ENERCY
SUBSIDIES

LESSONS LEARNED IN ASSESSING THEIR
IMPACT AND DESIGNING POLICY REFORMS

EDITED BY

ANJA VON MOLTKE,
COLIN McKEE

AND

TREVOR MORGAN

WITH A FOREWORD BY
KLAUS TOPFER

39a31Ln0Y



Energy Subsidies

Lessons Learned in Assessing their Impact
and Designing Policy Reforms

Edited by Anja von Moltke, Colin McKee and Trevor Morgan



ANJA VON MOLTKE, Economic Affairs Officer at the Economics
and Trade Branch in Geneva, is responsible for managing projects
of the United Nations Environment Programme in the field of
environmental economics, including research and policy analysis,
country studies and capacity building. Recently, her focus has been
on the impact of subsidies and the use of economic instruments
for sustainable development. Prior to joining UNEP in 1999, she
worked for the German Environment Ministry on climate change.
She received a MPhil in Environment and Development from
Cambridge University (UK].

COLIN McKEE is a consultant for the Economics and Trade Branch
of the United Nations Environment Programme. He assists the
Branch on projects related to the use of economic instruments in
environmental policy-making and the impacts of subsidies on the
energy and fishery sectors. He received his BA degree in
economics and international relations from Colby College (USA).

TREVOR MORGAN is the Paris-based Director of Menecon
Consulting, an independent firm he set up in 1999 which advises
energy companies, organisations and governments on energy
strategy, policy and economic issues. Previously, he spent seven
years as Senior Economist at the International Energy Agency.
During that time, he was responsible for leading and contributing
to a number of energy policy reviews, several studies of energy
market reform and the Agency’s flagship report, World Energy
Outlook.



Fan\ YUNITED NATIONS
\\’i\" //,\// N\ FOUNDATION..

UNEP

ENERGY
SUBSIDIES

LESSONS LEARNED IN ASSESSING THEIR
IMPACT AND DESIGNING POLICY REFORMS

EDITED BY

ANJA VON MOLTKE,
COLIN McKEE

AND

TREVOR MORGAN

WITH A FOREWORD BY
KLAUS TOPFER

Routledge

Taylor & Francis Group
LONDON AND NEW YORK

39031LN0Y



First published 2004 by United Nations Environment Programme and Greenleaf Publishing

Published 2017 by Routledge
2 Park Square, Milton Park, Abingdon, Oxon 0X14 4RN
711 Third Avenue, New York, NY 10017, USA

Routledge is an imprint of the Taylor & Francis Group, an informa business

Copyright © Taylor & Francis 2004

All rights reserved. No part of this book may be reprinted or reproduced or utilised in any form
or by any electronic, mechanical, or other means, now known or hereafter invented, including
photocopying and recording, or in any information storage or retrieval system, without
permission in in writing from the publishers.

Notice:
Product or corporate names may be trademarks or registered trademarks, and are used only
for identification and explanation without intent to infringe

The designations employed and the presentation of the material in this publication do not imply
the expression of any opinion whatsoever on the part of the United Nations Environment
Programme concerning the legal status of any country, territory, city or area or of its
authorities, or concerning delimitation of its frontiers or boundaries. Moreover, the views
expressed do not necessarily represent the decision or the stated policy of the United Nations
Environment Programme, nor does citing of trade names or commercial processes constitute
endorsement.

Cover by LaliAbril.com.

British Library Cataloguing in Publication Data:
A catalogue record for this book is available from the British Library.

ISBN 978-1-874719-11-3 (hbk)



Contents

Acknowledgements .............. . ... . ... 9
Foreword . . ... ... .. . .. "
The United Nations Environment Programme .. ................... 12
Division of Technology, Industry and Economics .......... ... . ... ... ... ... 13
Economics and Trade Branch . ... .. . 13
Executive summary ............ ... . . ... ... 14
1. Introduction ........ ... .. .. L 20

