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Context

)l

Subsidies are one of many policy instruments used by governments to attain economic,
social and environmental objectivesWorldwide, subsidies exist in seveelonomic sectors,
including agriculture, Bheries and energy. Governments can subsidize consumption and
production by transferring funds to recipients directly, by assuming part of their risk, by
selectively reducingr increasinghe taxes they would otherwise have to pay, and by imposing
mandats andbarriers to trade

Energy subsidies, in particular, are often used to alleviate energy poverty and promote
economic development by enabling access to affi@able modern energy servicesGiven

the critical role that energy plays in economic and social development, the reform of inefficient
energy subsidies should be analyzed in a context, including their links to the three pillars of
sustainable development, including economic growthepgvreduction and environmental
dimensions.Taking into account the sovereign rights of countries to develop economic and
social policiessubsidiesare fundamentally countigpecific, and should be based on national
circumstances.

There is no systematiaeporting of energy subsidies at the international levelThere are
alsogaps and limitations in the measurement and estimatiorently available for energy
subsidies at the global level

Using the pricegap methodologythe IEA estimates thatfossitfuel-related consumption
subsidies amounted to US$ 557 billion in 2008EA, 2010)" Based on IEA analysis, if
these subsidies were phased out by 2020 it would result in a reduction in primary energy
demand at the global level of 5.8% and a fall in eneelgted carbomlioxide emissions of
6.9%, comparewith abaseline in which subsidy rates remain unchanged.

However, it is worth noting that the price-gap methodology has shortcomings OPEC is

of the opinion thathe benchmark price to be used in theecaf energy resource welhdowed
countries should be the cost ofoduction. Consequently, OPEC could not associate itself
with the above estimation of fosdilel-related consumption subsidies.

Furthermore, subsidies provided to producers of fossil fuels may be on the order of US$
100 billion per year (GSI, 2009. The totalorder of magnitudef subsidies to consumers and
producerd almostUS$ 700billion a year- is roughly equivalent t@% of world GDP (orld
Bank, 2@9; OECD, 2008a)Energysubsidies alsamply significant fiscal and quafiscal
costs (Ebinger, 200®ricenoet al, 2009).

OECD countries have beerraising taxes (negative subsidies)on energy, mainly fossil
transport fuels, in amounts exceedindJS$ 400 billion(excluding Goods and Services Tax

and Value Added TaX in each of the years between 2003 and 2008; these taxes significantly
affect relativeenduseprices for fuelg.

Subsidies to other norfossiifuel energy are conglerable and have been increasing over

time. A rough estimate by the I@bal SubsidiesInitiative (GSl)indicates around US$ 100
billion per year are spent to subsidize alternatives to fossil fuels. BasedisprOPEC
estimates thatenewable energy sourcasd biofuels are subsidized at a much higher rate than
fossil fuels The per unit basis subsidies to renewables and biofuels are equal to US cents 5.0
per kwh, compared with US cents 1.7 per kWh for nuclear power, and US cents 0.8 per kWh
for fossil fuels

1

The IEA is currently compiling estimates for consumption subsidies for. 2089full time series

from 2007 to 2009 will be finalized before the end of 2010.
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1 To put these estimates ino perspective, estimated agriculture subsidies in OECD
countries were close to US$ 400 billion in 200@0ECD, 2009a).Government financial
transfers to marine capture fisherigwovided by OECD countries are estimated toU&$
6 billion a year(OECD, 2006a).

1 The value of petroleum subsidies to consumers increased dramatically in recent years,
largely as a result of rising oil pricesput has been projectedo declineto US$240 billion
in 2010(Coadyet al, 2010). The increase etroleum subsidies from 2003 rud 2008 was
particularly strong and consistent over ti(ftdF, 2008 Coadyet al, 2010).From end2008 to
mid-2009, global subsidies are projected to increase fremowestannual rateof US$ 50
billion to almost US$140 billioyreflectingthe high volatility of oil prices.

1 Poorly implemented eergy subsidies are economically costly to taxpayersand can
damage the environment through increase@missions ofgreenhouse gas anather air
pollutants. RecentOECD and IEA analys indicate that phasiagut fossil fuel subsidies
could lead to a 10% reduction in global greenhegae emissions in 2050 compareith
businessasusual (OECD, 2009OECD 2010 Several studieseviewedby the Independent
Evduation Group (IEG) of th&Vorld Bank(IEG, 2009) found thatsubsidies to fossil fuel use
tend to benefit higincome households more than the podue tot he f ohigmer 6 s
consumption levelsAccordingto thesame studythe bottom 40% of the population in terms
of income distribution received only 9% of the fuel subsidies in developing countries.
Nonethelesssome subsidies related to fossil fued® improve the environment or the welfare
of the poa if they encourageeduced reliance dpiomass in areas at risk of deforestatimmgl
fund research into ways to sequester carbon emissions from combustion.

T Should subsidy phaseout be justified on the grounds of climate change mitigation
objectives, thenthe provisionsof the United Nations Framework Convention on Climate
Change (UNFCCQ should apply, in particularthe principle of equity, andcommon but
differentiated responsibilities and respective capabiliti@s well as the provision that
fieconomic and sociatlevelopment and poverty eradication are the first and overriding
priorities of the developing country Parties

I The report also provides a roadmap to guide policy makersased on lesson drawn from
case studies in developed and developing countrigs.necessary first step in implementing
reforms is identifying those subsidies that are inefficient and lead to wasteful consumption
based on the decision tree proposed by the World.Bank

i Particular attention needs also to be devoted to address implementationhallenges,
including overcoming political obstacles and affordability constraintsand to facilitate the
reform process through the use of targeted assistance,-safegnd industrial restructuring
packages.

1 Since it may take time to put in place effectie social safety nets, governments may want
to consider options for assisting the transition of thepoor, including emporarily
maintainng universal subsidies on those fuels that are better targeted to the poor and are more
important in theirhouseholdbudgetsand introdudng shortterm measures to alleviate the
impact of tariff increases on the poausingwhere possible volume differentiated tariffs or
connection charge subsidies



1. Defining the Scope of Energy Subsidies

1.1. Background to the Report
1. When the G-20 Leaders met on 2425 September 2009 in Pittsburgh, USA, they
a

greed in their Communi qu® that, buil ding on
fossil fuel subsidies while preventing adverse
Airationalize and phase out over t he medi um t

encourage wast eRat og ntheimporgrcd aof praviding those in need with
essential energy services, including through the uséamjeted cash transers and other
appropriate mechanism® they called on:

T individual countries to Aphasdefor Brergy asdu c h s u
Finance Ministers of5-20 countries todevelop their country implementation strategies
and timeframes and report back to the r@a0 Summit.The call to phase out fosdilel
subsidies is directed at all nations that subsidize fossil fuels, not only@2beountries
themselves, taking io account the specific circumstances of each econorhg T
I nstitut i on sG-26Communique(dulletobglow) ieee called to stand ready
to offer support to couries in this process;

1 the IEA, OPEC, OECD, and World Bank to provide an analysis of he scope of
energy subsidies and suggestions for the implementation tifis initiative, and report
back atlhe next smmit in June 2010.

2. This draft report has been developed jointly by the IEA, OPEC, OECD and World Bank in
response to this requedt draws on the relevant expertise and work of tloeir tasked
organizations, but also on input and comments from other organizations and expereporh
includes:

9 Discussion of the scope of energy subsidies;

I Estimates of energy subsidies, and identificatibrthe gaps in the existing data and
issues around the measurement of energy subsidies;

1 Modelling-based analysis of the implications of phasing energysubsidies on the
economy, including socieconomic and trade impacts, the environment, and the
energy sector; and

1 Suggestions for the implementation of phasé of inefficient subsidiesleading to
wasteful consumptigndrawing on country case studiesgliding discussion of how
to address social impacts.

1.2. Energy in the context of sustainable development

3. Energy is critical to economic development and poverty reductiorit is a vital input to

all sectors of the economy, fuelling transport to move goodpeople and providing electricity to
industry, commerce, agriculture, and important social services such as education and health.
Energy is an essential catalyst for economic growthigpdoving standard of living, yetaccess

to modernenergy servicesemains an elusive goal for the Dbblion people that lack access to
electricity services (IEA, 2009). Some%f those people live in rural areas. Even though more
than 1billion people have gained access to electricity over the lage@@ as many ppte again
remain withoutaccess. There are large variations in electrification rates across and within regions.
OECD and transition economies have close to universal adggsontrast, South Asia has an
electrification rate of 6% and SubSaharan Africa only 28. SubSaharan Africa also hasy far,

the lowest urban access rai@%. IEA analysis indicates that universal electricity access could be

6



achieved with additional investment &fS$35 billion per year in 2002030 i or anrual
investment equivalent to just 6% gibbalspending on fossiiuel consumption subsidies in 2008.

4, Nearly 2.5 billion people continue to use traditional biomass fuels for cooking and
heating (IEA, 2009). Yet without improved access to clean fuels tokcémod, boil water and
support productive activities, several of the millennium development goals (MD@s$ably the

goal of poverty eradicatiénare likely to be compromised.

5. Given the critical role that energy plays in economicand social development,the
reform of inefficient energy subsidies should banalyzed incontext, including their links to

each ofthe economic, social and environmental dimensions of sustainable developméitie
challenge is to medhe needs of countries and people for accesaffordable modern energy
services and alsoto tackle climate changeand other forms of pollutiom order to protect the
environment, bearing in mind the principles of equity, common but differentiated responsibilities,
and devel opi ngingogootitiest of écensnmiigrowtly, sacial prdgress and poverty
eradication.

6. Governments support the production or consumption of energy in many waysy
keeping prices low with subsidies, increasing prices through taxation; providing grdots- or
interest loans, or guaranteeing loans provided by commercial banks; granting tax exemptions or
reductions; providing certain companies with preferential access to mineral resources or land
(e.g.,for pipelines or transmission lines) at belavarket prices; and supporting research and
development related to particular energy sources, as in the case of renewable4 \Box

The sets of policies that countries have used to influence their energy markets vary according

to their level of development. Devdoped countries have generally relied on regulatory
instruments and taxes or tax preferences, supplemented by support for capital formation in the
sector and R&D and raw materials, whereas developing countries have often used interventions
that reduce therices of energy to consumehdost G20 countries apply taxes (negative subsidies)

on gasoline and diesdbased on IEA price and tax data, OPEC estimates rthadrne countrig
including GST and VAT, thesepreserdd up to 60%or gasoline and 55% forigsel of the end

user pricdn the five'yearperiodfrom 2003to 2008.

Box 11 Energy Subsidies Supporting Renewalilaeergy

Countriesaround the world rely on @nge of mechanisms to promote the diffusion of renewable form
energy These includdeedin tariffs, national targets and quotas, capital grants, investments or athe
credits, tax exemptions amsergyproductionpayments.

These are not only used in OECD countries. A numbefegéloping countriegsuch asBrazil, China,
Turkey Argentina and Philippingshave introduced feeih tariffs. While afew (China, Chile, India and
Philippineg have embarked on renewable portfolio standards or tradable certificateshaveéntroduced
carbon pricing.

In addition, the expansion of the biofls industry in OECDcountrieshas required substantial publi
support In the US, biodiesel is subsidizeat a rate of more thadS 50 cents/liter Globaly, subsidies on
biofuels are estimated to be around $S20 billion in 2008 despite increasing concer overb i o f u
sustainabilityandimpacts on food supply arscurity (seénnex 1 prepared by OPBEC

Despite these efforts, renewable energy still only represéntsfSglobal power capacity and 34&of
power generatiorFurther these schemes magt be the most efficient policy tools. While more difficul|
to implement, penaling polluters, e.g. through internalization of external costeuld be a better
approach

Source REN21, 2009GSI (2010) andEF (2010)




1.3. Definition of energy subsidies

8. Finding a commonly agreed definition of subsidies has proven a major challenge in
the G-20 context and countries have decided to adopt their own definition of energy
subsidies.All energy subsidiesre considered within the scope of the report. Additional fdsus
given to inefficient fossHuel subsidies that lead to wasteful consumption, given that the tasked
organizations were also requested to provide, in addition to amadfsihe scope of energy
subsidies, suggestions for implementatiothef G20 initiative

0. The WTO Agreement on Subsidies and Countervailing Measures (ACMS) provides
definition of "subsidy" that has been accepted by all WTO membersAtrticle 1 of the
Agreementstatesthat a "subsidy" exists when there is a "financial contribution" by a government
or public body that confers a "benefit". A "financial contribution" arises where: (i) a government
practice involves a direct transfer of funds (e.g. grantgasl@nd equity infusion), potential direct
transfers of funds or liabilities (e.g. loan guarantees); (ii) government revenue that is otherwise due
is foregone or not collected (e.g. fiscal incentives such as tax credits); (iii) a government provides
goodsor services other than general infrastructure, or purchases goofis) ar government
entrusts or directs a private body to carry out one or more of the above funatidrenefit” is
conferred when the "financial contribution" is provided to teeipient on terms that are more
favorable than those that the recipient could have obtained from the market.

10. The practical applicability of the WTO definition in generating data of energy
subsidieshas proven to bdimited. Many factors contribute to thiincluding lack of commitment

and transparency of countries in reporting energy subsidies. In addition, energy subsidies other
than direct subsidies awdifficult to estimate, hence to monitor on asscountry, largescale

basis

1.4. What makes for inefficient subsidies leading to wasteful consumption?

11. Policy makers usuallyjustify energy subsidies with theargument that they contribute

to economic growth, poverty reduction and enhance security of energy supphAnd it is
indeed true thajudicious use oknergy subsidies can help address market failures or respond to
social and distributional objectivegspecially where social welfare mechanisms for directly
providing income support to the poor do eaist Subsidies can be critickdr ensuring acceds
modern energy services, including electricfty, the poorestKomiveset al. 2005 and 200Y7 In
addition, vell-designed and targeted subsidies can overcome market failures by mitigating
environmental problems in specific contexts, for example by e€agmg alternatives to biomass

in areas where deforestation is an issue.

12. Energy subsidiescould create distortive price signals andresult in higher energy
consumption or production, or barriers to entry for cleaner energy services.Subsidies to
consumption, by lowering engse prices, can encouragecreasedenergy use and reduce
incentives to conserve energy efficientljhus, brmer Soviet Union, where electricity prices are
much lower than their cost, are characterizedvéry high consumption per capita and lowest
energy efficiency (Sterner, 2008imilary, productionsubsidiesan promote the consumption of
one type of fuel over anothesy reducing the cost of the input forexgy service providerd his
type of policy has @én been applied in the past to the coal used to produce electricity in eastern
and central Europe, and in many developing countries, including China and dndias also
currently applied for renewablnergy including biofuelsn numerous countries@und the world
Despite many mine closures, coal subsidies still amount to billions of dollars any@&CD
countries(the case studie8 prepared by OECD included in Annex 3discuss the different
approachessed in a variety of European countriesemove coal subsidies).

