compares the impact of three alternative
burden-sharing schemes for the post-Kyoto period which are in line with the
European maximum warming target of 2°C. A numerical general equilibrium
model for the world is used to analyse the economic effects in 2030. Detailed
distributional effects are analysed by subdividing the world into 18 regions.

Part Two

Chapter 5 focuses on Emissions Trading in the First Commitment period of the
UN.F.C.C.C., the so-called Kyoto Protocol phase. It presents numerical
simulations to assess the consequences for the Kyoto Protocol of three major
issues. First, the non-ratification by the USA causes the equilibrium carbon price
in Annex B countries to fall by approximately 50%. Second, carbon sinks
enhancement activities enable Parties to fulfil their reduction commitment at
lower compliance costs and cause the equilibrium permit price to decrease by
40%. Third, it is shown that countries like Russia and Ukraine would gain
substantially by strategically restraining their supply of hot air in order to drive
up the equilibrium permits price, which would increase the compliance costs of
all other Annex B countries.

The Kyoto Protocol allows for the banking of unused emission permits.
Chapter 6 complements the static analysis of Chapter 5 by adding dynamic
incentives. The purpose of this chapter is to analyse the potential impacts of the
banking provision, namely the change in the permits prices and the total
compliance costs. The first half is devoted to a theoretical presentation of these
impacts. In the second half, the impacts are quantitatively assessed by means of
the MacBank model. The results show that, at the world level, significant gains
can be obtained from the use of the banking mechanism. However, the
compliance costs of some countries may increase. This is the case for the
European Union countries.

The purpose of Chapter 7 is to evaluate the potential contribution of the Clean
Development Mechanism (CDM) to the Belgian climate policy. For the purposes
of such an evaluation, a partial equilibrium model of the carbon market is
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developed in which the key features of the CDM inherent in its project-based
nature are explicitly considered—features such as its transaction costs and
accessibility rate. The conditions under which the CDM could significantly
contribute to the Belgian climate strategy are discussed and it is shown that this
contribution should remain rather limited due to low expected carbon prices
under the first commitment period.

Part Three

Chapter 8 discusses the effects of different climate change policies on industrial
activity and on welfare. It compares the effects of two tradable permit systems
and the effects of exemptions for energy-intensive industries. First, a survey of
the insights from economic theory is provided. Next, a numerical general
equilibrium model is used to assess the effect of different climate change policies
on industrial activity per sector in the EU. The main findings are that, in the EU,
the effects on industrial activity and the welfare costs of tradable permits are
small when no industrial sectors are exempted. When one member country
exempts its energy intensive sector, this will reduce somewhat the impact on its
activity level but will generate an extra welfare cost.

Chapter 9 addresses the internal burden sharing question within the federal
country of Belgium. The European burden sharing agreement specifies that
Belgium should reduce its greenhouse gas emissions by 7.5% compared to 1990-
levels. As environmental policy is a regional competence in Belgium, the EU
agreement was quickly followed by a debate about the Kyoto burden sharing
which opposed the Flemish and Walloon regions. This chapter gives the main
insights and conclusions of three studies which contributed to this Belgian
debate.

Chapter 10 analyses the net cost of reducing greenhouse gas emissions via a fuel
efficiency standard for cars and via a subsidy for more fuel efficient cars. It
shows that these instruments reduce GHG emissions at a very high cost
compared to other abatement possibilities in the economy. New engines and fuel
technologies can reduce further the environmental damage of cars but, again,
only at a very high cost.

Land use, land use change and forestry also offer opportunities to accomplish the
targets of the Kyoto Protocol. Chapter 11 presents and tests a decision support
framework to evaluate forestry scenarios for the reduction of greenhouse gas
emissions. Results show that the only economically attractive domestic option is
the establishment of new multifunctional forests. The establishment of bio-
energy plantations is an efficient way of reducing CO, emissions as far as land
occupation and environmental impacts are concerned. However, it also happens
to be the most expensive option. Plantation forestry in the tropics is
advantageous when evaluated over longer periods of time. Conservation of
tropical forest is economically attractive but not eligible as a CDM project at the
moment.

Finally, Chapter 12 analyzes the role of climate change policy in the Belgian
electricity sector. It analyses more particularly how the nuclear phase-out
decision and the renewable energy target influence the cost of meeting climate
change targets for Belgium.
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An appendix presents five models that have been used for the economic analysis
of Climate Change in the CLIMNEG Network.
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