10 Background . . ..o 20

1.2 Objectives and structure of thisreport ......... ... .. ... ... .. ... .... 21

2. Analytical framework ............ ... ... . ... ... . ... ... ..., 23
2.1 Defining energy subsidies .......... . 23

2.2 Measuring energy subsidies . ........ ... 26

2.3 The size of energy subsidies ........ ... .. . . 26

2.4 Analysing the impact of subsidies and theirreform ..................... 28

2.4.1 Economic, environmental and social effects ..................... 28

2.4.2 ldentifying linkages .. ... . .. 31

2.4.3 Measuring welfare ina commonunit . ...... ... .. ... oL 33

2.4.4 Methodological approaches ....... ... ... i 34

2.4.5 Stakeholder consultation ........ ... ... . . . ... 35

3. Energy subsidies in OECD countries ... ...................... 36
B OVeIVIEBW e et 36

3.2 Quantitative assessment of subsidies and impact of their removal ......... 40

3.2.1 IEA coal PSE analysis . ...... .o 40

3.2.2 OECD study using the GREEN model (2000) ...................... 43

3.2.3 OECD/IEA study on reforming coal and electricity subsidies (1997) . . . . 44

3.2.4 Otherstudies .. ... ... 46

3.3 ConclUSiONS ...t 48



6 Energy Subsidies

4. Energy subsidies in the Czech and Slovak Republics ........... 50
4.1 Economic and political overview . ........ . ... . 50
4.2 Energy market overview .. ... ... 51

421 Czech Republic . ... 51
4.2.2 Slovak Republic . ... . 52
4.2.3 Energyintensity . ... ... 53
4.3 Energy policy developments in Central and Eastern Europe .............. 54
4.3.1 Energy pricing . ... 55
4.3.2 Energy market liberalisation ........ .. ... . . L. 56
4.4 Measuring energy subsidies . ........ .. 56
4.4.1 Methodological considerations .......... .. ... .. ... i L. 56
4.4.2 Czech Republic .. ... . 57
4.4.3 Slovak Republic . ... .. o 59
4.5 Effects of energy subsidies . ........ .. . 61
4.5.1 Economiceffects . ... ... 61
4.5.2 Environmental effects . ... ... . 62
4.5.3 Social effects .. ... . 62
4.6 Case study of electric heating subsidies .......... ... ... .. ... .. ... 62
4.7 Policy implications .. ... 65
5. Energy subsidies in Russia: the case of district heating .. . ... ... 68
5.1  Energy subsidiesin Russia .......... . . . . i 68
501 Natural gas . ..o 69
5.1.2  Electricity . ..o 70
5.2 District heat subsidies . ....... ... 71

6. Electricity subsidiesinindia ............................... 76
6.1 Energy market and policy overview ........ .. .. .. .. i i 76
6.2 Electricity sector policies .. ...t 78

6.2.1 Market structure . ... ... . 78
6.2.2 Structural and regulatory reform ........ .. ... . L o L. 78
6.2.3 Rural electrification ......... . .. . . . . 80
6.3 Electricity pricing and subsidies . ....... . ... 80
6.4 The impact of electricity subsidies ............ ... ... .. .. .. ... 82
6.41 Economiceffects .. ... 82
6.4.2 Environmental and social effects . ........... .. .. .. ... .. ... ... 85
6.5 Reforming electricity subsidies . ........ .. .. .. . i 86

7. Oil subsidiesinindonesia ................................. 21
7.1 Energy market and policy developments .. ........ ... ... . 21
7.2 Oil product pricing and subsidies ......... ... . . . il 92
7.3 Costofoil subsidies . ..... ... 93
7.4 Economic and fiscal benefits of subsidy reform .......... ... .. ... .. .... 95
7.5 Environmental benefits of reform ....... ... . ... ... . 95
7.6 Social benefits of subsidy reform ... ... .. 96
7.7 Implementing reforms .. ... ... 96

8. Energy subsidiesinKorea ............. ... ... ... ... ...... 97
8.1 Introduction . ... ... 97
8.2 Energysubsidies . ... 98

8.2.1 Oilproducts ... .. . 98
8.2.2 Electricity . ..o i 98
8.2.3 Renewable energy soUrCes . .........ouiuninininennnnnen... 99
8.2.4 Coal ... 99
8.2.5 Naturalgas . ... 99
8.3 Energytaxreformplan ... ... . .. 100