3 The implicit subsidy of biomass is due to the difficulties of pricing biomass and its environmental

damage costs. Namely, the use of biomass for cooking and heating results in indoor air pollution.
8



13.

Energy subsidies carput societiesonto inefficient consumption and production paths.

Fossitfuel subsidieso consumergan create dependencies and discourage users from shifting to
cleaner sources of energy. Similarly, subsidiesspecific energy technologies undermine the

development and commercialization of other technologies that might ultimately become more
economically (as well as environmentally) attracti&s.such

to the exclusion ofthier, more promising ones.

14.
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impact of the different subsidies in useAs suchit remans in the remitof sovereign decision
making Acknowledging that a particular energy subsidy affects the production or consumption of
a fossil fuel does not automatically mean that it is inefficient or leads to wasteful consumption.
How a subsidy is desiga and administered, and especially how it interacts with other government
policies, determines to what extent they are socially and environmental harmful and the urgency to
phaseit out. Chapter 4 proposes a methodoldgydo so, based on social ctietnefit analysis

(which is introduced in the next sectjoand the impact of subsidies on consumpti@hpse

modeling is presented Dhapter 3.

1.5.
15.

Understanding social and economic cogienefit analysis of energy subsidies

Examining energy subsidies in a brvad development perspective requires a

methodology, such as soal costbenefit analysis (SCBA)hat evaluates the impacts of energy
subsidy changes on social welfareSCBA permitsa socieeconomic evaluation of change in
policy or regulatory arrangemeritlentifying, measuring and then discounting future costs and
benefits to enable the calculation of the net economic worth of particular policy options. An
example of how it can be used to examine the social, economic and environmental impacts of
enegy sulsidies is offered in Fidl.1.

Fig. 1.1 Social, Economic, and Environmental Impacts of Energy Subsidies (UNEP)
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16.

SCBA permits a sociceconomic evaluation of changein policies or regulatory

arrangements identifying, measuring and then discounting future costs and benefits to present
values to enable the calculation of the net economic wordpoficy option. SCBA is a decision
standard that is used commonly by policymakers to assist in determiningewhagpolicy should

c
t



be implemented.SCBA monetizes the effects of a policy on individuals or groups in order to
facilitate comparisons with the status quo or with other alternative policies. Loosely speaking
SCBA justifies a decision or regulatory changeen the gains to groups (or individuals) resulting
from the change exceed the lossestt@rgroups (or individuals). The critem that is considered

in modern SCBA for justifying a policy change is that those who are better off from the policy
changegain enouglto potentially compensate those who are less well off

17. The costs and benefits considered by SCBA are not limited to easily quantifiable
changes in material goods, but should be construed in their widest sense, measuring changes
in individual utility and total social welfare. While the costs and benefits may relate to goods
and services that have a simple and transparent measure in a convenient unit (e.g. prices in
monetary terms), this is frequently not the casein particular in terms of theosial or
environmental impactsAs such a number of empirical studies have used computable general
equilibrium (CGE) models to modesome elements dhe welfare impact aheremoval of energy
subsidiegsee Annex Brepared by OECD, OPEC and World Bamd Annex 4 prepared by the
World Bank.

2. ldentifying and quantifying subsidies

18. Estimates of subsidies based on a robust methodology can be of enormuakie for

policy analysis. The data can serve as an input imodelingto assess the effectiveness and
efficiency of policies in delivering the outcomes for which they were designed and to understand
their effects on production, trade, income, the environment, andorse. Consistent and
comparable subsidy estimatedow countries to measure their proggem rationalizing and
phasingout inefficient energy subsidid¢isat encourage wasteful consumption

19. The following proposes a taxonomy of energy subsidies, describes briefly how different
types of subsidies are measyraad reviews the available infornat on energy subsidies.

2.1. A Taxonomy of energy subsidies

2.1.1. Overview of the mechanisms by which sectoral support is provided

20. Governments support consumption and production in numerous waygy intervening

in markets in such a way as to affect costs or prices, by transferring funds to recipients directly, by
assuming part of their risk, by selectively reducing the taxes they would otherwise have to pay, and
by undercharging for the use of \gwnmenisupplied goods or assets. Often, more than one
transfer mechanism is used. For example, on the consumption side, a government may provide tax
breaks topurchaser®f motor vehicles and at the same time regulate the price of transport fuels
below he international market price or even below the cost of producing the fuels. Similarly, on
the production side, a government may fund research at a national laboratory on how to convert
coal into a liquid transport fuel, provide grants and loan guarambeesmpanies investing in
synthetic fuels from coal, provide a tax credit linked to the production of such fuels, and exempt

4 Thereare manyatn dar d fr amewor ks for cost -BostiAmalysist anal y

Guide 19 8 , Treasury Board of Canada Secretariato, and
207 by t he Aust rCGosthenefit andlpsis €OBA) nseapoweifanalytical tool and has

been gaining importance in assessing and quantifying the impacts of investment projects and policy
changegOECD, 2006). It is increasingly used in projects and policy evaluation in OECD ardEGD

countries. This is particularithe case in AustraliaNorth America, the UKand the Nordic countries

where deciding on large investment projects and implementing policies with significant expected impacts
requires a thorough CBA to ensure that resources are effectively allocated.
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such producersfrom paying royalties on coal mined from statened lands. The national
government may, in turn, pay the produadrigher price for the fuel than it could have paid for an
imported, petroleunderived fuel For biofuels, in addition to mandatory targets, import tariff and
tax exemption for producers, support is also provided through agriculture subsidies to raw
materals.

21. The effects of subsidies depend not only dmow governments subsidize but also on

what economic variables they subsidizé i.e., consumer or producer prices, consumption or
production levels, enterprise revenues, intermediate inputs, or productiors f&conomists refer

to this dimension as the Aformal o or Astatutor)
a subsidyd that is, who benefits from & depends on numerous factors, particularly supply and

demand elasticitiesAgain, as withtransfer mechanisms, multiple stages in the supply chain of a
particular product may be subsidized, or taxed, or both. In some countries it is common for
upstream petroleum activities to be subsidized, particularly through tax breaks, but for the
processé product to be heavily taxed at the point of final sale

22. Particularly on the production side, subsidies can also differ according to whether

they are linked to current or historical production. In several European countries, for example,

a large part ofjovernment expenditure linked to coal mining goes to pay for liabilities created by
past mining, such as to compensate damters for subsidence, to cover the medical costs of
retired miners, and to clean up acidic water draining from abandoned minesif Egal mining

were to cease totally in these countries, governments have committed to continue covering these
legacy costs for many years

23. Finally, subsidies differ in their effect on economicbehavior at the margin. Some
subsidies, such asneoff lump-sum payments, only transfer wealth while othérsespecially

those which change relative pricés also bear directly on decisions on whether to produce or
consume more. Some subsidies are apated, while others apply limits to the amounts that any
individual or firm can receive. Moreover, the effects of a particular subsidy will often depend on
how the subsidy interacts with other subsidies and policies. Subsidies that artificially depress
prices clearly encourage more consumption than would take ptahigher prices. But often to be

able to provide an energy product at a low price, domestic producers have to be subsidized to cover
their operating losses. Similarly, although the effect of subsidizing onecbijtproducer of, say,

coal, may have aegligible effect on the world price, the effects of many countries subsidizing
their highcost coal producers may be to depress the world price, thus stimulating consumption
elsewhere

24. To understand the effects of subsidies and taxes on an energy sectmd on
consumption in a given country requires establishing a complete picturef the market in
which it operates and of the various policdegast and preset that have applied to it.

2.1.2. Frameworks for organizing subsidy information

25. Identifying all the policies that confer subsidies to a sector and its products is
obviously the first step to developing such a picturelt is helpful to classify the individual
subsidies according to multiple dimensions. Normally, the unit of interest in subsidy analysis is a
sector or, more often, a specific product or service. Organizing the information according to
individual fuels, where possible, can hétpunderstanishg the impacts of different subsidies on
greenhouse gas (GHG) emissions, a prime motivating factord#fe®s-20 commitmentShould
subsidy phaseut be justified on the grounds of climate change mitigation objectives, then the
provisionsof the United Nations Framework Convention on Climate Change (UNFGGdl)ld

apply, in particular the principles @quty, andcommon but differentiated responsibilities and

° For the purpose of this report, the term fAprodu

engaged in a productive activity, and never to a country that is a producer of energy.
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respective capabilitiesas well as the provisiothat fieconomic and social development and
poverty eradication are the first and overriding priorities of the developing country Barties.

other tvo main dimensions are transfer mechanism and statutory incidence (Table 2.1). The former
is useful for understanding the source of the subsidies, and the latter for understanding how they
affect the behavior of energy consumers and producers. Quantfypmprt therefore involves
estimating the values of these various transfers and summing théfor upore details see the

Background Paper i Me asiu¥Yeée mgi oSiupp.oba [@roe pERAmesrdg y
Secretarigt®
26. The producer support estimate (PSEand the consumer support estimate (CSE) are

the most common accounting framework used to organize subsidy informatiomand to derive

subsidy metrics (e.g., OECD, 1987 and 291&A, 1988; Mullenet al, 2004). This framework

has been used extensively t@asure support for agricultural commaodities, and a similar metric

(not including market price support) has been used to estimate support to the fishing industry.
Typically, for primary products (agricultural products, fish, forest products, minerald, fiels)

the dividing line between production and consumption is drawn at the property boundary of the
primary producerd e.g., the wellhead or the mine. Every activity downstream then becomes
Aconsumptiono. However, f o rivide thes corgsymptiort sideniaty b e u
several categories, such as transformation, transport and final consumption, or to draw the dividing

line further downstream from the wellhead or mine.

Table 2.1Matrix of transfers, with examples of specific support poliogs

Statutory or Formal Incidence (to whom and what a transfer is first given)

Output
returns

Cost of
intermediate
inputs

Enterprise
income

Costs of
Production
Factors*

Direct consumption

Unit cost of
consumption

Household or
enterprise
income

Capital grant

Direct GovgrrlmenF Per Fonne Operating Input subsidy linked to
. . subsidized life{ subsidy for grant to coal- . P
transfer of Unit subsidy | . o . L for electricity | acquisition of
line electricity | metallurgical mining . . o
funds used in mining| mining-related
rate coal company .
capital
= Government Credit
5] G [
= overnment limit on . uarantee
< Transfer of . . Means-tested . Security a
5 ) Price-triggered expenditure producer linked to
oS risk to K cold-weather . guarantee for .
subsidy on coal buffer liability for N acquisition of
»  government grant L coal trains o
- stock mining mining-related
.% accidents capital
E Tax deduction
— related to . Reduction in .
© . Production Reduced rate . Tax credit for
= Excise-tax energy . . excise tax on | . ;
Tax revenue R tax credit for | of income tax investment in
= concession on| purchases X L L fuel used by L
< foregone making liquid [on coal-mining L mining
- fuel that exceed . mining .
= ) fuels from coal| companies . equipment
7] given share of machines
= income
= . Under-pricin .
(= Under-pricing P 9 Under-pricing
2] Reduced of a good,
= Other of access to a of access to
- royalty government
@ government natural . government
— payments on senice or
| 2] revenue resource land used for
= access to access to a
© foregone harvested by K storage of
s coal deposits natural
final consumer coal
resource
. Import tariff or Export
Regulated Mandated life- P Monopoly X p Wage
Induced e . A export . restriction on
price; cross | line electricity : concession to X controls on
transfers . subsidy on domestically L
subsidy rate coal company mining labour

coal

produced coal

6 There have been a number of criticisms of measuring subsidieanagers, starting with Peters

(1988) and more recently by Oskam and Meester (2006), who note the lack of a clear relation to the
economic measures determining support for producers following a policy intervention. Measures such as
the PSE and CSE (andetiefore elements of those indicators, such as those measured through market price
differentials) reflect the policy effort rather than the policy effect, as they are based on an input rather than
output measurements. See Tangermann (2006) for a respdhese criticisms
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Source: OECD
Note:1. Labour, land, capital, knowledge.

27. Within the CSE, the major headings are pricerelated transfers to (or from)
consumers, and budgetary support (including tax expenditures) tied to consumptiolVithin

the PSE, a number of silategories of support are applied, usually ranked (roughly) from the most
distorting to the least distorting: support based on output, support for the use of intermediate
inputs, support for valuadding factors, and support based on revenues or income. When
combined with information on the volume and value of subsidized production and consumption,
metrics can be constructed from the data contained in theCB&Eaccounts, such as CSE per litre
consumed or PSE per tonne produced, @Sk or % PSE, that can theerve as useful indicators

in monitoring reform.

28. When constructing an inventory of subsidies, it is also important to identify factors

that limit the eligibility for, or total amount that can be paid out in, subsidies, where

applicable. Some energy consumption subsidies are only targatgubople with household
incomes below a certain threshold, which helps
variables that are triggered by external factors are also critical in undéngtamtual variations

in subsidies. Some subsidies, for example, are only triggered when fuel prices exceed a certain
threshold

2.2. Measurement approaches and challenges

29. Transfers supporting energy consumption and production aranost often provided

through interventions that raise or lower prices paid by cosumers or received by producers.

These price effects may arise in particular either through government regulations on prices or
volumes (such as consumption mandates), or border interventions, notahtytamiffs or export

controls or taxegADB, 2009) One of the most common approeshused in the literature to

estimate such transfers involves comparing actual prices for a given commodity (petroleum fuel,
electricity, coal) with a reference price, anditnt i pl yi ng t he mar ket pri ce
gapo, by the affected vol ume placsehad&shbh @392 consu
IEA, 2008; Morgan, 2007,UNEP, 2008,Coady et al, 2010) In countries in which under

collection of bills (paiitularly of electricity) is significant, or in which illegal theft is rife, a variant

of the approachcostal dppr dadehofhiadadrenbe used to
associ7ated with these phenomena, as well as normal sales atcbstomwtes (see Ebinger,

2006).

30. While the method for estimating a market price differential is, in principle,
straightforward, numerous conceptual and practical issueseed to be considered in order to
develop reliable and robust estimatesConceptually, differences of opinion exist among analysts

as to what reference price to use. The pgap method isied tothe opportunity cost of a pricing
policy. In the case of an internationally traded product, the reference is the export oruniport
value (adjusted for internal transport costs and quality differences, where applicable), depending
on whether the country is a net exporter or net importer of the product concerned. In the case of a
product that isnot commony internationally traded, such as electricity, the opportunitpst
reference price is usually estimated on the basis of therlongost of productionThe pricegap
methodhas limitationsvhich apply particularly in the case of countrieshwarge endowments of
energy resourcBox 2.1). In particular, according to OPEC, the appropriate benchmark for these

! The hiddercost calculator used by Ebinger (2006) and by Saavalainen and ten Berge (2006) takes

into account the excess costs of generating and distributing electricity that are not covered by revenues
from electricity ratepayers andhence require a subsidy. The three components of hidden costs are:
underpricing, unaccounted for losses, and extra costs due to poor collection efficiency. To calculate the
hidden cost, performance data at the country level are required, includingerelectricity tariffs, loss

rates, bill collection rates, and energy sent out.
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countries is the cost of production, as also reflected in some of the country definitions proposed in
the G20 context.

