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The Centre for Climate Change Economics and Policy (CCCEP) was established
by the University of Leeds and the London School of Economics and Political
Science in 2008 to advance public and private action on climate change through
innovative, rigorous research. The Centre is funded by the UK Economic and Social
Research Council and has five inter-linked research programmes:

Developing climate science and economics

Climate change governance for a new global deal

Adaptation to climate change and human development

Governments, markets and climate change mitigation

The Munich Re Programme - Evaluating the economics of climate risks and
opportunities in the insurance sector (funded by Munich Re)
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More information about the Centre for Climate Change Economics and Policy can be
found at: http://www.cccep.ac.uk.

The Munich Re Programme is evaluating the economics of climate risks and
opportunities in the insurance sector. It is a comprehensive research programme that
focuses on the assessment of the risks from climate change and on the appropriate
responses, to inform decision-making in the private and public sectors. The
programme is exploring, from a risk management perspective, the implications of
climate change across the world, in terms of both physical impacts and regulatory
responses. The programme draws on both science and economics, particularly in
interpreting and applying climate and impact information in decision-making for both
the short and long term. The programme is also identifying and developing
approaches that enable the financial services industries to support effectively climate
change adaptation and mitigation, through for example, providing catastrophe
insurance against extreme weather events and innovative financial products for
carbon markets. This programme is funded by Munich Re and benefits from research
collaborations across the industry and public sectors.

The Grantham Research Institute on Climate Change a  nd the Environment was
established by the London School of Economics and Political Science in 2008 to
bring together international expertise on economics, finance, geography, the
environment, international development and political economy to create a world-
leading centre for policy-relevant research and training in climate change and the
environment. The Institute is funded by the Grantham Foundation for the Protection
of the Environment, and has five research programmes:

1. Use of climate science in decision-making

2. Mitigation of climate change (including the roles of carbon markets and low-

carbon technologies)

3. Impacts of, and adaptation to, climate change, and its effects on development

4. Governance of climate change

5. Management of forests and ecosystems

More information about the Grantham Research Institute on Climate Change and the
Environment can be found at: http://www.Ise.ac.uk/grantham.

This working paper is intended to stimulate discussion within the research community
and among users of research, and its content may have been submitted for
publication in academic journals. It has been reviewed by at least one internal referee
before publication. The views expressed in this paper represent those of the
author(s) and do not necessarily represent those of the host institutions or funders.
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Consumer Burden.As explained in the appendix, the con-
sumer burden, whose histograms are displayed in Figure 2
for the di erent schemes, captures the di erence in total con-
sumer's costs with and without regulation. The high con-
sumer burden for the standard scheme is in line with its high
windfall prots. For the tax scheme the histogram indicates
that in average, electricity prices would increase by approxi-
mately 20$ per MWh! However the regulator could give back
part of this amount to the end consumer, e.g. by reducing
other taxes. Because the average auction revenue corresponds
to 9;5%=MWh consumer costs exceed by far the revenue from
the auction. This amount can only cover about tow thirds of
the consumer costs. Hence the commonly believed argument
that auction revenues can be used to cover costs of endcon-
sumers is wrong and there is still signi cant wealth transfer
from consumer to producer. On the other hand in the case of a
relative scheme, the consumer burden is tightly concentrated
around zero. This means that even for a reduction target of
20%, electricity costs are nearly the same as in BAU!

Abatement Costs. Figure 2 illustrates the fact that the reduc-
tion costs of the relative cap-and-trade scheme are insigni -
cantly higher than the reduction costs of the standard cap-
and-trade scheme. Further both schemes are more economical
and emissions control and reduction are easier than with an
emission tax. We see that the cost of emissions reduction is
nearly twice as high than in the case of the tax than for the
cap-and-trade schemes. Again this illustrates the shortcom-
ings of a tax scheme.

Conclusions

The main goal of climate policies is to incentivize the use of
cleaner technologies. Deciding which public policy tools to
use in order to curb Green House Gas (GHG) emissions is
paramount. In this research article, we approached the prob-
lem from three di erent points of view: social, consumer's and
producer's. Our optimal solutions take into account the ran-
domness of the outcomes of the reduction schemes. Although
market mechanisms alone cannot solve all the pollution prob-
lems, we proved that properly designed cap-and-trade schemes
can work if

they are given the right emission targets and penalty;
the appropriate tools are used to allocate emissions credits.

Despite the fact that they are easy to explain and imple-
ment, taxes (see for example [5] for a discussion in the context
of pollution abatment) are the least e cient of the schemes
considered in this study. Because of the uncertainties in the
demand for goods and the costs of productions they are less
e cient and more costly than cap-and-trade schemes. In par-
ticular, we demonstrate in this study that, when it comes
to reaching emissions targets they do not perform as well as
properly designed cap-and-trade schemes. Moreover, taxes
are unpopular and in most countries, synonymous of politi-
cal suicide for policy makers. So it seems that taxation will
very unlikely be considered as an alternative to cap-and-trade
mechanisms.

Auctioning is very popular among the supporters of cap-
and-trade schemes puzzled by the magnitude of the windfall
pro ts of the rst phase of EU ETS. We show that auctions
cannot lower windfall prots to a reasonable level. They
merely help the re-distribution of these costs. Indeed, even
if one uses the gures advanced in the discussions of the most
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