8.4 Concludingremarks . ... ... 100



Contents 7

9. Energy subsidy reforminliran ............. ... ... ... ... ... 101
9.1 Economic situation . ... ... 101

9.2 Energy market oVerview .. ... 102

9.21 ENErgy reServes .. ... ...ttt 102

9.2.2 Energy consumption . ...........iiiii 102

9.2.3 Energy prices and pricing . ...........iiiiii i 104

9.3. Energy subsidies . ... ... 104

9.4 Distribution of energy subsidies ........... .. . i 104

9.5 Inflationary impact of increasing energy prices ............. ... .. ... .. 108

9.6 Problems caused by energy subsidies .. ........ ... . il 109

9.7 The environmental effects of energy subsidies . ....................... 110

9.8 Implementation of subsidy reforms . ........ .. .. . . oL "

10. LPG subsidiesinSenegal ................ ... ... ... ... .... 113
10.1 Country profile . ... . e 113

10.2 Objectives of the LPG programme . ........... ... 115

10.3 Implementation of the LPG programme ........ ... .. .. ... .. .. .. .... 116

10.4 Impact of the programme . ... .. 117

10.5 Key PoliCy iSSUES . ..ottt e 119

10.6 CoNCLUSIONS .o\ttt e e e 120

11. The impact of removing energy subsidies in Chile ............ 122
110 Introduction ... 122

11.2 Economic, social and energy issuesin Chile ........... ... ... ........ 123

1.3 Petroleum and coal sectorsinChile .......... .. .. .. .. ... ... .. ...... 125

11.4 The petroleum price stabilisation fund .......... ... ... ... ... . .. ... 126

1.5 The ECOGEM-Chile modelanddata .. ......... .. .. ... ... . ... .. ...... 127

11.6 Impact of eliminating energy subsidies . .......... ... .. ... ... . ... 128

11.6.1 Effects of eliminating coal subsidies ............... ... ... .... 128

11.6.2 Effects of eliminating oil product subsidies ..................... 130

1.7 ConclUSIONS ... 130

12. Analysis of the findings of country case studies .............. 133
12.1 Typesof subsidy .. ... 133

12.2 Measuring subsidies and assessing their effects ...................... 134

12.3 Economic effects . ... 136

12.4 Environmental effects .. ... .. 141

12.5 Social effects ... 143

12.6 Policy implications . ... ... 144

13. Designing and implementing energy subsidy reforms ......... 146
13.1 Principles of subsidy reform ...... .. .. .. .. 146

1301 Targeting .o v 147

13.1.2 Efficiency . ..o 149

13.1.3 Rationale . ... e 150

13.0.4 Practicality . .. ..o 150

13.1.5 TranSParenCy . ..o vttt e e e e 150

13.1.6 Duration . ..o 151

13.2 Implementing energy subsidy reforms . ........ ... .. i L 151

13.2.1 Barrierstoreform . ... ... 151

13.2.2 Overcoming resistance . ...........ooiininininnnnininnan... 152

13.3 ConclUSIONS . ..ot 153



8 Energy Subsidies

Annex: methodological approaches to analysing

energy subsidyreform . ........ ... ... ... ... ... 155
A1 Assessing economiceffects ... .. L 155
A11  Partial equilibrium analysis . ........ .. .. . i 156
A1.2  General equilibrium analysis . ........ ... .. . i 159
A1.3  Extended partial equilibrium analysis .......... ... .. ... .. .... 161
A1.4  Input-output modelling . ... 162
A1.5 Indicators of economic effects ....... ... ... ... . . . . ... 162
A2 Assessing environmental effects ....... ... .. .. o L 164
A2.1  Local air pollution modelling . ........ ... ... . .. 164
A2.2  Global climate change modelling .......... ... ... .. . .. .... 169
A2.3 Natural resource depletion . ....... ... ... . . i 170
A3 Assessing social effects . ... . 170
A3.1  Measuring income distribution effects . ........ .. .. . .. oL 171
A3.2 Assessing the wider social impacts of changes in use and access to
different fuels . ... . 172
A3.3 Potential social advantages of subsidy removal .................. 173
A3.4 Integrated assessment ...... ... ... 174
AL ConclUSioNs ... e 175
Abbreviations . ...... .. .. 176

References



Acknowledgements

This report was commissioned by the Economics and Trade Branch (Division of
Technology, Industry and Economics) of the United Nations Environment Pro-
gramme (UNEP). The Branch is headed by Hussein Abaza. Anja von Moltke,
Economics Affairs Officer, was responsible for managing the project, assisted by
Colin McKee, Consultant. Martina Otto, Associate Expert, of the DTIE was also
involved in the project.