31. Estimating market-price differentials, or price-gaps, for some energy products is

easier than for others.The data required to estimateprice gap for some petroleum products,
such as gasoline and diesel fuels, are usually reported in the trade press, or at least can be easily
observed. Current prices aralso a good proxy for the actual prices that would have been paid
during a given period, at least for marginal changes in production or consumption. By contrast,
coal ismostly sold under londgerm contracts (or through vertical transactions within a compa

that both mines and uses the coal) with set prices, whereas the prices reported sstisaplg

refer to those associated with the spot trade, or sales undeteshortontracts. For kerosene

LPG, natural gas and electricity, ensge prices to sdential consumers may be reported, but those

to large industrial users may be obscure. Estimating the cost of production is also an exercise in
approximation, and can be very datgensive, especially in large countries with regional
variations in soures of energy used to generate electricity.

Box 21 Challenges and Limitations of thePrice-Gap Methodology

This report relies on estimations of market price differentials, or qgaps, for various sources ¢
energy. It should be recognized that timsthodrelieson a number of assumptions:

1) Identifying the appropriate cost. Many different measures of cost exist, including average ¢
marginal cost and opportunity cosExporting countrieswith large energy endowments prefer to U
cost of productionas a benchmark. What is more, energy costs are highly variable as n
commodities are widely traded.

2) Identifying the appropriate price. Although the price quoted in global marketsyigically used as
a measure of opportunity codhternational prices may be distorted by a variety of facémd can
experience digh degree of/olatility.

3) Price-gap estimates do not capture producer subsidiesThereforesubsidy estimates based on
on pricegapmeasurement&nd to underestiate the level of subsidies in developed countries.

Other caveats also necessitate exercising caution when interpreting or explaining market tran
consumers) and market price support (to producers) in any given year. In international marke
dollar prices, especially of crude oil and petroleum products, have been highly volatile in
decades, as has the value of the U.S. dollar against other currencies. These two elements cg
make estimates of market transfers from one year toetkieafso highly variable.

32. Direct, budgetary transfersare the most straightforward types of subsidies to
measure, although this depends on how well reported they ardn government budget
documents.Government accounts differ in their level of transparency and accuracy in reporting
actual expenditure, however, and this can add substantially to the difficulty of theodetsion

task. Even in countries with detailed and transparent bsiddpet subsidies of interest are reported

in an aggregated way, requiring allocation to specific products, such as the various petroleum
products produced by a subsidized refinery.

33. Tax expenditurescan in theory be approached in the same way as budgetary
transfers. Tax-expenditure estimation has been traditionally undertaken against a benchmark tax
system patrticular to the country undertaking the estimates, not a benchmark that is common to all
countries. Caution is therefore requiredwvhen comparing ta)expenditure estimates across
countries.

8 However, the markets for many other refined petroleum products are less transparent than for crude

oil, so identifying the relevant market price can be significantly rddfieult.
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34. Tax exemptions directed at particular groups (e.g., farmers) weaken the incentives to
increase energyefficiency for those groups and affect demand patterns within a country.
Moreover, tax exemptions that are grantedme fuel and not to a close substitute can lead to the
illegal diversion of the notaxed fuel (e.g., kerosene) to a taxed product (e.g., petroleum diesel).

35. Governments also forego revenuby offering the use of nondepletable (e.g., land) or
depletableassets (e.g., fossilel resources) under their control.This can reduce production or
consumption costs and thereby encourage more consumption than otherwise. The most direct case
is providing access to domestic resources of fossil fuels that a pceateany (or individuals)

then exploits for their own use or for sale. But governments also provide access to intermediate
inputs, like water or electricity, at below market prices, and access to government buildings or
land. Estimating the value of suclansfers involves comparing the actual price charged for use of

the assets with the price that would be charged in an open market (e.g., through competitive
bidding).

36. Estimating the cost to government, or the value to beneficiaries, of government
assumptionof risk is potentially one of the most complex and controversial areas of subsidy
estimation. Yet its importance to investment in eneqgyduction facilities, and in energysing
capital, is often crucial Governments assume some of the risk of energgymers through all
manner of measures, but most commonly by guaranteeing loans, by becoming an equity participant
in an energy company, by acting as the insurer of last resort in the case of an accident affecting
workers or the general public, and by pding extra military or police protection to key energy
facilities or energytransport corridors. In all of these cases, the actual cost to government ef a risk
reducing measure depend on the probability that it will incur costs (from, respectively, a loan
default, an accident, or an attack), which may be anywhere from low to highly probable in any
given year. What matters in terms of effects on producer or consumer behaviour, by contrast, is the
value of such assurance to the beneficiaries

37. In sum, although energy subsidies are widespread, they vary considerably in type and
importance across different fuels, countries and over timeAccordingly, estimating their size
can bedifficult. Because of differences in definitions, and the varying transparencysa#l fi
systems, it igven mordifficult to reconcile regional or individual country studies measuring the
magnitude and impact of energy subsidies

2.3. Review of energysubsidy estimates

2.3.1. Subsidies to fossil fuels
Subsidies related to the consumption of fodsiéls

38. Most of the data on energy consumptionsubsidiesthat have been published for
multiple countries in recent years relate tooil, natural gas and coal(IEA, 2010 and 2008)or
petroleum products only (Coadyet al, 2010) and haveelied on themeasurement girice-gays.
Based on application dghe price gap approach to its dataset, the IEA estimates that fossil fuel
subsidies to consumers amounted to US$ 557 billion in 206& amount comprises subsidies to
fossil fuels used in final consuniph and subsidies to fosdilel inputs to electric power
generation. The totafalueof subsidy increased substantially from 20@fAenthe IEA estimates it
amouned to US$ 342 billion. Fluctuations in world prices, domestic pricing policy changes, and
shifts in demand can all be responsible for yeayear differences in subsidy estimateewever

o It is estimated that thd7 countries surveyed in tHEA dataset, including both OECD and ron

OECD countriescollectively represent over 95% of global sulizd fossitfuel consumption. Bvised
estimats of consumer subsidiefor 2009 will be available in time for the Korean G20 Summit in
November201Q once data for the full year becomes available for all countridseitEA energy subsidy
database
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the main reason for thincrease between these years was the unprecedé&déu prices during
the first half of 2008Since 2008, a number of countriegncluding China, Russia, Indonesia and
Malaysiai have made notable reforms to bring their domestic energy pnitebne with world
prices. These efforts are expectechtvecontributel to a reduction in their spending on energy
subsidies in 2009.

Moreover, the analysis carried out by the IEA reveals the high cost of subsidiéBox 2.2)
Consumption of oil products and natural gas were commonly subsitiizalihg US$ 312 billion
and US$ 204 billion, respectively, in 2008he IEA reports US$ 40 Kion in subsidies for coal,
mostly provided indirectly througsubsidized electricity prices (Fig. 2.1)

39. However, it is worth noting that the price-gap methodology has shortcoming<OPEC

is of the opinion that the benchmark price to be used in the €aseigy resource weindowed
countries should be the cost of production. Consequently, OPEC could not associate itself with the
above estimation of fossiliel-related consumption subsidi&s.

Box 22 The Price-Gap Methodology

The IEA analysis otonsumption subsidies used the pia@ approach. For a given product, the pr
gap is the difference between a reference price and the actual retails@nprice. For net importing
countries, reference prices were based on the import parity preqrite of a product at the nearg
international hub adjusted for quality differences and plus the cost of freight and insurance
importing country, plus the cost of internal distribution and marketing and any-adtiesl tax (VAT).
For net exportig countries, reference prices were based on the export parity price: the price of a
at the nearest international hub adjusted for quality differemagus the cost of freight and insuran
back to the exporting countrand plus the cost of interal distribution and marketing and any valu
added tax. To evaluate the subsidies for fefs®l inputs into the power generation sector, electric
reference prices were based on annual averagepricing for each country (weighted by the levels
oufput of each generating option). These were determined using reference prices for fossil fuels
average fuel efficiencies, and transmission and distribution and other costs. To aveéstornating
subsidy levels in the powsgeneration sector, elgicity reference prices were capped at kbeelized
cost of a combinedycle gas turbine (CCGT) plant

Source:lIEA(2010)

Fig.2.1Consumption-related subsidies by fossil fuel,in 2008
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Source:lEA (2010)

10 ThelEA has offered taindertakea sensitivity analysi®f its price gap consumer subtigiestimates

that would usehe cost of productioas the reference price for enemggource welendowed countrigsf
the necessary data is made available
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40. Using the pricegap methodology foran analysis focusing exclusively on petroleum
fuels, staff of the International Monetary Fund estimated that the global cost of subsidizing
gasoline, diesel and kerosene would have exceeded B8@ billion per year in 2008(when

assessd over the entire yeaat theinternational spot prices for each product at their-2ia63

peak. From end2008 tomid-2009, global subsidies are projected to increase tfmmlowest
annual rate ofJS$50 billion to almost US$140 billigrreflectingthe high volatility of oil prices
(Coadyet al, 2010)

41. In many developing countries, pricegap comparisons understatehe total size of the
subsidies involved, particularly because of theft and poor rates of bill collection, inddition

to underpricing. In 2006 the World Bank estimated the hidden costs of providing electricity in
Eastern European and Central Asian (E@#gion, where policies often ensure universal access to
electric power regardless of cost. Electricity tariffs aebelow costrecovery rates in the ECA
region werefound to account for 67% of aggregate hidden costs, followed by unaccounted losses
at 22%, and poor collections at 11%. High hidden costs were estimated to represent on average 4%
of GDP, but for some countries, such as Serbia and Tajikistan, tlieywdéabove 10% of GDP

(Fig. 23). Hidden costs have fallen in most countries of the ECA region since then as a result of a
comprehensive set of reforms, including regulatory reforms, prsedtor participation and
increaseccompetition (Vagliasindi, 2004/agliasindi and Izaguirre, 2007)

42. A similar exercise undertaken for 21 countries in-Salbaran Africa confirms that under
pricing accounts for a majority (about 50%) of the aggregate hidden costs, with the rest divided
roughly evenly between distributioosses and revenue undmilection. In the worst
case®: Democratic Republic of Congo, Malawi, and Zambianderpricing can result in utilities
capturing less than half the revenues they need and create an economic burden in excess of 2% of
GDP (AICD and Bicenoet al, 2009). These figures probably understate the upideing due to

the difficulty of measuringsubsidies to large industrial and mining customers that are usually
contained in bilateral contracts and not reflected in the geedalricity tariff structure. Key
examples include the aluminum smelting sector and the mining sector in Zambia, where large
strategic customers have purchastgttricpower at heavily discourderates (World Bank2008;
Vagliasindi and Nellis, 2010).

Fig. 2.3 Power setor hidden costs for Eastern Eirope and Central Asiaand Africa

a) ECA (2000 2003)

b) AFR (2001 2006)
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Source:Ebinger (2006) for ECA and AICD (2009) for AFR.

43. Among the forms of subsidies to consumption that are noheasured by pricegap or

hidden-cost analyses are direct subsidies for consumers that do not affect the market price of

energy.Some of the ways that such subsidies are provided are through the distribution of vouchers

that entitle households to a certamount of fuel at a discounted price, and programs that transfer
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money to enablelov ncome households to pay t he-incomheati ng
Home Energy Assistance Program (LIHEAP), for example, provides grants (i§$t6.1 billion

in FY2010) to vulnerable households to help them pay their heating bills. Such targeted assistance
programsd whi ch arguably do not encour agé efishimst ef ul
a number of other countries, but have not yet been quantifiece Somo u nt r itag sodes i nc o me
encourage employers to offer their executives company cars and free fuel in lieu of higher salaries.
Other direct payments related to energy consumption have included grants to farmers to help
defray unexpectedly high fuel dss

44. A large, but so far not completely quantified, share of support for energy production

and consumption in advanced economies is provided through tax expenditurgs tax
exemptionspreferential rates and other design features that differ from the datacaregime.

Where data do exist, they reveal that the tax expenditures range from minor relief to selected
consumers or industries to broad reliealidaxpayers.

45, The special rules and tax advantages that give rise to these indirect subsidies can be
relatively subtle and complex, making them less apparent than direct subsidies to fosiikl

prices. The most impo#nt tax expenditures on the consumption side include reduced VAT rates,
which lower the cost of fossil fuels for final consumers, and fupastial exemptions from excise

duties for fossifuel use in sectors such as agtture, fisheries and the public sector. Some
examples are givebelow in Box2.3, but need to be terpreted with caution, as methods of
estimating tax expenditures diff widely among reporting countries. For some examples, the
amount of revenue foregone may not be huge, but with many special rules dispersed across the tax
system, the total indirect fosdilel subsidy can be substantial.
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Box 2.3Examples of tax expenditures on intermediate and final consumption

of fossil fuels in OECD countries

Reduced VAT rates and VAT exemptions for fossil fuelsReduced valu@added tax rates ar
typically targeted at heating fuel$aly, for exampleapplies a 10% VAT rate to the first 480 cubic mett
of natural gas supplied annually to each household, compared with a standard VAT rate kb62@Phas
a VAT exemption for domestically produced anthracite coal typically used by the poor for hewatir
cooking In the United Kingdom a | | fuel and power for house
electricity, has a reduced VAT rate of 5%, clearly below the standdedof 17.5%.The tax revenue
thereby foregone is equivalent to 0.25% of GDP, thd lodllit relating to fossil fuels either directly g
indirectly via electricity generated from coal, .etc

Tax exempti ons f duels Suchlas @mpiessgdanaturdl gas dnd liquefied petra
gas are less environmentally damaging than otheil fiagels for transportation, but they still contribute
CGO, emissionsAustralia currently completely exempts thegaseouguels from the excise duty applied t
other fuels and estimates that this tax expenditure amounts to 0.06% of GDP.

Low tax rates for diesel and exemptions for agriculture and fisheriesMany countries set excis
duties on transportation fuels at relatively high rates in order tectefvider externalities such as a
pollution and road accidents, and to finance road construction or raise revenue more generally. Age
background, it is sometimes argued that diesel usedadf by agriculture and fisheries should be taxe
alower rate. However, the complete exemption seen in many countries implies tax rebates that ofter
what could be considered a reaser payment, and diesel combustion contributes equally je@@sions
irrespective of where it takes placks oneexample, Japan exempts agriculture, forestry, fisheries
mining from excise duties on diesd@lurkeyestimates that its exemption for diesel used by fisheries
shipping represents a tax expenditure of 0.03% of GEd?. OECD countries as a whole, thetax
concessions are worth some US$ 8 billion a year to the agricultural sector, and at least hiinla
year to the fisheries sector, according to preliminary OECD estimdim®over, many countries hayv|
lower exciseduty rates for diesel for road use than for petrol.