This report builds largely on presentations and discussions held during a series
of regional workshops on reforming energy subsidies, organised jointly by UNEP
and the International Energy Agency (IEA) in 2000 and 2001. The workshops were
largely financed by voluntary contributions from Austria, Canada, Denmark, Ger-
many, the Netherlands, Sweden, Switzerland and the United Kingdom. Both UNEP
and the IEA would like to place on record their appreciation to these governments
as well as the workshop participants for their contributions. Additionally, UNEP
would like to express its formal appreciation to the United Nations Foundation,
whose funding made this publication possible.

Whereas the compilation of papers presented in this study addresses a number
of important issues related to energy subsidies and their reform that arise in a
variety of countries and regions, it does not strive for a common or comprehensive
approach. Furthermore, the views expressed in the following chapters are those of
the authors and do not necessarily reflect those of UNEP. The principal authors are
as follows:

® Chapter 1 (introduction): Trevor Morgan of Menecon Consulting, United
Kingdom

® Chapter 2 (analytical framework): Trevor Morgan, Professor Anil Markandya
and Alistair Hunt of Bath University, UK

Chapter 3 (OECD): Trevor Morgan

® Chapter 4 (Czech and Slovak Republics): Jirina Jilkova of the University of
Economics in Prague, Juraj Krivosik, SEVEn, the Energy Efficiency Centre,



10 Energy Subsidies

Prague, and Tomas Chmelik from the Ministry of Environment, Czech
Republic

® Chapter 5 (Russia): Igor Bashmakov of the Centre for Energy Efficiency,
Russia

©® Chapter 6 (India): Trevor Morgan

Chapter 7 (Indonesia): Hoetomo of the State Ministry of Environment,
Indonesia

® Chapter 8 (Korea): Myung-Kyoon Lee from the UNEP Collaborating
Centre on Energy and Environment, Denmark

Chapter g (Iran): Mostafa Tavanpour Paveh of the Ministry of Energy, Iran

® Chapter 10 (Senegal): Youba Sokona from ENDA-TM, Senegal, and Pape-
Alassane Deme from PROGEDE, Senegal

® Chapter 11 (Chile): Raul O’Ryan and Sebastian Miller (University of
Chile), Jorge Rogat (UNEP) and Carlos de Miguel (ECLAC), Chile

Chapter 12 (country analysis): Trevor Morgan
® Chapter 13 (policy design and implementation): Trevor Morgan

Annex (methodological approaches): Professor Anil Markandya and Alis-
tair Hunt of Bath University, UK

Anja von Moltke, Colin McKee and Trevor Morgan were responsible for reviewing
and editing all chapters.

The report also benefited from comments and suggestions from Ronald Steen-
blik from the Organisation for Economic Co-operation and Development (OECD),
R.K. Batra, Meeta K. Mehra and Divya Datt from The Energy and Resource Institute
(TERI), Kai Schlegelmilch from the German Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU), Doug Koplow from Earth Track, Inc.,
Kristi Varangu from the International Energy Agency (IEA), Roberto Kozulj and
Hector Pistonesi from the Instituto de Economia Energética/Fundacion Bariloche
(IDEE/FB), and Slav Slavov from the United Nations Economic Commission for
Europe (UNECE). Their help is gratefully acknowledged.

For more information about UNEP’s work on subsidy reform and economic
instruments, please contact:

Anja von Moltke

Economics and Trade Branch (ETB)

Division of Technology, Industry and Economics (DTIE)
United Nations Environment Programme (UNEP)

11-13, Chemin des Anémones

CH-1219 Chatelaine/Geneva

Tel.: (41-22) 917 81 37

Fax: (41-22) 917 80 76

E-mail: etb@unep.ch

Internet: www.unep.ch/etu



Foreword

The need to reform energy subsidies was one of the pressing issues highlighted at
the World Summit on Sustainable Development held in Johannesburg in Septem-
ber 2002. Many types of subsidy, especially those that encourage the production
and use of fossil fuel, and other non-renewable forms of energy, are harmful to the
environment. They can also have high financial and economic costs, and often
bring only few benefits to the people for whom they are intended.

Removing, reducing or restructuring such energy subsidies is helpful for the
environment and the economy at the same time. Potential social costs in terms of
employment in the conventional energy industry or reduced access to energy
could be addressed by redirecting the money formerly spent on subsidies to income
support, health, environment, education or regional development programmes.

Of course, subsidies can have certain positive consequences, particularly where
they are aimed at encouraging more sustainable energy production and use. Tem-
porary support for renewable energy and energy-efficient technologies to over-
come market barriers, and measures to improve poor or rural households’ access to
modern, commercial forms of energy, for instance, could be positive measures in
support of sustainable development.

I hope that this book will be successtul in raising awareness of the actual and
potential impacts of energy subsidies and in providing guidance to policy-makers
on how to design and implement energy subsidy reforms. It provides methodolo-
gies for analysing the impact of subsidies and their reform and reviews experiences
with energy subsidies in a number of countries and regions. Drawing on these case
studies, it analyses the lessons learned as well as the policy implications, and pro-
vides guidance on how to overcome resistance to reform.

Klaus Topfer
Executive Director
United Nations Environment Programme



The United Nations
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The United Nations Environment Programme (UNEP) is the overall co-ordinating
environmental organisation of the United Nations system. Its mission is to provide
leadership and encourage partnerships in caring for the environment by inspiring,
informing and enabling nations and people to improve their quality of life without
compromising that of future generations. In accordance with its mandate, UNEP
works to observe, monitor and assess the state of the global environment, and
improve our scientific understanding of how environmental change occurs, and,
in turn, how such changes can be managed by action-oriented national policies
and international agreements. UNEP’s capacity-building work thus centres on
helping countries strengthen environmental management in diverse areas includ-
ing freshwater and land resource management, the conservation and sustainable
use of biodiversity, marine and coastal ecosystem management, and cleaner
industrial production and eco-efficiency, among many others. UNEP, which is
headquartered in Nairobi, marked its first 30 years of service in 2002. During this
time, in partnership with a global array of collaborating organisations, UNEP has
achieved major advances in the development of international environmental
policy and law, environmental monitoring and assessment, and our understand-
ing of the science of global change. This work has, and continues to support,
successful development and implementation of the world’s major environmental
conventions. In parallel, UNEP administers several multilateral environmental
agreements including the Vienna Convention’s Montreal Protocol on Substances
that Deplete the Ozone Layer, the Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora (CITES), the Basel Convention on the Con-
trol of Transboundary Movements of Hazardous Wastes and their Disposal (SBC),
the Convention on Prior Informed Consent procedure for Certain Hazardous
Chemicals and Pesticides in International Trade (Rotterdam Convention, PIC) and,
most recently, the Cartagena Protocol on Biosafety to the Convention on Biolog-
ical Diversity as well as the Stockholm Convention on Persistent Organic Pollu-
tants (POPs).
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encourage decision-makers in governments, industry and business to develop and
adopt policies, strategies and practices that are cleaner and safer, use natural
resources more efficiently and reduce pollution risks to both human beings and
the environment. The approach of DTIE is to raise awareness by fostering inter-
national consensus on policies, codes of practice and economic instruments through
capacity-building and information exchange and by means of pilot projects.
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Technology, Industry and Economics (DTIE). The work programme of the Branch
consists of three main components: economics, trade and financial services. Its
mission is to enhance the capacities of countries, particularly developing countries
and countries with economies in transition, to integrate environmental considera-
tions in development planning and macroeconomic policies, including trade
policies. UNEP’s mission in the field of environmental economics is to promote the
internalisation of environmental costs and enhance the use of economic instru-
ments for environmental policy, at national, regional and international levels,
including in the specific context of multilateral environmental agreements.