Automatic tax cuts and subsidies when fuel prices risén Mexicd anusual form of excise tax fo
petrol and diesel, rates change each month. When the international oil pricebosesU$ 40-45 per
barrel the tax rate turns into a subsidy. With low oil prices in 2002, this mechanism resulted in net re
of 1.2% of GDP, but with high oil prices in 2008 it resulted in net subsidies of 1.8% of GDP.

Tax exemptions for fuel used by the publicector. Where taxes are only intended to raise rever
it is natural to exempt publicly financed activities. But taxes meant to price externalities may be ¢
relevant for guiding input substitution in public as in privegéetor activities. Public sidies to education
health care, and collective transport should rather be general than channelled via underpirieeddssil
fuels. France for example, had excise duty exemptions for natural gas used for heating by public agd
and fuel used bthe military, but these exemptions hailcebeen ended, starting in fiscal year 200

Source:National authorities, research literature and OECD data on environmaetaligd taxes.

Note The factual information in this box has been reviewed bydhatries concerned, but the box as a whole has
been discussed by OECD Committees and Working Parties.

Subsidies related to the production of fossil fuels

46. No systematic effort has beemindertaken within the last decade to estimate subsidies
to fossitfuel production over a wide range of countries although there have been various

nationallevel efforts to identify and quantify subsidies, both for particular fossil fuels and for
energy asa whole. These studies have been undertaken by governments agencies in some cases

(e.g, U.S. EIA, 2008; Berget al, 2010), but just as often by ngovernmental researchers
(e.g, Koplow, 2010 Koplow, 2004; Storchmann, 2005)

47. The most marketdistorting forms of support to production are those that support

producer prices. Governmenbrokered arrangements between domestic coal producers and
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electric utilities that forced the utilities to buy domestic coal at a price much higrethe world

price were commonplace in Europe until the 11H890s (Steenblik and Coroyannakis, 1995).
Many, although not all, OECD countries have removed such subsidies or are in the process of
phasing them out. Whether such arrangemexitt elsewherdhas yet to be determined.

Box 24 Examples of tax expenditures relating to the production of fossil fuels
in OECD countries

Favourable tax deduction for depletion of oil and gas fields and coal depositslormally
businesses can only deduct actual egperand depreciation from the corporate income tax base
in the United States a special rule allows fosdiliel and mineral producers to deduct a fix
percentage of gross revenue instead of the value of the actual depletion. This is tah@hble tax
provision and can even continue after the expenses to acquire and develop a field or mine hg
recovered. For fossfuel producers alone, this tax expenditure is estimated at-0.002% of GDP.
The US admini st r aposaowowdsend2his artd a bumltegoé dthergdefssil-related
tax expenditures.

Accelerated tax depreciation allowances for capital equipmenihe extraction and processin
of fossil fuels is highly capital intensive. Special rules that allow businessesdict depreciatior
faster than the actual speed at which equipment becomes economically obsolete can therefore
cases imply large indirect subsidies. The issue is complicated by the special tax and royalty
targeted at naturaksource rets. For oil sands irCanada the annual costs of this tax advanta
amounts to 0.02% of GDP, estimated in clistv terms. The measure will be phased out by 2015.

Tax exemption for fossitf u e | producer s MosbQEGD munigias have emcsse
tax exemptions for fossil fuels used in the production process in coal mining, oil extraction, refir
etc. The magnitude of this tax expenditure will depend on the volume of energy production i
country. Even inGermany which is not a large energyqalucer, it is estimateth be worth0.01% of
GDP.

Source:National authorities, research literature and OECD data on environmaetaligd taxes.

Note: The factual information in this box has been reviewed by the countries concerned, but the baeas a v
has not been discussed by OECD Committees and Workina Parties.

48. Most G-20 countries apply low or zero import tariffs on imported crude petroleum.
India, Russa, Saudi Arabia, and South Koraee notable exceptiongijth the first three countries
applying mosfavored nation (MFNY import tariffs 0f5%, and South Korea applying a tariff of
3%, on crude. On average across the2@ economies, import tariffs are higher on refined
petroleum products than on crude oiith several economies applyingport tariffs as high as 9%

on certainpetroleum products, but a zero tariff on crude oil. Only a few countries apply import
tariffs above 3% on coal or lignitthdonesidevies a5% import tariff onall coal and India levies

an import tariff of D% on some forms of coand on ligniteRus& applies a flat 5% import tariff

on all fossil fuelsxcept natural gas$audi Arabia applies a fl&b6 import tariff on all fossil fuels
including natural gas

49. Regarding tax expenditures related to fossifuel production, advantageous
deductions in the corporate income tax base for field depletionor accelerated capital
depreciation are the most important(Box 2.4). These can encourage higher levels of production
than would otherwise be demanded by the market. Some of these types of tax expenditures have

1 Import tariffs may exaggeratbed e gr ee of effective protinthd i on. Fi

tariff, meaning that the actual gap between the domestic price and the international price is not as large as
the tariff. But in the case of traded fossil fuels (coal and petroleum), the import tariff is probably a good
(and easily measured) proxgrfestimating market price support. Second, not all trade occurs under MFN
tariffs; a growing volume of trade occurs between partners irtfagle agreements (e.g., between Mexico

and the United States).
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been scaled back, but increased transparency and refined measurement -dtiefosait
expenditures would help advance teform process.

50. Another area of government involvement in fossifuel production is investment in
research and development (R&D)In 2008, the IEA reports that total government expenditure on
R&D related to fossil fuels amounted to almk$$ 1.7 billion. Included under this category of
expenditure is R&D related to enhanced oil and gas producticepmwventional oil and gas
productbn; refining, transport and storage of oil and gas; oil, gas and coal combustion; and oil,
coal and gas conversion-ZB member economies account for the bulk of this expenditure. Also
included in this category is expenditure on the capture and storaggrbwin emissions from
combustion, which has increased steadily in recent y@alde2.3). Carbon, capture and storage
(CC9S) facilitates consumption of combustible fuels, including fossil fuels, but is intended to reduce
release to the atmosphere of £&nissions associated with such combust®m oul d subsi di
phaseout be justified on the ground of climate change mitigation, the provisions, including the
principles of equity and common but differentiated responsibilities of the UNFCCC should apply.

Table 2.3Government expenditure on R&D bytotal IEA countries and selected G20
countries, 20052008(Millions of U.S. dollars at 2008 prices and exchange rates)

Total IEA countries 2005 2006 2007 2008 |
R&D related to fossil fuels 1,378 1,484 1507 1,658
Of which selected-20 countries: 1,151 1,255 1,256 1,190
Of which is for carbon capture and storage (CC 101 157 186 218

R&D related to energy for civilian purposes from nuclear

S . 4,893 4,903 4,957 5,476
fission and fusion

Of which selected3-20 countries 4,643 4,640 4,720 4,496

R&D related to renewable energy sources, hydrogen and

1,255 1,367 1,667 1,755
fuel cells

Of which selected @0 countries: 976 1,027 1,237 1,218

Source:lEA 2009 G-20 countries reported in this table includanada, France, Germany, Italy, Japan, Korea, Turkey,
United Kingdom and United States

2.3.2. Subsidies to norfossilfuel energy sources

51. Fossil fuels are by no means the only forms of energy that governments subsidize.
Countries with large fission nuclear powerograms incurred large costs in the form of
expenditure on R&D and loans, loan guarantees and grants for the construction of new power
plants, especially from the late 1950s through the early 1980s; subsidies for R&D into fusion
power began in the 19708overnment expenditure on nuclgmwerrelated R&D (both fission

and fusion) has been increasing steadily in recent y€alde2.3), to an estimatetdS$ 5.5 billion

in 2008 among the advanced economies of #2Gs have government loan guarantees

52. Government support for technologies to harvest energy from renewable sources of
energy has increased dramatically in line with interest in finding lowcarbon alternatives to

fossil fuels. On the consumption side, tax reductions, credits and exemptiongeguidtions
requiring a minimum share or volume of biofuels in transport fuels, are used by a large number of
countries to support the use of liquid biofuels. In 2006, these interventions were worth at least
US$ 10 billion in OECD countries alone (SteeikbR007); with expanded use, the valuedECD

C 0 u n tsubsiddes Will probably exceddS$ 15 billion in 2010. Similar support measures are
used in Brazil (Kojimaet al, 2006), China (Global Subsidies Initiative, 2008) and Indonesia
(Dillon et al, 20@), though the volumes supported are still small. Support per unit of energy
produced can be very high, however. For example, in several countries cellulosic ethanol is
subsidizedat a rate of40 U.S. cents per litre or more. It has been estimated thakigfing
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programmes are continued and production targets are met, the cumulative cost of biofuel subsidies
in the United States could exceld8%$ 1 trillion over the next two decades (Koplow, 26D9

53. Subsidies for the production of renewable energy take omany forms. In the case of
biofuels, which are mainly used for road transport, and biomass, which is used in advanced
countries as a fuel for electric power plants, production facilities are often supported with grants,
government loans at preferentiatas, and loan guaranted®toducers can often benefit from
special tax facilities. In the case of technologies that produce electricity from renewable energy
(hydro-electric power, solar energy, wind, waves and tides, biompssjuction costs are often
subsidized in advanced economies, and some emerging economies, by regulations that require that
a certain proportion of a service areabts el ect
s peci aln of ftegeridesfpdidsto generators of electricity that are higher than those paid to
plants that run on fossil fuels. Several emerging countries have also introduced fagfis
renewable portfolio standards, or tradable certificates to support the expansion vadiblene
energybased electricity, including Argentina, Brazil, Chile, China, India, the Philippines and
Turkey. The construction of these plants is also often supported through capital grants and
government loan guarantegs.

54. As with nuclear energy, comprehenive estimates of subsidies to renewable energy
are not available, but estimates of government R&D expenditures are available for advanced
countries. Table2.3 shows that the amount of government expenditure by IEA countries on R&D
related to renewable emyy, hydrogen and fuel cells has been steadily increasing in recent years,
and was an estimatddS$1.8 billion in 2008. However, these figures may urstate actual
expenditures to the extent that they exclude, for example, R&D expenditures relatimgydp e
productionfinanced byagricultural ministries

55. Subsidies to norfossitfuel energy are considerableand have been increasing over

time. A rough estimate by the GSlI indicates around US$ 100 billion per year are spent to subsidize
alternatives to fossil fuelsSubsidies are concentrated in OECD countries, which are responsible
for the generation of over 80% of current world nuclear and reblevelectricity and twahirds of

biofuel production Table2.4). Based onGSl estimates provided b@®PEGC renewable energy
sources and biofuels are subsidized at a much higher rate than fossiltHegier(unit basis
subsidies to renewables abibfuels are equal to US cents pé&r RWh, compared with US cents

1.7 per Wh for nuclear power, and US cer@s8 per WVh for fossil fuels). Revenues raised
through taxes levied by OECD countries on energy, mainly fossil transport fuels, exceeded US$
400 billion over the OECD region in each of the years between 2003 and 2008; these taxes
significantly affect endise relative prices for fueld Based on IEAenergy price and tagata

OPEC estimates that US®®billion hasbeen raisednnuallythroughpetrdeum productaxation
including Goods and Services Tax and Value Added, Trathe CECD region between2004 and

2009

12 Many economists have argued that policies tharivalize the cost of pollution, such as through a

charge on emissions, though more difficult to implement would be moreffestive.

13 Source: OECD/EEA database on instruments wused for environmental policy
(www.oecd.org/env/policies/database)
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Table 2.4Preliminary Estimates of Subsidies, 2007

Energy type Subsidy Energy OECD Share Subsidies per
estimate (US$ produced  of production energy unit
billion/year) (2007) (2007) USc$/KWh

Nuclear energy 45 2,719 TWh 84% 1.7

electricity

Renewable enerdgxcluding Hydre 27 534 TWh 82% 5.0

electricity) electricity

Biofuels 20 34 Mtoe 68% 5.1

Fossil Fuels 400 4172 Mtoe 0.8

Source: preliminary estimates based on GSlI (2010) available at

http://www.globalsubsidies.org/files/assets/relative_energy_subsidies.pdf

3. Reforming and phasingout inefficient energy subsidies

3.1. Impact of inefficient energy subsidies and subsidy reform onsustainable
development

3.1.1. Economic and sectoral impacts

56. Phasing out inefficient energy subsidies could have direct positive effects on the
economy, particularly in the longerterm, if it reduces economic distortions.Given that
governments have limited budgecontinuednefficient energysubsidies could crowd out public
support for promising, cleaner energy technologies, and for other public priorities

57. Energy subsidies lead to a worsened fiscal balance due to increased government
expenditures or net currert transfers and can affect the balance of paymentss changes in
prices of imports or exports subject to the subsidy affect trade flows via price and real exchange
rates. The dislocations within an industrial sector will be much smaller with multilateral reform
since the ability to pass through cost increases will be higher. More directly, -@oagymption
subsidies lead to increased domestic demand for imported atiptiyeexported energy products,

thus worsening the trade balance.

58. The impact on industrial output of phasing outenergy subsidies depends on at least

three parameters: (1) the importance of energy inputs in production as represented by their cost
shares(2) the ease with which energy can be substituted by other inputs, whether to cheaper fuels
or through reduced energy use; dBY the ability of producers to pass on the increase in energy
costs to consumers, as measured by the elasticity of demamaltor, which in turn, depends on
whether reforms are done unilaterally or midterally* These parameters vary across production
activities and countries. With the exception of enanggnsive activities such as metal and hon
metallic products and ppland paper, energy cost shares in most industries are relatively low,
between 0.5% and 3% (ESMAP, 2003, World Bank, 2009). Shares for individual fuels are even
lower. But, as noted earlier in the repariefficient subsidies often encourage more energy
intensive industries, and so their phase out would more adversely impact the industries of heavily
subsidizing countries

50. Similarly, the impact on households depends on the elasticity of demand, the
expenditure share and the magnitude of the price change dnthe existing fiscal wedges.
Finally, thehigherinitial tax or subsidy rates arthe more it dampergoductionprice changesA

14 The didocations within an industrial sector will be much smaller with multilateral reform since the

ability to pass through cost increases will be greater.
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well-know example is the weak responsiveness of demantdonsport fuein European countries
to large change in crude ailorld prices attributable to the fact thatomestic taxes on thefgels
amountfor around 606 (in the case of premium unleaded petrol in 206f7fhe consumerprice
There can also be other significant indirect effects on income due to the ecauljusicnent
process

60. As inefficient energy subsidies are phased out, the final effect on firms and
households depends on whether income or the price effect dominat&ghere estimates are
available, the pricelasticity of demand for kerosene is closelt® § i.e., a ongpercent increase

in price leads to close to a epercent fall in consumptionThe price elasticity of demand for
electricity is relatively low and lies betweé&®.08 and-0.32 (ESMAP, 2003|EG, 2009). IEA
analysis indicates an even lowalasticity of demand for electricity, ranging fro.01 to-0.14
depending on the regiohere is an inverse relationship between income levels and energy
budget sharesyith highrincome households typically spending a smaller share of thewsdibfe
income on energy thdow-income households. Rural households spend a smaller share of their
budgets on commercial energy than do urban houseMlitsfew notable exceptions, the cost of
producing products made from domestically extracted fossis woud increase. As the costs of
other goods that use fossil fuels as an input rose as well, household demand for fossil fuels would
decline. Detailed analysis of the dynamic relationships involved requires the use of a
macroeconomic model, particularly totitiguish between sherand longrun effects

61. The effect of subsidy removal on world prices for energy depends on several factors.
The removal of most consumer subsidiesuld lead to higher domestic energy prices, hence to
reduced demand for the previopsubsidized fuel. Whether reduced world energy demand and in
particular oil demand would translate into lower world oil prices would depend on the several
factors that characterize the behavior of oil suppliers tgpraik changes (lvanic and Martin,
2008).