Executive summary

In principle, any measure that keeps prices for energy consumers below market
levels, or for energy producers above market levels, or that reduces costs for
consumers or producers may be considered a subsidy. An energy subsidy can take
several different forms. Some subsidies can have a direct impact on price. These
include grants, tax reductions and exemptions or price controls. Others affect
prices or costs indirectly, such as regulations that skew the market in favour of a
particular fuel, government-sponsored technology, or research and development
(R&D).

Energy subsidies are widespread, but they vary greatly in importance and type
according to the fuel and country. In the OECD, most energy subsidies are still
concentrated on the production of fossil fuels and nuclear power, although the
amount of these subsidies appears to have declined in recent years. In many
European countries, subsidies to oil are often offset by special taxes and levies
intended mainly to raise money for the national treasury. Remaining subsidies are
aimed at protecting local industries from competition from imports for reasons of
regional employment or energy-supply security, or both. The coal industry still
benefits from large subsidies in a small number of countries, notably Germany,
although these subsidies are being reduced gradually in most cases. Subsidies in
support of transport projects that facilitate road, rail and water transit can also be
substantial with direct benefit to the oil industry as they drive up the demand for
oil products. They are not, however, considered in this report.

At the same time, subsidies to renewables and energy-efficient end-use tech-
nologies are growing in response to environmental concerns, particularly climate
change and local pollution. In some cases, governments subsidise these technolo-
gies to enhance access to electricity in remote areas, to diversify the fuel mix or to
promote decentralised generation. Certain countries are also seeking to obtain an
early lead in the international market for such technologies. The most common
forms of this type of subsidy are favourable tax treatment, grants and soft loans,
regulations that favour a particular technology and R&D funding.

Energy subsidies in developing countries and countries with economies in
transition considered in this report are generally much larger net of taxes than in
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OECD countries, and take markedly different forms. The majority of them are
aimed at consumers. Government price controls, which hold prices below the full
economic cost of supply, remain the most widespread means of providing subsi-
dies. They are most common for electricity, but are still important in some coun-
tries for oil products, coal and gas. The extent of under-pricing is generally bigger
in countries where the energy sector is state-owned. State companies are usually
treated as public-service entities and are not required to maximise profits. Energy
subsidies are especially pervasive in energy-producing countries such as Iran and
Indonesia, where the prices of almost every form of commercial energy are well
below competitive market levels. India has taken important steps to raise oil and
coal prices to economic levels in recent years, but massive electricity subsidies
remain.

Economic theory says that social welfare is maximised when the price of each
good and service is freely determined by the interaction of buyers and sellers in
open, competitive markets. In practice, however, free markets in energy services
left to their own devices do not work perfectly. In particular, they do not take
account of any environmental and social benefits and costs that might be asso-
ciated with certain types of energy activity. Barriers to market entry—for example,
for demand-side technologies—may also cause markets to fail. So it can be argued
that there exists a justification for governments to intervene in energy markets in
pursuit of environmental and social objectives.

Subsidies can be justified if overall social welfare is increased. This situation
occurs when the social gain or environmental improvement exceeds the economic
cost. But experience in the countries analysed in this report provides evidence
that, in many instances, the net effects of subsidies are negative. In other words,
overall social welfare would be higher without subsidies. This may be the case if the
rationale for the subsidy is invalid: for example, because too much emphasis is put
on a particular policy goal to the detriment of others. The way in which the
subsidy is applied may also be ineffective. Even where the net benefits are positive,
energy subsidies may not be the most efficient way of achieving policy goals. Table
1 summarises evidence of the kinds of economic, environmental and social effects
from the country case studies in this report.

The country case studies demonstrate that the economic costs of energy subsi-
dies can be significant. They can place a heavy burden on government finances,
weaken the foreign trade balance and stunt the potential of economies. These costs
are especially large in Indonesia and Iran, where energy is very heavily subsidised.
Depending on how they work, they can also undermine private and public invest-
ment in the energy sector, impeding energy conservation and the expansion of
distribution networks. Electricity subsidies in India, for example, by undermining
the financial health of the state electricity boards, undermine investment and the
quality of electricity service. Subsidies to specific technologies can also hinder the
development of competing technologies that might be more economic in the
longer term. In other words, subsidies can ‘lock in’ inappropriate technologies.
And, very often, it is more affluent socioeconomic classes that end up with the
largest share of subsidies intended for the poor.

Many energy subsidy schemes are also harmful for the environment. Subsidies
that encourage the production and use of fossil fuels inevitably have some harmful
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Country/region | Types of Economic effects Environmental effects | Social effects
subsidy
assessed
OECD All types Studies show that Since most subsidies | Significant short-term
removing fossil fuel go to fossil fuels, distributional effects,
subsidies would boost |removing them would | mainly due to impact
trade and economic reduce noxious and on employment and
growth. CO, emissions. household spending on
energy.
Czech and All types Subsidies have held Have exacerbated the | No detailed studies of
Slovak back economic harmful environmental | social effects have
Republics restructuring and effects of energy sup- | been carried out even
hindered innovation, ply and consumption, |though household
resulting in high including local and income support is
energy intensity and regional air pollution | primary reason for
low energy efficiency. |and CO, emissions. subsidising energy.
Russia District heat Large consumer By encouraging over- | Heat is a vital service

subsidies, together
with lack of metering
and payment problems,
cause waste and
undermine investment
and efficiency.

consumption, under-
pricing contributes to
pollution and
greenhouse gas
emissions.

to most households.
But savings from
subsidy removal can
finance welfare
payments to the poor
and improved metering
and billing.

India Electricity Subsidies encourage Removing electricity Subsidy removal would
waste and hold back subsidies alone would | raise cost of service to
investment in the cut CO, emissions by households, but would
power sector—a major |99 million tonnes, improve quality of
constraint on economic | equivalent to a third of |service and enhance
development. current power-sector | utilities” ability to
Removing subsidies emissions. extend and expand
would trim demand in capacity.
the long run by 34%.

Indonesia All types Net economic cost of | Subsidies exacerbate | Reducing subsidies
subsidies to kerosene, |pollution, especially would free up
diesel, gasoline and particulates and lead. |resources to support
heavy fuel oil the poor in more
amounted to $4 billion effective ways.
in 2001.

Korea All types Coal subsidies of Subsidies to coal and | Removal of coal
around $500 million to industrial users of | subsidies would have
per year and large electricity and gas serious economic and
cross-subsidies in encourage over- social consequences
electricity and gas, consumption of fossil | for mining
together with the tax fuels and consequently | communities.
system, distort energy- | boost emissions.
use patterns.

Iran All types Subsidies cause Excessive energy use | Mainly benefit higher-

inefficient energy use,
are a major burden on
public finances and
have resulted in poor
energy-sector
performance.

has aggravated local
and regional pollution,
a major public health
issue.

income groups, which
consume larger
amounts of subsidised
energy. But eliminating
subsidies would have a
dramatic impact on
household budgets.

Table 1 Summary of findings of country case studies: main effects

(continued opposite)
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Country/region | Types of Economic effects Environmental effects | Social effects

subsidy
assessed

Senegal LPG Subsidies have Growth in LPG use has | Subsidies have
successfully stimulated | resulted in savings of | Improved household
LPG use, bringing about 70,000 tonnes of | comfort standards and
some economic fuelwood and 90,000 safety, and have
benefits but at a tonnes of charcoal per |enhanced incomes.
significant financial year, relieving defor-
cost. estation pressures and

reducing pollution.

Chile Oil and coal The elimination of coal |The environment Removing oil subsidies
subsidies in 1995 was | clearly benefits from completely would have
economically subsidies reform in a slightly larger
beneficial. Removing both cases through negative impact on
remaining oil subsidies |large reductions in CO, |richer household
would incur short-term | particulate and CO, incomes.
economic costs. emissions.

Table 1 (continued)

environmental effects. Consumer subsidies that lower the price paid for those fuels
or the cost of using them almost always result in higher consumption levels. This
can lead to higher emissions of noxious and greenhouse gases as well as other
forms of environmental damage, such as water contamination and spoiling of the
landscape. Recent international legal frameworks, such as the 1997 Kyoto Protocol,
explicitly require a reduction of subsidies that encourage greenhouse gas emis-
sions. In many developing countries, such as Iran, India and Indonesia, the more
pressing environmental cost of subsidies relates to the health impacts of local
pollution.