62. In several countries with large endowments of fossil fuels, governments have
promoted development through policies that encourage adding value to local resource
production. This typically involves supplying energy to eneigyensive industries
(e.g, petrochemicals, aluminum) at a price lower than the world pticesupportregional or
national employment and income. Even though it is a sovereign decisimg, subsidies to
diversify economic activity beyond supplying mainly raw mater@als.e., tocreate valuadding
activities based on those materi@ls may help in the transition to a more sustainable path of
growth, but at a cost of reduced ravaterial suppésin the future.

3.1.2. Social and equity impacs

63. Studies showthat the poor are often willing to pay for better-quality energy but
alternatives arefrequently either unavailable or entail high accesscost The poor often have
difficulty in gaining access to highuality energy services and businessesy have limited
incentives to serve thenfe.g, due to low population densities, remote locations and low
consumption rates relative to richer sections of society). Energy subsidies caa yayjul
redistributive role in such situatio&nnex4 prepared by the World Bahk

64. Universal energyprice subsidies tend to be regressiveas kenefits are conditional

upon the purchase of subsidized goods, and increase with expenditu&tudies reviewed by

the Independent Evaluation Group (IEG) of the World BdBks( 2009) found that the bottom

40% of thepopuldion ranked byincome distribution receives 180% of the fuel subsidies. The
greater the leakage to the mpoor, the more regressive the subsidy, and the higher the cost of
delivering a given benefit level to the most needy. In addition to direct hddsetwasumption,

fuels are consumed indirectly through consumption of other goods and services that use them as
inputs. An IMF study (Coadt al, 2006) of five countries found that even when direct and
indirect benefits are considered, the bottom 40% of the population typically receive e2ipal5
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of the value of the subsidieBven ifinefficient, energy subsidies may still play an important role
in addressing poverty so this clearly needs to be considered when contemplating arguphase
program

65. Income groups differ greatly in their energyconsumption patterns, and the
distributional impact of subsidies is not the same for all types of fuels anelectricity. Lower-

income groups spend a higher proportion of their energy budget on cooking fuels and less on
electricity and private transportation. Where subsidies result in switching from traditional fuels and
improved access to electricityuchsubsdies can bring considerable benefits to the poor. These
include less indoor pollution, and less time spent collectingwoel, so more time for productive
activities. In most cases there are significant differences between the consumption patterns of th
rural and urban poor. Subsidifes diesel and gasoline are particularly regressive, as these fuels are
used primarily for private transport. Subsidies for kerosene and LPG are potentially less regressive
or even neutral, as these fuels are used by tlee for cooking, and for lighting in rural areas.
However, because kerosene and diesel are close substitutes in transport uses, maintaining wide
price differences between them generally results in adulteration of the latter and substantial
leakages of beffigs (World Bank, 2008)

66. Examples existof the social and environmental benefits thasomesubsidies can bring

(UNEP, 2004. A programin Senegakesulted in a shift away from charcoal consumption, with
nearly 85% of households in the capital, Dakar, &#b ®f households in other urban areas now
owning LPG stoves. Subsidies to heat, electricity and gas in Russia have lead to inefficient usage
but have also aided poor households by maintaining affordable energy supplies in cold regions.
Subsidies to improvehe thermal insulation of buildings could, in many locations, reduce
expenditures on fossitiel subsidies

67. The proportional adverse impact of inefficient energy subsidy removal can be
greatest for the poor, even though the rich receive most of the totahlue of the subsidy.
Although subsidies are not an efficient mechanism for delivering resources to the poor, they do act
to reduce poverty, albeit at a high cost. In Yemen, data for 2005/6 indicate that petroleum subsidies
reducel the incidence of povertpy 8percentage points, while in Morocco this effect was
estimated at aboutfiercentage points. The poor will also be affected by fogsilsubsidy reform

due to indirect effects on transportation and fpeoaduction costs (World Bankk006). Coady

etal. (2006) also found that the removal of fuel subsidies in the five countries surveyed would be
regressive (i.e., affect disproportionally the welfare of the poor) or, at best, neutral. Any rneforms
phase out inefficient energy subsidiesst thereforenclude measures to mitigate likely negative
impacts upon those with the lowest incomes. Reforms to shift subsidies to follow the person rather
than the commodity can be helpful in this regard.

3.1.3. Environmental impact

68. The environmental effects of energy subdies depend on the nature of the subsidy

and the energy source they supportPhase out of fossil fuelubsidiesmay lead to reduced
demand for fossil fuels, either through improvements in energy efficiency and more efficient fuel
use, orthroughsubstituton with other fuels or other inputs. To the extent that subsidy phatse

leads to fuel switching (as opposed to simply increased efficiency) the net impact on emissions of
greenhouse gases depends on whether the energy source affected is more oolesgarasive

than the alternative

69. Reduced demand growth for fossil fuels will also lead to lower emissions of sulphur
dioxide (SQ,), nitrogen oxides (NQ) and particulate matter, which are all harmful to human
health and cause environmental problems, siglacid rain, reduced visibility and grouiedel
ozone formation



70. Efforts to bring poorer countries further up the fienergyd ladder, towards cleaner

and more-efficient fuels, should have positive environmental and developmental impaciBhe

ordering of fels on the energy ladder is determined by their efficiency and cleanliness, with the
cookingstove efficiency of firewood at 15% and kerosene and liquefied petroleum gas (LPG) at
roughly 50% and 65% respectively. Currently, more than 20% of all energymedsin
developing countries is in the form of biomass, with the poorest counsiieg it tomeet 7680%

of their energy needsvith resulting adverse impaobn health, productivity and deforestatitaee

the case study on Senegal, prepared by OPEC in Annex 3)is context, the challenges of
phasing out energy subsidies are formidable and deserve to be put into a special perspective with
the needs of those economies.

71. Harvesting of biomass can ofén be reduced by subsidizing LPGn poor countries.
Removing subsidiesor kerosene or LPG can induce poor households in certain countries to
increase their reliance on firewood, increasing deforestation with a consequent negative impact on
the environmenthrough higher local pollution and destruction of carbon sinks.

3.2.  Modeling the reform of energy subsidies

72. Results of the simulation modeling used as the basis for this santiaie following ones

in this chapteshould be interpreted with cautiohhe proposed modelings based orthe phasing
out of all consumer subsidigsiantified using price gaps estimated by the IEA for coal, refined oil
products, natural gas and electrigitather than only the inefficient ones that lead to wasteful
consumption

3.2.1. Economic and sectoral impact
Macroeconomic impacts of subsidy phasat

73. Recent OECD analyss (OECD, 2009) suggests that if countrie that subsidize the
consumption of fossil fuels removed these subsidies unilaterally, they would record real
income gains.This analysis, based on simulations with a computable general equilibrium model
(ENV-Linkages), has been updated for this report using as imgutmost recent price gaps
estimated by the IEA for 200&nd considering a gradual phasingt over the perio@0132020,

and assuming a neutral recycling back of the budgetary savings from subsidy removal to
households as a lump sum payméd this basis, most countries or regions would realise real
income gains from subsidy phaset These gains arise from aone efficient allocation of
resources across sectors. Therefore, from this perspective, the removal efuébssiibsidies
yieldsboth environmental and economic benefits

74. A different outcome would occur if all countries that subsidize fossiuel
consunption were to remove these subsidies multilaterallyin this case, termef-trade changes
associated with a reduction in world energy prices from aidrdemand should lead to a different
distribution across countries of real income gains and losses.

75. A multilateral removal of fossil-fuel subsidies in noROECD countries would depress
international fossil-fuel prices. Reflecting assumptions about supply responses, the international
prices for crud oil and natural gas agprojeced to fall by 86 and 13% repectively in 2050
relative to the baseline, while the international coal price only drops hythiExeby working to
offset the impact of reduced subsidies on domestic pricesbined with relatively low price
elasticities, this explagwhy overallGDP a@ins at the world level would be small, amounting to
just 0.3% relative to BAU in 2058.

15 This primarily reflects the fact that demand for energy is not very sensitive to price, so that the

distortive impactof energy subsidies and the gain from their removal would be limited. An additional
explanation for the small magnitude of world real income gains is that the fall in worldftedgirices
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76. International fossil-fuel price declinesinduced by phasing out of consumer subsidies
would induce termsof-trade changes thatwould favor fossil-fuel importing countries at the
expense of fossifuel producers. While a multilateral removal of fosdiliel subsidiesvould bring

some real income gains at the world level, these gamdd be unevenly distributed across
countries Fig. 3.1). For a number of countriephasingout fossil fuel subsidies would lead to a

real increase in GDP relative to the baseline, both from efficiency gains associated with the
removal of the subsidies and from an improvement in terms of tradSome oiimporting

OECD countries will alseeport real income gains by around 1% as their tefiteade improve.

Most fossitfuel producing countries are projected to incur real income losses that are substantial in
some cases, such as for Russia and theehbBRastern European countries.

Fig. 3.1: Long term impact on GDP of a multilateral phasing out of fossifuel subsidies by
regions in 2050(percentage changes indicate GDP change in 2050 relative to the baseline)
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Source:OECD ENV-linkages model based on IEA subsidies data (OECD, 2010a)

Note:Non-EU Eastern European countries include Armenia, Azerbaijan, Belarus, Croatia, Georgia,
Kazakhstan, Kyrgyzstan, Moldova, Tajikistan, Turkmenistan, Ukraine, Uzbekistan, according to
the data aggregation in the GTAP database.

Impacts on the energgector and energy demand

77. Based onthe IEA's analysis, the phase out between 2011 and 2020 of the
consumption-related fossitfuel subsidieswould cut primary global energy demand by 5.8%

by 2020, compared with a baseline in which subsidy rates remain @echéifig 3.2). This is
equivalent to the current energy consumption of Japan, Korea and Australia combined.
Furthermore, ongoing reductions giobal energy demand relative to the baseline would be
realized pos2020.

78. The IEA modeling takes into accounthe secc al | ed #Arebound effect¢

offset some of the savings realized through a subsidy phaset program (i.e.as energy prices
are lower in the phasaut scenarios due to lower overall demand, some consumers have a reduced
incentive to consume ergy efficiently).

induces producers to reduce their supply, leamioge oftheir reserves in the grounthis leads to a GDP
reduction in the medium terrall other things being equal.
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Fig. 32: Impact of subsidy phaseout on global energy demand
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3.2.2. Social and equity impact

79. Worldwide, about 1.5 billion people lack access to electricity servicgkig. 3.3). In
addition, nearly 2.5 billion continue to use traditionalbiomass fuels for cooking and heating

(IEA, 2009). IEA analysis indicates that universal electricity access could be achieved with
additional powessector investment a#S$35 billion per year in 2062030

Fig. 3.3: Number of people without access telectricity
today and projected in 2030 (millions)
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80. Because certain energy forms, such as kerosene, LPG and electricity, are recognized
as more necessary to support the basic needs of the poor than others, there is concern that

28



the phase out of corresponding subsidies would serve to increase povednd be detrimental

from an equity standpoirfsee Annex 2 prepared by IEAjowever, the phase out of subsidies to

these fuels would not accrue significant benefits in terms of reddesthnd and improved
efficiency or a reduction in emissions, relative to the benefits accrued through the phasing out of
subsidies to other fuels such as gasoline, diesel and natural gas. Nonetheless, numerous studies
have shown that most existing subsidggrams for these fuels could be made more-effsttive

through better targeting.

81. A phaseout of consumptionrelated subsidies for fossil fuels would generate large
budgetary savings, implying that such subsidies could be replaced by a direct and, if
appropriate, larger transfer to households. The OEM® analysis described in Secti@rR2.1
suggests that the suppression of subsidies would lead in 2020 to extra government revenues equal
to almost 6% of GDP in Russia, 1.8% in India and 0.4% in China. Alteehgtthe freed funds

could be used to reduce other distorting taxes, which would increase the real income gain from
subsidy removal, or to reduce poverty in a more targeted and efficient way than through a universal
subsidy to fossifuel consumption.

82. Whether cash transfer programs can be efficiently implemented depends very much

on the institutional setting and the administrative capability of individual governments

While the poor need to be compensated for the loss of household income associatibé with
removal of fossifuel subsidies, the absence of safety nets in many developing economies means
that this objective cannot be easily achieved. Developing atargiktted safety net can take many
years and certain sections of society may still not behred. The removal of fossilel subsidies

in developing countries should not therefore be considered as having little or no welfare cost.
Indeed, energy price subsidies may represent a sdxgstdolution in certain cases, although other
types of subsigsi to goods consumed primarily by the pdoare likely to be inherently better
targeted.

3.2.3. Environmental impact

Short-run impacts on GHG and other emissions

83. Based on IEA analysis, the phase out between 20&ahd 2020 of the consumption
related subsides in the countries covered in its dataset would cgiobal energyrelated
carbon-dioxide (CO,) emissions 6.% by 202Q compared with a baseline in which subsidy rates
remain unchanged~{g. 34). Thisamounts to 2.46T of CQ, which is equivalent to the current
emissions of France, Germany, Italy, Spain and the United Kingdom combined

84. The savings identified by the IEA analysis arise as the price signal resulting from
subsidy phaseout would provide a clear incentive br consumers to use energy more
efficiently and trigger a degree of switching from fossil fuels to other fuels that emit little or no
GHGs. These projections take into account emissions that result from any fuel switching that
occurs as a result of subsigjaseout. Consistent with a widelgccepted carbon accounting
convention, for modeling purposes biomass is considered to be carbon neutral on the basis that the
growingof biomass would remove as much G is emitted during its combustith.

85. In additio n to reducing carbon dioxide emissions, IEA analysis indicates that subsidy
phaseout would have other important cebenefits for the environment. Reduced demand
growth for fossil fuels would in particular lead to lower emissions of air pollutants suc®.as S
NOy and particulate matter which are harmful to human health and cause environmental problems,
such as acid rain.

16 Such an assumption ignores intemporal effects. In particular, when there is net deforestation

more CQ may be released into the atspiere than would be -ebsorbed in the same year. Indeed, if
carbon soil is lost, it may take many years for the released carbon tabsored into living biomass.

28



Fig. 3.4: Impact of subsidy phaseout on energyrelated carbon dioxide emissions
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86. Even marginal shifts from fossil fuels to renewableenergy could accelerate learning

and declines in th& unit production costs. Higher prices of vehicle fuels (incorporating pricing

of local externalities) could lead over the long run to more efficient urban strjatiitte possible
benefits for economigrowth. Reduced fiscal burden on the government could allow for increased
growth-accelerating investments in such areas as education.

Long-run impacts on GHG emissions

87. Recent OECD analysis (OECD 2009) provides further evidence on the
environmental bendits of removing fossitfuel energy subsidiesThis work, which was updated
using IEA 2008 pricegap estimates, suggesthat a gradual multilateral removaby( 2020) of
existing energy subsidies in n@ECD countries would lead to a substantial dmlopGHG
emissions from fossfiuel combustion by 2050 in some countries or regions, amounting to more
than 20% in notEU Eastern European countries,sRia (Fig3.5). The subsidy removal could
result inglobal GHG emissionsf 10% by 2050relative tothe baslinei if OECD countries abide
by the emission caps announced in the context of the Copenhagen .A&daildire by OECD
countriesto abide by caps would result in carbon leakage, whereby an estidG&edf the
emission reduction achieved in R@ECD countries would be offset by an increase of emissions
in OECD countriegBox 3.1).
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Fig. 3.5: Long-term impact of a multilateral phasing-out
of fossil fuel subsidies on GHG emissions
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Note:Non-EU Eastern European countries include Armenia, Azerbaijan, Belarus, Croatia, Georgia,
Kazakhstan, Kyrgyzstan, Moldova, Tajikistan, Turkmenistan, Ukraine, Uzbekistan, according to
the data aggregation in the GTAP database.

88. The removal of fossitfuel subsidies would also contribute toreductions in other
greenhousegas emissions, although by a lesser extent than €@missions(7% in 2050 relative

to the baseline compared with1% for CO, emissions; see Fig3.6). This illustrates the
complementarities across gases and appears as an additional benefit of subsidy removal. A large
share of this reductiowould beachieved in OECD countries in order to ménatir emission caps
resultingin reductions of noit€O, greenhousgases by more than 20% in Japan and thé’EU.

89. The emissions reductions achieved at the world level by removing subsidies are extremely
robust with respect to changes in the pge@ estimations by the IEA between 2Gid 2008.

The two main sources of uncertainty for the results are the value of elasticities of supply for fossil
fuels and future mitigation policies in developed countries (see Box 3.thar®hckground Paper

A AN Overview 4fi ntkhaeg e@B@BdbiethedECD

1 The cap on OECD emissions is applied at the OECD level, allowing for some emisaiing

among OECD countries. The carbon price needed to achieve this cap is low enough to be offset by the
induced fallin international fossifuel prices. As a result, G@&missions increase in OECD countries and
the cap is achieved bgducingemissimsof greenhouse gases other than, CO
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Box 3.1 Robustness of impact on emissions to alternative assumptions
In quantifying the impact of subsidy removal on GHG emissions, uncertainty arises from three different sour,

1. Country coverage and methodologicahssumptions As discussed in th€hapter 2 (see Box 2.1), ther
are caveats on the choice of the reference price, especially with regards to electricity. In addition, to the ex
adjusted worlemarket prices are used as reference prices, pricevgap®ver time, reflecting the changes in th
international prices dfossil fuek and inthe pricing policiesof individual countries in theidomestic markets. The
IEA has estimated price gaps in 2005 and 2007 for 26Qt@D countries,amounting to rougly 40% of world
energy consumption. More recently, the IEA has estimated price gaps in 2008 for an extendedrsAuajiheg) 2
OECD countries (Koreand Mexico) and 3 nonOECD countries, using a somewhat different methodolo
Despite differences in yes, country coverage and methodology, the emission reductions achieved at the
level by removing these subsidies is extremely robust (see balia) and always very close to 10% in 205
although there are some differences at country or regiorelslev

2. Context of implementation The central scenario discussed in the main text quantifies the impal
subsidy removal in a context wher@missions in countries with no subsidy reform cannot exceed a given lev
would be the case if these coundgrigpply the emission targets they have declared after COP15. In the abse]
these caps, emissions in these countries should increase, sometimes substantially as in the EU, reflg
existence of carbon leakages. These leakages amount to respe2fi%eland 16% in 2020 and 2050 of th
emission reduction achieved by removing subsidies in the countries included in the 206gapridatabase.
Accordingly, the world emission reduction would be smaller: 8% instead of 10% in 2050 (see Table).

Table: World GHG reductions and real income changes in 2020 under different assumptions

% deviation from the baseline of total GHG emissions and real income, different simulations

% deviation from the baseline

Simulation

Total GHG emissions Real Income

2050 2050
Centrgl s_cena_rio: mul_til_ateral removal of fossil fuel subsidies together with a 9.8% 0.3%
on emissions in remaining countries
Central scenario without emission cap in remaining countries -8.2% 0.3%
Same as in central scenario but using IEA 2005 price gaps -10.2% 0.1%
Same as in central scenario but using IEA 2007 price gaps -9.9% 0.2%
Central scenario with higher fossil fuel supply elasticities -11.3% 0.2%
Central scenario with lower fossildusupply elasticities -7.9% 0.5%
Central scenario with inelastic fossil fuel supply -1.8% 0.8%

2020 2020
Declared targetsand no fossifuel subsidies phasirgut -10.4% -0.5%
Declared targetdogether with fossifuel subsidies phasirgut -12.3% -0.4%
Ambitious declared targétand no fossifuel subsidies phasirgut -14.4% -0.6%
Ambitious declared targéttogether with fossifuel subsidies phasirgut -15.8% -0.5%

1) Emissions in OECD countries and in Brazil are capped to their bassleis in order to avoid carbon leakages
2) Minimum emissions reduction targets that countries declared following COP15 (e.g. EU target of a 20% emissions reqiut€ea fevels
by 2020).

3) Most ambitious emissions reduction targets that countieared (e.g. EU target of a 30% emissions reduction from 1990 levels by 2!
Source: OECD ENM.inkages model based on IEsubsidieslata.

In orderto put these emission reductions at the world level into perspective, the Table also reports the
emission reductions that could be achieved in 2020 if countiges toapply the emission targets that they ha
declared after COP15 (bottonanel of he Table).Subsidy removal could account for a third to a fifth of t
reduction &ort implied by these targeisplementing these targets while, at the same time, removing-foskil
subsidies would yield higher emission reductions in 2@28ieved alower cost.

3. Values of fossil fuel supply elasticitie®©ne of the largest uncertainty sources is related to the asst
values of the fossiluel supply elasticities. The central scenario is based on the assumption that the supply of
much more elagt thanthe supply ocrude oil and natural gas. As illustrated in the Table, lower supply elastig
result inlower emission reductions because a larger proportion of the domestiefdessitice increase from the
subsidy removal is offset by a fali the corresponding international prices the extreme case of completel
inelastic fossifuel supplies, the environmental benefit of the subsidy removal becomes negligible whil
economic gains at the world level are larger.

1. Alternatively, ifemissions are not capped in countries where there is no subsidy reform, because carbon leakages offset a large pr
of the emission reductions achieved by the subsidy removal.




4. Suggestons for Implementation

4.1. A Roadmap for policy makers

90. This chapter provides a roadmap to guide policy makers in implementing fossitel
subsidies reforms, based on lessons drawn from case studies in developed and developing
countries. Particular attentios devoted to how to identify those subsidies that should be phased
out, to address implementation challenges (including overcoming policy obstacles and affordability
constraints), and to facilitate the reform process through the use of targeted assafaengeets

and industrial restructuring packagdsie challenges in reforming both consumer and producer
subsidies are addressed

91. A necessary first step in implementinghe reform of fossil-fuel subsidies is identifying

those subsidies that should be @sed out because they are inefficient and lead to wasteful
consumption. ldentifying which specific fossit u e | subsidies are fineffi
wasteful consumptiono from among the wuniverse
individual counries requires understanding the circumstances of each country, and analysis of the
impact of thesubsidy on consumption

92. A simple decision tree or checklist could be developed and used by individual
countries to rationalize and phaseout selected subsidis over the medium termAs suggested

by the World Bank, the following tests can be used to assess whether to retain, redesign or
remove an energy subsidy at each phase of tldecision tree summarized in Figuret.l The

first two phases consider the impadtexisting energy subsidiés orderto help policy makers
identify those inefficient subsidies that lead to wasteful consumption, considering both efficiency
and equity issueg.he final two phases assess the cost effectiveness of the subsidy tocdsetbmp
with alternative ones and more broadly in the context of other policy objectives.

93. The economic concept of efficiency in this context refers to the adequacy of the given
energy subsidypolicy tool to reach the intended objectives for Wwich they were ntroduced
(e.g.to protect the poor).

1 Phase 1 Questionsis the original rationale for the subsidy (e.g. protecting the poor) still
valid? Has the subsidy succeeded in achieving its objectiié{)e answer to either of these
questionsis negative,ubsi di es need to be phased out. | f
subsidies can be further distinguished into the two categories below, after undertaking cost
benefit analysis. If net benefits are positive (e.g. benefits more than outweigh the cost
including local environmental damages), subsidies may not need to be phased out. However,
they need to be subject to the test of phase 2 to ensure that they do not encourage wasteful
consumption. If the net benefits are negative, subsidies should belerad for phase out,
while reaching the intended objective (e.g. protecting the poor) with more cost effective
instruments (Phase 3).

94. Energy subsidies become wasteful when they result in excessive energy consumption

by households and industries comparedavith the situation in the absence of subsidiesThe
increased consumptiatueto the subsidie@hrough the channels discussed in ChaBjenust be
furtheranalyzed to disentangle to what extent it has been used to satisfy basic needs (basic heating
in cold seasons as opposed to superfluous air conditioning). This regovies the analysigdm

pure efficiency to social and equity coiterations. The appropriate threshohdist be defined at

the nationallevel, depending on countries' circumstances lfouseholds the level of subsistence

can represent a useful point of refer@nce

1 Phase 2Questions Have subsidies substantially incredsconsumption by householdad
industries”Subsidieghat have limited impact on energy consumpao® not in urgenteed to
be phased outSubsidies that lead to excessive energy consumption can be further

33



distinguished into the two categories, aftemparing actual consumption relateith basic
needlevels. If the increase ofconsumption is notvastefulin that it satisfies basic needs,
subsidies can be kept, subject to continuous monitoring. linttrease inconsumptiondoes
not relate tdbasicneedsand iswasteful then energy subsidies need to be phased out.

Figure 4.1 Decision tree

Efficiency testof the subsidy tool
A e— through Cost Benefit Analysis If no, phase out
Are energy subsidies efficient in reaching their inten —
objectves? If yes, is their nétenefit positive?
Yes, with limited Yes, but with major impa
impact on consumptic on consumption
Phase 2 Wastetul test of the subsidy tool
Do energy subsidies avoid wasteful consumption If no, phase out
——
l If yes, proceed
Cost effectiveness analysis of alternative policybls If no, phase out
— Are energy subsidies the most cost effectpaicy tools
to achieve the intended objectives? —
l If yes, proceed
Cost effectiveness of public funds If no, phase out
Are the underlying objectives of energy subsidies a pri
with respect to other policy objectives? —
If yes keepthe selected subsidies in an exception list
and keep monitoring over time to ensure thdulfillment
of all tests above
Source:Background Papgi Phasi ng out energy subsidies: adecisi ol

prepared by thgVorld Bank(forthcoming, 2010)

95. Further redesign or fine tuning of energy subsidies may beeededto ensure that they

are costeffective. In addition, such an assessment must take into account all the possible
alternative uses of public fundsThe G2 0 r ef er ence t o sugdeststhaesonm Ar at i
subsidies could be retained, provided that their design can be enhanced to better reach their
intended policy objectives. The subsidydesign may include, for example, better targeting or the
introduction of alternative or complementaolicies. Regardless of such enhancements in design,

regular monitoring and evaluation of subsidies is strongly recomme8detion 4.3 considsiin

more detaithe case of alternative policy tools to protect the poor, including cash transfers

I Phase 3Questions Can the same objectivé® reached by alternative policy tedh a more
costeffective way?Thefull answer to this question requiresdertaking a social cebenefit
analysis (SCBA), comparing the benefits of the subsidies with the socihllogal
environmental costs. A fylifledged SCBA would requirattacling monetary values to these
impacts and then determining whether benefits exceed costs and by hoyseutitinl.5). In
the absence of a monetary valuation of impacts-effsttivenss analysis, which identifies
the cost of bringing about a given impact, using alternative policy instruments to subsidies, can
be recommendeds suggested in Figudel

1 Phase 4Questions For those fossil fuel subsidies that remain, it is timecessary for
policymakers to consider the subsidies in the context of broader policy objedthadsis,
whether the opportunity cost of energy subsidies is too high, particularly in the presence of
alternative policy prioritiesCanthe same amount of aney be reallocated to other more
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socially desirable activiti€d The analysis would require compay at the margin the welfare

impact ofa unity reduction of energgubsidy comparewith an increasen expenditureon

health, education or infrastructur€. o r exampl e, i f t hedugtol i cy n
international agreemestis to reduce GHG emission, then the global impact of each of the

energy subsidies on the environment should be carefully quantified, where possible in
monetary valueAlternativdy, the welfare benefit of subsidies could be compawgti the

marginal cost of public funds.

96. It is also importantto notethateven in the case of relativel)
are not in urgent need to be phased out scrutiny, periodic review @mmonitoring is neededto
ensure that thegontinue tgpass all the tests described above.

97. In the context of work on the phasing out of environmentally harmful subsidieghe

OECD has developed a checklist where the focus is on identifying subsides whosmoval

would benefit the environment (OECD 2003and 2005).This has been applied to the analysis of

a range of subsidies in several European countries, including Poland, Hungary, Germany and the
Czech Republic, as well as in a major recent European Cxsiamsponsored project (see, for
example, Meyer and Meyg2009 IEEP, 2007).

98. Having identified which particular subsidies need to be reformed, governments need

to address the obstacles to reform and identify mechanisms for overcoming resistance to
changng the subsidy.They have an array of techniques for doing this for both consumer and
producer subsidies, each of which has advantages and disadvantages that need to be balanced in
making a choice as to how to proceed.

4.2. The Political Economy ofPhasing outlnefficient Energy Subsidies

99. Even if the removal of existing subsidies leads to overall welfare gains and thcaan

be recommended from an economic point of view, practical design and implementation of
subsidy reforms have to take into account the challemg of political economy and social
considerations These include recognizing and responding (fb opposition to reforms by
negatiely affected stakeholder§i) a potentially low level of public trust in the reform agenda
(iii) lack of information aboti the benefits of subsidy reform ang concerned partiegnd
(iv) constraintgelating toinstitutional and administrative capacity

100. A key challenge is that the benefits of subsidy removal are diffuse, whereas the
potential losses from reform tend to beconcentrated in powerful groups likely to oppose
subsidy reform (Victor, 2009).Depending on the political influence exerted by these groups, this
can impose significant constraints on decision makers. Affected groups need to be identified,
informed in aimely fashion, and appropriately compensated if necessary to prevent economic and
social hardship.

101. Similarly, groups benefitting from subsidy reforms must be identified and informed

to gain political support and momentum for the reform agenda (Box.1). This is particularly
important if beneficiaries of subsidy reforms face difficulties in coordinated action because they
are relatively dispersed, have limited access to the political decis@ing process, or are
unaware of the effects of energy subsidied the potential benefits from subsidy reforms.



Box 4.1: Communication and Compensation Strategies for Subsidy Reform
1 Communication campaigns can act to build public support in several ways:

0 Public acceptance is more likely if the rationalexplained in advance.

o Early publicity may prevent some groups from hiding their-se#frest by making wild
claims. Coalitions of public support may be needed to offset opposition from interest g
who benefit from the subsidies that are due to bdisitmul.

1 However, communication alone is unlikely to be sufficient, especially for the poor, for w
compensation packages can serve to protect them from hardship, and to overcome wider per
of inequity. Amongst richer households, compensationbzsh buy support and deflect accusatio
that reforms are unjust. For producers, the prospect of support forffedssiubsidy reform may be
improved with the design of welhrgeted compensation and restructuring measures.

o Each compensation and commeation package needs to be tailored to the specific polit
and economic circumstances. It is particularly important that they key stakeholder
identified, and their concerns and needs addressed.

0 Relevant stakeholders and special interest groups intyde the poor (particularly the
unemployed or unemployable), labor representatives, who fear cuts in real wages &
intensive industries, or professions such as taxi or truck drivers, which rely on chea
products.

o Stakeholders will vary froncountry to country and it may prove impossible to compens
everyone of losses. The poor always represent a key constituency, both on
considerations and because price rises could give rise to desperation and unrest.

o0 Compensation packages can afsoused to provide tirémited industry restructuring or
transition assistance faectors particularly affecteby subsidy reforms. For example, th
compensation package in Jordan also provided special provisions for public ¢
employees and small bnsss owners.

Source:IEG/World Bank (2009)Baconet al. (2010, forthcoming)

102. Increasing the availability and transparency of energy subsidies data is essential in
overcoming some of the challenges related to refornkirst, improved data othe scope and

nature of fossifuel subsidies can be useful in dispelling myths amdinformation about the
magnitude and incidence of fossil fuel subsidlgkewise, it can encourage informed discussion

and debate among those with an interest in maintaining the subsidies and those interested in their
reform. Ensuring transparency ofbsidy data can also encourage a concise and consistent
presentation of subsidy information and facts. Finally, and perhaps most importantly, subsidy data
collection and transparency can promote peer review and encourage compliance with any future
subsidy eform processes (Halg008 Laan, 2010). Househaclekpenditure surveys and industry
performance reviews can be powerful tools to provide information on those benefiting from the
existing subsidy and the impacts on the various groups from subsidy remowéling an
important reference for assessing the adequacy of compensation measures that are planned.

103. An important condition for successful subsidy reform is the credibility of the
government 86s commit ment t o ¢ o0 mp-prinesrereases,and] ner ab |
more generally, to use the freed public funds in a beneficial wagovernments need to ensure

public trust in the reform agenda through broad communication, and appropriate timing of subsidy
removal and implementatiorf ctompensatory or miiating policies. For example, the reform of

coal subsidies in Germany, Poland and the UK was accompanied by extensive communication
campaigns as well as significant compensation for displaced workers and support for regional
economic development.

104. Subsidy reform appears to be possible in situations where the fiscal costs to the
government are so serious that the government has no choice but to athis gives the
political willpower to make reforms succedd. many cases, a major driver of energybsidy
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reforms was the escalating costs of oil that made the fiscal cost of subsidies unsustainable. This
was the case for European countries thiwbduced high fuel taxes after the 1974 and 19380
oil-price tises.In the recent case of Jordan, reforms weieedrby the fact that Iraqgi oil, on which

it depended, became too expensive

105. The timing of reforms is also crucial to gaining support for changePhasing out
subsidies is a process that often, but not always, takes place over a long period of time, and
depends on individual countries and their specific circumstances. Any transition path needs to be
carefully planned and laid out to avoid social unrest. The rate at which OECD countries succeeded
in phasing out coal subsidies varied considerably, for exahmpilee case of the UK, Belgium and

the Netherlands, the closing down of mining was carried out quickly, accompanied by social
assistance and job training for unemployed coal miners. In other countries, such as Spain and
Germany, the phasing out of subsslihas been relatively slow. Developing countries also present
mixed evidence, with several instances of reversals of refdordan succeeded in phasing out its

fuel subsidies over a fowear period, reducing energy subsidies fronts& GDP in 2004 to
0.8%in 2008

106. Subsidy reforms are more likely to be accepted if accompanied by broader reforms,
including regulatory reforms and increased partnership between the public and private
sector. The process of coal reform in the UK was pdradroader reform process that involved
regulatory reform across the economy. There was also a major focus in the reform process on
ensuring that the private coal and energy companies were able to be financially viable in the future
without government sygort. In the case of developing countrieensumers have been willing to

pay higher prices in exchange for an improvement in the quality of the service, such as occurred in
many countries including Bosnia Herzegovina ardhenia. However, in other casesijtially
implemented tariff increases have beescindedas the cases of Argentina and Moldova illustrate.

In the case of Argentingariffs were frozen after the financial crises in 2002 and 2008, well
beyond the emergency period of the crises.

107. In poor countries, another factor that may facilitate political support for reform of
subsidies is the communitybés desire to see thei
of food and raw materials Many energyexporting countries have used thédmestic resources

to promote energintensive industries (e.g. petrochemical, aluminium), to expand their industry

base, diversify the economy, and provide employment. Such a desire to diversify the economy
beyond supplying raw material has played an irgya role in the provision of fosdiliel

subsidies not only in Eastern European countries, but also in China and India (Anderson 1995).
Where fossitfuel subsidies are seen as an integral part of an economic development strategy, other
measures to enhamgrowth and alleviate poverty may need to be implemented.

108. Past international assistance has been made contingent upon structural reforms,
including a reduction in subsidy bills. Subsequent energy price increases, in the early and mid
1980s, were typicallyannounced with short notice, and with limited attempts to explain the
rationale behind the changes. Social unrest was a common response: violence and protests
followed price rises in Egypt (1977), Morocco (1981, 1984), Tunisia (1984), and Jordan (1989,
1996). In many cases (Tunisia 1983, Morocco 1981, Egypt 1977), price increases had to be
reduced or rescinded. These experiences continue to inform policy making today: governments
now take far more care to communicate the detail and reasoning behind yedothi® target
compensation to key constituencies (see Box 4.1).

4.3. Policy Tools to Address Distributional Issues

109. There is a range of policy tools available to governments to addressethistributional

issues associated with fosBiel subsidy reform, incding the issues associated with both
producer and consumer subsidies. This section reviews the relevant experiences and key features
of the tools
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Assistance for economic restructuring and industry transition

110. Fossiltfuel subsidies provided to producers (#her to industry or to electricity
generation) generally become embedded in the operations of the compani@sining political

support to reform such subsidies therefore requires careful design of the reform process to ensure
that firms are able to adapb tthe new economic circumstances. In addition to providing
transparentind timely information about the expected impacts of the reform, governments may
also wish to provide temporary and targeted assistance for affected firms to, for example,
restructure their operations, exit the industry, or adopt alternative technolog&istaAce to
affected workers may be part of such packages and could include initiatiwesrkar retraining

or relocation, or the provision of incentives to diversify the regional economic base

111. Recent reforms to coal subsidies in a number of Europeanountries provide
examples of how governments have addressed these distributional concerns in the past few
decadeqsee Annex3 prepared by OECD, OPEC and World Barks mentioned in section 4.2,
reforms of coal subsidies in Germany and Poland were a@oetbby social assistance related

the closure of mines and, in the case of Poland, generous severance packages for affected workers.
Reforms to the UK coal mining industry were initially imposed with little adjustment assistance,
leading toproblemssuch ashigh unemployment and poor healthtliee affected regions. However,

in 2000, the UK government began providing some financial support to assist the remaining parts
of the coal industry adjust their operations to be able to enter into commercidlticea
investment projects that maintain access to coal reserves, provide employment opportunities in
disadvantaged areas, and create an enabling environment for the development of alternative
economic opportunities in cealining areas

112. In general, it is necessary that any assistance for economic restructuring or industry
adjustment in response to subsidy reform be weliargeted, transparent and timebound. A
package approach is required to ensure that the distributional impacts on all affected p#nties (bo
companies and individual workers and communities) are addressed. This is an important
component of the process of gaining support for subsidy reform

Policy Tools to Protect the Poor

113. There is a wide range of policy tools to protect the pooiThese typesf programs are
known collecively as safety nets, or sociassistance transfers. Direct transfers include cash
benefits or neacash transfers such as vouchers or smart cards. Indirect transfers include fee
waivers to help households maintain accessstential services such as health, education, heating
or transportation, or lifeline tariffs for electricity or natural gas.

114. Cash transfers have several advantage$hey distort markets and incentives less than
other programs, and they can be targeted at poor households or other groups. Inwithtrast
universal subsidies, their cost to the government budget is much lower (some of the better known
and effective progms spend around 0@ of GDP) and is known with certainty. Their
administrative cost, although higher than those of universal subsidies, is lower than the
administrative cost of most other programs. Nemsh transfers share most of the advantages of
cashtransfers, but their administrative cost is usually higleucher schemé$are more difficult

to administer because they require timely compensation of the fuel retailer or service provider
willing to sell the product or service at a discounted price.

18 Voucher schemes (i.e., discounted coupons) entitle the designated households to receive a limited

supply at a subsidized pricas a variant of this approach, households are issued cards certifying that they
are below the poverty line, qualifying them to purchase certain quantities of goods commonly used by the
poor at subsidized prices, including a cooking or lighting fuel.
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Fig. 4.2 Targeting Accuracy of Specific PovertyFocused
Assistance Benefits
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115. When properly implemented, targeted cash or neacash programs succeed in
transferring most of their funds to the poor. Out of twentyfour countries surveyed in the period
20052008, sixteen were transferring more than 50 percent of the funds to thet Régrecent of

the population (Fig 4.2). However, the design and implementation of targeted transfers can be
challenging. Their effectiveness and efficiency depend on the targeting method and administrative
capacity, including capacity to reach the inted beneficiaries and distribute the benefits reliably.

If capacity or institutional infrastructure is not present, the programs may be exposed to significant
errors, such as excluding a significant share of the poor, or including a large shanmoofpoor.

116. When more complex and betteitargeted mechanisms are unavailable due to
institutional constraints, some governments have used energy subsidies as a simple tool to
redistribute wealth. Well-targeted redistribution and poverigduction policies requé adequate
institutional and administrative capacities that may not be available. Governments willing to
reform subsidy programs but lacking these capacities need to be supported in their efforts to build
institutional capacity necessary for implementimgl maintaining social safety nets and alternative
instruments for poverty reduction.

Targeting Subsidies to the Poor

117. Fossituel and electricity subsidies, in some contexts, have helped to eradicate
extreme poverty in developing countries and in that regrd they may have been a relatively
successful toolHowever, in many instances, there is scope to ensure that the subsidies are better
targeted, reach the truly nqoor inhabitants o& country, and are the most appropriate tool for
achieving the povertyeduction objectives (especially as the economy of a country evolves over
time) .

118. Better targeting can usually be achieved with any subsidy programRationing can

limit the total cost of a subsidy program, but it establishes dievgrice system, witkhe risk that
supplies earmarked for sale at lower prices are diverted to a more profitable open market or that a
secondary (speculative) market develolise selection of eligible households requires a targeting
mechanism similar to that used for direash transfers. When well implemented, smart cards have
proven to be an effective means of transferring targeteddéetog ESMAP/World Bank, 2008)

119. Lifeline tariffs & special low rates for small user$®d can be a coseffective way of
making services affordable to poor households (Komives al., 2007).The premise of lifeline

tariffs is that household energy use is highly correlated with income and thus a degree of self
targeting is possible. Richer hobséds use electricity rather than other fuels for lighting, and may
use a significant amount of electricity for air conditioning. The effectiveness and incidence of
lifeline tariffs are, however, dependent on the targeted population being connecteel¢attitgty

orgasdi stri bution network and on the wutility bei
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Because there is often an installation fee for a meter, poorer households are less likely to have
meters than nepoor households, and thus to é&ecluded (World Bank, 2008). Where high-up

front connection charges prevent poor people from gaining aaedsctricity, governments can
finance part of the connection charge or oblige utilities to spread the cost out over time.

120. Independent of the chace of policy tool, targeting of benefits is crucialLeakages to

the nonpoor can never be totally eliminated, but targeting minimgeshleakages and ensures

that the poor are compensated for a reasonable portion of their losses. Even if an edgiatdrans

all households would be in most cases less regressive than universal subsidies, targeted transfers
are usually the best support mechanism. A number of different targeting methods are available for
directing resources to a particular group (Box 4r2practice, however, most programs do not use

a single method, but a combination of methods.

Box 4.2 Targeting Options to Address Individual Distributional Concerns

1. Individual or Household assessment

OoMeanstestingiel i gi bility is based on collectio
or both. Ideally, the information is verified against independent data sources (adminis
databases, official proofs of incomes, etc.) or through visits by socideveoto verify the
visible standards of living of the household.

0 Proxy-means testing - eligibility is assessed through a score based on-teasyserve
household characteristics. The indicators used to calculate the score and their weight a
on stdistical analysis of survey data. The information provided by the applicant is us
partially verified either by a program official through a home visit or by having the appl|
bring written verification of the information.

o Community based targeting- eligibility is determined by a group of community members
|l eaders, deemed to have good knowledge o

2. Categorical targeting
0 Geographic targetingi eligibility is determined by location people who live in the designate
area are eligible and those who live elsewhere are not.
o Demographic targetingi eligibility is determined based on demographic characteristics su
age.
0 Sector targeting- bendiciaries might include transport operators, farmers, and fishermen

3. Selftargeting i the selection mechanism is designed in such a way thaufake expected to be
much higher among the poor than the spmor or the level of benefits is expected to lighar
among the poor. One of the common applications oftasgieting is the subsidization of stap
foods that are more heavily consumed by the poor than bypoon Quantitybased targeting in the
case of electricity or gas tariffs can be considefsd @an application of this approach.

Sourcei Coadyet al, 2004; Grostet al, 2008; ESMAP, 2009

121. It should be recognized that each of these targeting options has codter example,
meanstesting requires information on the incomes and assets of the target population, which can
be difficult in developing countries where the poor live in rural areas and accurate information is
not available. While selelection may appedo be a relatively costless way of identifying the
poor, the presence of a large informal economy in many developing countries can discourage
individuals from registering with the government.

122. In addition to the ability to identify beneficiaries, the government also requires the
institutional facilities to monitor and enforce the conditions associated with the program.

This will be a particular challenge for those developing countries where corruption is widespread.
There must be a lowost mechanism fotransferring the payments to households, or the
administrative costs could outweigh the benefits of targeting compensation.

123. Targeting schemes also carry less obvious costs that arise from incentive effects or

behavioral responsesincentive problems arisghen a scheme encourages potential recipients of

public spending to change their behavior to become eligible. For example, people may change their
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residence to qualify for a scheme that is geographically targeted. Schemes based on income can
also encouraga fApoverty trapo, where there is no inc
difficulty in Mexico, for example, where numerous studies have found that families leaving the
Oportunidades programme after transitioning above the extreme poverty thiesbwloften been

unable to escape poverty altogether due to the absence of an overall social protection system.

124. One innovative targeted subsidy approaches to support outptiiased aid (OBA) has

been spearheaded by the Global Partnership on OutptBased Aid(GPOBA). This type of aid

is conditional on the services first being provided to the poor. Unlike traditional forms of subsidy
OBA subsidies are explicit in that they identify those who are receiving the benefits and for which
specific reasons they are eddng it. Whereas traditional subsidy schemes are based on inputs, the
OBA approaches are based on outputs against which the subsidies are disbursed making them
more efficient in terms of results but also for identifying beneficiaries that need theissibbisel

most.

125. OBAG6s approaches gener a-ff sybsidypér dousetold fof or m o
part of the amount that is required to establish an initial connection and access to the
electricity grid, natural gas heating, etc. GPOBA and the World Bank fued a scheme in
Armenia providing grants to poor households for individual heating solutions based on gas heaters
and in some cases boilers. Affordable and efficient heating is crucial for Armenia since winters
there are harsh and lewwcome families alloda up to half of their total expenditures to heating
during winter. The funds were disbursed only after the predetermined outputs were met, which
provided an incentive for the utility providers to complete the installation in a timely and effective
manner.A similar approachwas used in Colombia, where 860new natural gas connections

were made to poor household¢atural gas heating provides a cleaner, safer, and less expensive
alternative to biomass for cooking and other uses. Connection fees werighhbst Hees for
households so a omdf subsidy per household was sufficient to affect the quality and the welfare

of each family. The beneficiaries were identified using an existing stratification rating system.

126. Other schemes may take the form of a trantonal tariff subsidy, which is phased out

as user contribution increases over timeA recent approach that utilized this mechanism is the
rural electrification project in Ethiopia. Ethiopia is a country with one of the lowest electrification
ratesinSulsaharan Afri ca, where only an estimated I
villages have access to electricity and far fewer with metered connedfiosscustomers are not
able to afford the connection to the rest grid, which ranges from $%0 to US 100, equivalent

to 18 of annual household income. Kerosene is the fuel used Wyddouseholds, despite it
costing on average about%0nore than some consumers would pay for electricity to perform the
same service. The main barrier is thei@hitonnection. Working with the Ethiopian statened
utility company, GPOBA designed and funded the performéased subsidy according to which
households would only pay about%20of the connection fee after they acquired compact
fluorescent lamps andetered connections, reducing the household bill 8%.55
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4.4. Lessons Learned

127. The experiences of governments that have managed to successfully reduce fdasil

and electricity subsidies highlight some common features that point to strategies for other
govemments to consider. This final section summarizes the key insights gained from the
discussion in this chaptand the more detailed description of case studies in ABmepared by
the OECD, OPEC and World Bafgee also UNEP, 2008 and ADB, 2009)

128. Increasing the availability and transparency of energy subsidies data is essential in
overcoming some of the challenges related to refornfirst, improved data on the scope and
nature of fossil fuel subsidies can be useful in dispelling myths and misatformabout fossil

fuel subsidies and can encourage informed discussion and debate among both those with an
interest in maintaining the subsidies and those interested in their reform. In addition, subsidy data
collection and transparency can promote pegiew and encourage compliance with any future
subsidy reform processes (Hale, 2008).

129. Providing financial support for economic restructuring or poverty alleviation can be

essential to smoothing the path for reform of fossiluel subsidies.However, such fport

should be weltargeted, temporary, and transparent. It should not be automatically provided, but
an assessment should be made of the extent to which the economy and society can absorb the
impacts of the reform, especially if the reforms are phaseder a long periodReforms to fossil

fuel subsidies should also be considered in a package context, particularly if there are broader
structural reforms underway or contemplated, and if there are opportunities to provide assistance
for regional economidliversification. Preannouncing a strategy and timeframe for phasing
subsidy reform can help households and businesses to adjust to these reforms.

130. An important condition for successful subsidy reform is the credibility of the
government 6 s compansate valeerable groops for energy price increases, and,
more generally, to use the freed public funds in a beneficial wagovernments need to ensure
public trust in the reform agenda through broad communication, and appropriate timing of subsidy
removal and implementation of compensatory social policies. Groups that are severely affected by
subsidy reformsd including but not restricted to the poér need to be compensated. The
compensation should be substantial enough to mitigate the adversesintpgtctmay occur,
especially in the initial post reform period. A fintned communication strategy is needed to
explain the reform rationale and the associated compensatory measures that will be taken, before
they are introduced, so as to establish fiushe reform program and to convince potential losers
from reforms that the costs to them will not be as onerous as feared.

131. Itis important to consider alternative policy tools to protect the poor, including cash

and non-cash transfers, and lifeline rates, which generally perform better than universal
subsidies. Cash transfers have many advantages over universal subsidies and other types of
transfers, but may not be available or may be difficult to implement. Setting up the systems to
implement a new pragm is indeed challenging but possible, as proved by the Indonesian case, but
may require significant resources and a clear time frame. Compared with universal subsidies,
targeted cash transfers tend to have lower leakage (inclusion errors) but somegihees h
exclusion errors if the programs are not well designed and implemented. The choice of program
design features and institutional arrangements should be consistent with the administrative context
and capacity in particular countries. Targeting of dlibsi could also be improved by using
available targeting instruments that can be supported with the use of administrative technological
innovations, the use of social tariffs for gas and electricity, or income sumpddw-income
households to help thepaytheir energy costs.

132. Since it may take time to put in place effective social safety nets, governments may
want to consider the following options for assisting the transition of the poorer sections of the
community, depending on the specific circumstares and challenges:
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1 Temporarily maintain universal subsidies on those fuels that are better targeted to
the poor and are more important in their budgets.Gasoline, diesel and LPG have
generally proved to be poorly targeté&grosene subsidies can also bétdretargeted, if
risks of adulteration with diesel for transport can be avoided or minimized

9 Introduce short term measures to alleviate the impact of tariff increases on the poor.

0 Where poor households are connected to the grid and metering is in place,
volume-differentiated tariffs are recommended Volumedifferentiated tariffs
charge a lower price per unit for households whose total consumption is below a
certain threshold anithus confine the subsidy to levolume users.

0 Where poor households are notconnected to the grid, connectiorcharge
subsidies can be usedVithin this context, technical assistance and grants, including
OBA, can be deployed in the form of a enfé subsidy per household for part of the
amount that is required to establish ani@hitonnection and access to the electricity
grid, natural gas heating, etc.

0 Where affordability is a major challenge, a transitional tariff subsidy may be
used, which is then phased out as the user contribution increases over timis
is a performancéased subsidy under which households would only pay a percentage
of the connection fee until after they acquired compact fluorescent lamps and metered
connections, making the household bill more affordable in the-skont

1 Rationalize the fuel mix for dectricity and transport, and encourage new
consumption patternsby switching from traditional fuel to modern energy sources and
discouraging private transport in favor of public transperg.(through subsiding
urbanmass transport)

9 Prioritize broader structural expenditures that can benefit the poor,including road
and ruralelectrification schemes, but also social expenditure (health, education)
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Annex 1: Case study on Global Biofuels (prepared by OPEC)

The strong economic growth cycle from 202008 led to a significant expansion in the global
demand for petroleum products. It was also a period that saw an upward movement in the oil price,
culminating in the market highs of m&D08. The two trends led tsome investors looking to
develop and grow the market for petroleum substitutes, with many viewing biofuels as the product
with the greatest potential substitute for oil in the transportation sector. In some countries, biofuels
were also seen as a mednsreduce oil imports. In addition, the past decade also witnessed
growing climate change concerns, with biofuels initially viewed as one of the key options for
reducing greenhouse gas emissions. This combination of energy and environmental policies
provided significant impetus to the biofuels industry.

In the period 2002008, total world production of the two main liquid biofuél®thanol and
biodieseli expanded at an average growth rate of 20 per cent per annum to reach a volume of
almost 1.4 mb/d irR008. World ethanol production almost quadrupled over this timeframe, and
biodiesel increased from virtually zero to about 230,000 b/d.

Figure 17 Global biofuels production, 200Q@008
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It has been evident, however, tipalicy support has been required to ensure their development
and use, as biofuels production costs often exceed the market value of the fuels. At different levels
of jurisdictioni national, regional and localbiofuels subsidies were legislated in vasdorms:

1 Exemptions or reductions in fuekcise taxes;

1 Tax credits to producers or blenders;
 Grants and soft loans for infrastructure;

1 Payments to feedstock (crops) growers; and
1 Import tariffs to protect domestic production.

The notable exceptios Brazil, which is today seen as the leastt, most efficient ethanol
producer. In Brazil, government support is no longer provided to ethanol.
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According to the Global Subsidies Initiative (G4ff, the United States (US) provided the most
support in theDECD region, followed by the European Union (EU). Total support in the US and
the EU in 2006 was US$7.7 billion and $3.7 billion respectively. Although government support is
provided at all stages of production and consumption, the majority of subsiliesked to

production and consumption levels, so support is expected to rise in proportion to growth in the
biofuels sector. The annual sum of biofuels subsidies is estimated to have risen in 2008 to around
$13 billion in the US, and to about $7 billionthe EU. If policies remain unchanged, total US
biofuels subsidy is projected to reach almost $16 billion by 2014. Total US spending froim 2006

2014 is estimated to be in the range of $10® billion*

It should also be noted that some governmentkzimg@that such high levels of subsidies
constitute a large burden on the public treasury, have resorted to mandating specific levels of
biofuels use (see Table 1). This shifts the burden directly to consumers.

Table 17 Biofuels mandates in selectedountries

Country Mandate Time frame
Argentina E5 and B5 by 2010
Bolivia B2.5 by 2007

B20 by 2015
Brazil E22 to E25 on going

B3 by 2008

B5 by 2013
Canada E5 by 2010

B2 by 2012
China E10 on going
Colombia E10 and B10 on going
Germany E5.25 and B5.25 in 2009

E6.25 and B6.26 2010 through 2014
India E5 by 2008

E20 by 2018
us 36 billion gallons by 2022

Adapted from O6Renewabl es2 0EMN% rypyd adl eo,béa | Status
Renewable Energy Policy Network for the 21st Century, 2009

In the EU, some Member States have adopted mandatory blending requirements. In most of these
cases, the blending ratios are set to increase progressively over time so as to attain, or exceed, the

19Bjofueld At What Cost? Government support for ethanol and Uitthesstai@&®@07 Upda{©ctober 2007),
http://www.globalsubsidies.org/files/assets/BrochuréJS_Update.pdf

20 Biofue At What Cost? Government support for etharsal amdhigiglieopean Union (October 2007),

http://www.globalsubsidies.org/files/assets/Subsidies_to_biofuels_in_the_EU_final.pdf

21 OPECcalculations, based on data from References (1) and (4)
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target set by the European Commission (Directive EC 20Q3#86)75 per cent for biofuels in the
transportation fuel market by 2010. These mandatory blending requirements provide significant
support to the biofuels industry. Furthermore, the EU adopted an objective of reaching a minimum

10 per cent biofuels sharen t he EU6s overall transport petrol

In the US, the Energy Independence and Security Act (EISA) of 2007 mandated the minimum
supply of 36 billion gallons (2.3 mb/d) of renewable and alternative fuels by 2022, 15 billion
gdlons of which is expected to come from corn ethanol. Most of the remaining 21 billion gallons
would come from cellulosic ethanol. Domestic politics in large consuming countries play a major
role in pushing for expanded biofuels use. Often, three drarersited when publisector support

for biofuels is called for. These are: supply security, climate change and local development.
However, what needs to be recognized is that these potential benefits are very much epuntry
regionspecific.

In individual countries, firsgeneration biofuels based on domestic feedstock can only marginally
enhance energy security. For example, dmsed ethanol is estimated to have a maximum
production potential of close to 1 mb/d in the US, roughly equivalent to 1€epepf the current
motor gasoline consumption. Increasing eethanol production to this amount, however, will
require using roughly half the total US cropland currently planted with corn.

The environmental benefits of biofuels depend greatly on wtierg are produced and what
feedstock is used. In Brazil, where conditions are favourable for growing the feedstock (sugarcane)
and where production processes have had the opportunity to mature over a longer period of time
than in any other country, ethammoduction is estimated to reduce greenhouse gas emissions by
80i 90 per cent, compared with gasoline. Ethanol produced from wheat in Europe could either
increase emissions by 25 per cent, or decrease them by 65 per cent, depending on whether lignite
or wheat straw is used as a heat source in the production prdElsesvhere, in the US, corn
ethanol production is, at best, in the range df3D0per cerft. According to the GS] in the US,

the minimum possible subsidy cost per tonne of €quivalent avoidd is estimated at $295 for

corn ethanol, $239 for biodiesel and $109 for a hypothetical cellulosic ethanol case.

The most crucial subject in the debate over the sustainability of biofuels is the impact on the food
supply of the largecale use and trad# biomass for energy purposes. The ambitious biofuels
targets initially contributed to extremely optimistic assessments for biofuels profitability. This in
turn led to more crops being used as feedstock in biofuels production. Many believe that the
exparsion of biofuels did contribute to competition with food supplies and to high food prices,
which were on an upward spiral by 2007. Others believe, however, some of the rapid rise in food
prices could also be partly explained by rising energy costs, esgdkatilizer costs, underlain by
expanding world incomes and increasing food derdand.
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