But the overall impact of fossil fuel and other energy subsidies on the environ-
ment is not always negative. For example, encouraging the household use of oil
products can reduce pressure on forests in poor rural areas of developing countries
otherwise dependent on firewood. Subsidies to oil products and electricity in poor
countries can also reduce indoor air pollution, if they encourage a shift away from
traditional biomass fuels, such as wood, straw, crop residues and dung. Similarly,
the environmental effects of subsidies to nuclear power and renewable energy
sources are mixed. By reducing the use of fossil fuels, they would normally lead to
lower airborne emissions. But nuclear power production results in radioactive
waste and the small but nonetheless real risk of contamination from accidental
releases of radioactive substances. Some types of renewable may have adverse
environmental consequences, too, such as the disturbance to regional ecosystems
caused by dams. The production of biofuels, subsidised by several OECD countries,
can also be harmful for the environment, since they usually result in greater use of
mineral fertilisers and pesticides. Nevertheless, subsidies to other forms of energy
such as wind and solar can often have positive environmental impacts.

Evidence from the case studies in this report of the net environmental effects of
introducing or removing energy subsidies is generally qualitative. This reflects the
immense practical difficulties in estimating quantitatively the different effects,
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expressing them in consistent monetary terms and aggregating them. Nonethe-
less, partial analyses suggest that there is considerable scope in some countries for
reducing environmental degradation by eliminating energy subsidies. In India, for
instance, carbon dioxide (CO,) emissions could be cut by around 100 million
tonnes a year—equivalent to more than 10% of the country’s total emissions—by
removing electricity subsidies. Similarly, the removal of oil subsidies in Chile could
lower sulphur dioxide (SO,), nitrogen oxides (NOy), particulate and CO, emissions
each by around 5% in the short term.

Removing subsidies that are both economically costly as well as harmful to the
environment would be a win-win policy reform. As many fossil fuel subsidies fall
into this category, governments should prioritise removing them. But govern-
ments are often faced with awkward trade-offs between the economic and environ-
mental benefits of reforming those subsidies and the social costs of higher fuel
prices or of lower employment in indigenous energy industries. In some poor
developing countries and transition economies, removing subsidies to modern
household cooking and heating fuels has had a dramatic short-term impact on
living standards. This factor has deterred the Russian government from addressing
heat subsidies. And removing subsidies to coal can have a devastating effect on
employment and incomes in local communities that depend heavily on mining.

But these subsidies have to be paid for—often out of general tax revenues. At the
least, governments should think seriously about the opportunity costs of energy
subsidies. The money saved by removing subsidies could be spent on other social
welfare programmes, such as direct income-support payments, health and educa-
tion. Moreover, it is doubtful that one could ever find overall net social benefits
from protectionist policies aimed at maintaining employment in domestic energy
industries such as coal mining. Such subsidies can hold back innovation and
efficiency gains, and thus cost reductions. They furthermore can restrict economic
growth and reduce employment in other sectors of the economy. And even the
local communities concerned may not benefit in the long run. Experience in
Europe shows that redirecting coal subsidies to retraining and regional economic
development aid can boost higher-paid, safer and more desirable jobs to replace
the jobs lost in the coal industry.

Not all energy subsidies are bad, however. There may be a good case for retaining
subsidies in specific instances, especially where they are aimed at encouraging
more sustainable energy use. Examples might include temporary support for new
renewable and energy-efficient technologies to overcome market barriers, and
measures to improve poor or rural households’ access to modern, commercial
forms of energy. But the way in which a subsidy is applied is critical to how
effective it is in meeting policy objectives and its cost.

In practice, governments need to take account of national and local circum-
stances in reforming subsidy policies or designing new ones. These include the
country’s own policy objectives and priorities, its stage of economic development,
market and economic conditions, the state of public finances, the institutional
framework and the state of the country’s environment. Nonetheless, there are a
number of basic principles that countries need to apply in designing subsidies and
implementing reforms to existing programmes. Experience shows that, when applied,
subsidy programmes and their reform should meet the following key criteria:



