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1.

INTRODUCTION
Environmental protection is one of Europe's key values. The EU has set clear policy

objectives in the areas of energy and climate change and has committed to achieve ambitious
targets with respect to energy savings, reductions of greenhouse gas emissions (GHG) and
deployment of renewable energy sources by 2020. However, aggregated projections of EU-27
for 2020 show that, even if the additional measures currently planned by Member States are
adopted and fully implemented, greenhouse gas emissions will increase between 2010 and
2020, reaching a level approximately 2 % higher than in 2005, and only 6 % below their 1990
level. This is a significantly higher level than the unilateral commitment of a 20 % reduction,
compared to 1990 levels, decided by the European Council in December 2008 (see EEA,
2007). Without public intervention and the strong commitment of all actors, these ambitious
objectives cannot be reached.
The EU has increasingly favoured economic or market-based instruments (“MBI”) –
such as indirect taxation, targeted subsidies or tradable emission rights – for such policy
purposes. The more intensive use of MBI has also been advocated in the EU 6th Environment
Action Programme (6th EAP) and the renewed Sustainable Development Strategy as well as
the renewed Lisbon Strategy for Growth and Jobs. The Green Paper on market-based
instruments (European Commission, 2007) explored further the options for a more intensive
use of market-based instruments in different areas of environmental policy at both
Community and national levels.
This paper provides an overview of key issues on the role of fiscal instruments in
energy and environmental policies. It describes fiscal instruments as cost-effective means to
promote environmental goals and highlights in which cases taxes and other types of fiscal
instruments can usefully complement each other to achieve environmental targets. Fiscal
instruments are here understood in a broad sense. They comprehend all economic instruments
of fiscal nature – that is via the use of the fiscal system – as well as direct subsidies that
1

provide incentives to shift from environmental harmful activities towards cleaner and more
sustainable alternatives. In economic terms, the goal is to internalise externalities (see box 1).
Fiscal instruments can be divided into two main categories: tax instruments and subsidies.
Taxes and charges levied on goods directly or indirectly linked to polluting activities.
They can be defined as "all compulsory, unrequited payments whether the revenue accrues
directly to the Governments budget or is destined for particular purposes" (European
Commission, 1997). Taxes and charges are often labelled pricing instruments, as they impose
a price on the environmentally harmful aspects of production or consumption and thus aim at
influencing consumer behaviour by increasing prices. The term market-based instruments
refers to all the instruments that act through the market mechanism. They include taxes,
charges and tradable permits (emissions trading schemes).
Subsidies accorded directly or through the tax system to encourage producers and
consumers to choose the inputs and goods that have favourable properties from the
environmental perspective. In contrast with taxes, they provide incentives by decreasing the
price or purchasing costs of a product. Since these subsidies are meant to provide incentives
for production and purchase of goods with favourable properties, they are often labelled as
fiscal incentives in political language. This terminology will be used also in this paper for the
sake of brevity. Fiscal instruments of this second category can be further divided into three
different types: (a) Direct subsidies, (b) Incentives given in direct taxation (personal income
or corporate taxation) in the form of tax credits or allowances, (c) Differentiation of the tax
rates in indirect taxation (VAT/ excise duties).
In the remainder of this paper, chapter (2) discusses the role of fiscal instruments in
energy and environmental policy. Chapter (3) discusses how taxes can be complemented with
other fiscal instruments. Chapter (4) focuses on reduced VAT rates and their role as fiscal
instrument. Chapter (5) deals with subsidies and direct tax incentives for promoting EU
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environmental objectives. Chapter (6) compares reduced VAT rates with direct fiscal
incentives. Conclusions follow.

2.

THE ROLE OF FISCAL INSTRUMENTS IN ENERGY AND ENVIRONMENTAL POLICY

2.1.

Advantages of fiscal instruments as policy instruments
Compared with regulatory instruments (standards, quotas, product bans) the main

advantage of taxes and other market-based instruments is efficiency. Pollution taxes induce
each polluter to reduce the pollution up to the point where the marginal cost of pollution
abatement is equal to the tax. In this way the costs of reaching a given environmental target
are minimized (static efficiency). Moreover, polluters have more flexibility to choose the level
and the method of abatement. Imposing taxes and charges generally requires less detailed
information than regulation and thus entail lower administrative costs. Market-based
instruments set a price on each unit of pollution / emissions and thus induce firms to
constantly seek new pollution abatements possibilities and to invest in less-polluting
technologies. This is a powerful incentive for innovation (dynamic efficiency). Taxes and
charges are also effective instruments to change consumers' behaviour to a more sustainable
direction. They provide price signals that change the relative prices of "dirty" and "clean"
consumption goods and induce consumers to choose environmentally-friendly goods. They
are essential instruments for the "getting prices right" policy of the Community Sustainable
Development Strategy1.
The cost-effectiveness of taxes and other price instruments may be reduced, however,
when fiscal interactions, that is the effects of environmental taxation in factor markets (labour,
in particular), are taken into account. These effects are usually ignored in the first-best, partial
equilibrium framework, in which environmental taxes are traditionally analysed (see box 1).
1

Goulder and Parry (2008) present interesting evidence from a few US studies about pollution abatement costs
in case different policy instruments are used. According to the estimates pricing instruments (emission taxes, fuel
taxes, or tradable permit systems) would reach the same level of pollution abatement with considerably lower
costs (in the range of 40-95 %) than regulatory instruments (technology mandates or performance standards).
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In the presence of distorting taxes the introduction of an environmental tax entails a welfare
cost as far as it reduce labour supply by increasing consumer prices and thus reducing real
wages2. According to Parry and Oates (1998) this negative welfare effect, labelled "tax
interaction effect" in economic literature, could be substantial even in the case of only slight
reduction of labour supply. This is because the labour market forms usually a large share of
national economies.
This analysis would be partial, however, if it did not take into account also another
property of tax instruments (and auctioned tradable permits), namely their capacity to raise
revenues and the fact that these can be used to reduce other distorting taxes in the economy,
notably taxes on labour (which is the basic idea of green tax reforms). Can this revenue
recycling then remove the negative welfare effect of environmental taxes? The answer of
economic literature tends to be "no": under plausible assumption the tax interaction effect is
always bigger than the revenue recycling effect, and environmental taxes do not represent a
win-win option, but always entail some economic costs. This is because replacing taxes with a
broad base, such as labour taxes, with more narrowly-based taxes (environment) usually
opens up more substitution possibilities and thus increases the excess burden of taxation3.
This implies that the strong form of "double dividend" associated with environmental tax
reforms does not hold4. The issue is controversial in economic literature, and some authors
argue that in the presence of imperfect labour markets and involuntary unemployment green
tax reforms could, under certain conditions, generate both a higher level of employment and
cleaner environment thus reaping a double dividend5.
The potential of revenue recycling is important, when taxes are compared with other
policy instruments, such as emissions trading with free allocation of permits or regulatory

2

This requires that the uncompensated wage elasticity of labour is positive, which is the case according to the
most estimates found in economic literature.
3
See Parry and Oates (1998).
4
See e.g. Goulder (1995) and Bovenberg and Goulder (2001).
5
For the discussion on the double dividend and employment effects, see Schoeb (2003).
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measures. As far as these instruments have a similar impact on consumer prices as taxes, they
also have a similar tax-interaction effect. However, since they do no raise revenues, the
positive revenue recycling effect is absent, and the total costs (assuming the same size of
welfare benefit) are always higher than in the case of taxes.
Model-based simulations usually indicate that green tax reforms can improve
employment and the quality of the environment at the same time, provided that the tax
revenues are recycled in the form of reductions of the employers' social security
contributions6. The ex-post evidence for the EU countries, which have carried out
environmental tax reforms, also indicates that green tax reforms can have favourable effects
both from an economic and an environmental perspective7.
Green tax reforms could also be seen as part of wider tax reforms that aim at shifting
the tax burden from labour to consumption and/or polluting taxes, while simultaneously
broadening the tax base. Such reforms seem pertinent, in particular, in view of the recent
developments in the Member States. The heavier taxation on labour appears indeed to have
been a disincentive to the creation of additional jobs, especially low skilled jobs8.
The revenues raised through environmental taxation also could be used in other ways
for the benefit of the environment, the economy or both. First, the governments could earmark
part of tax revenues for specific environmental purposes, such as financing eco-efficiency or
eco-innovation investments. Secondly, tax revenues could also be used to compensate the
households

and

businesses,

who

suffer

disproportionately

from

higher

taxation.
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This was the case, for instance, in Kouvaritakis et al. (2005), in which a general equilibrium model (GEM-E3)
was used for policy simulations and in Cambridge Econometrics (2008), which was based on a
macroeconometric model of Keynesian inspiration (E3ME).
7
The COMETR project, which investigated the effects of green tax reforms in Denmark, Germany, Finland, the
Netherlands, Sweden and United Kingdom, found that all the countries had both a higher level of economic
activity and a lower fuel use and greenhouse gas emissions than in the hypothetical counterfactual scenario in
which the reform did not take place. Tax reforms were assumed revenue-neutral in all cases and the revenues
from higher energy taxes were used mainly to reduce income taxes or the employers' and employees' social
security contributions. This revenue recycling was the main cause of beneficial economic impacts in the study.
For the results of the COMETR project, see the web-site: http://www2.dmu.dk/cometr/.
8
The positive effects of green tax reforms on employment might however differ across sectors. For example,
the increase in the price of energy may boost the production of energy-efficient products, which could require
hiring more high-skilled than low-skilled workers.
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Compensation could take the form of income tax reductions or tax credits targeted to those
specific groups. Financing the tax credits for energy efficiency, which are discussed in more
details below, would be a way to reduce the regressivity of energy taxation and enhance
energy-efficiency at the same time.
In spite of these advantages, root taxes are not always the best instrument to address
environmental problems. In some cases direct regulation would bring forth the desired
environmental outcome more effectively. This is the case, in particular, when environmental
damages are location-specific and vary with the source of pollution, and therefore more
targeted instruments than general emissions taxes are required. On the other hand, quantitybased instruments, such as emission quotas, are often favoured on the ground they bring forth
more certainty in reaching given environmental targets than price-based instruments, such as
taxes. Combinations of taxes and other policy instruments may also turn out to be more
effective than using taxes alone. The circumstances, in which this would be the case, are
discussed more closely in chapter 3.

Box 1. Internalisation of external costs
When a tax on emissions is set equal to the value marginal social damage caused by
those emissions, it is said to fully internalize external costs. External costs arise, because
environmental quality has the property of a public good, the provision of which is not ensured
by the market mechanism. Taxes can be used to correct for this market failure. Such taxes –
called Pigouvian taxes - ensure that pollution is reduced to the level at which the marginal
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private benefit to the polluter is precisely equal to the marginal social costs (i.e. external
costs) caused by the pollution. It corresponds to the "Polluter Pays Principle", as the polluter
pays in the form of the tax the cost of pollution to the society. A tax that directly tackles the
source of externality, i.e. emissions, is also called root taxation. Note also that in the presence
of certainty, a cap-and-trade scheme on emissions is equivalent to an emission tax with
respect to static and dynamic efficiency. Although the idea of Pigouvian taxes is appealing, it
has also some caveats in both theoretical and practical sense.
Theoretical arguments point out that the optimality of the Pigouvian tax is based on
the partial equilibrium analysis and does not take into account the pre-existing distorting taxes
(i.e. the fact the governments cannot in practice finance public spending through lump-sum
taxes). In the second-best setting, in which distorting taxes are present, the optimal level of a
pollution tax is not equal to the Pigouvian tax, but is generally lower. Bovenberg- Goulder
(1996) show that in this setting the optimal tax is equal to the marginal environmental damage
(MED) divided by the marginal cost of public funds. As the latter is above unity in the
presence of distorting taxes, the optimal tax is below the Pigouvian level (equal to MED)
approximately by 80 – 90 %, in the case the tax revenues are used to reduce marginal income
tax rates (see, also Parry and Oates,1998).
West and Williams (2004) argue, however, that the above analysis is based on the
assumption of the weak separability between leisure and consumption in household utility,
and show that the tax rate on goods, which are complements to leisure, such as gasoline,
should optimally be above the Pigouvian level, because in such the tax (by increasing the
price of the good) would increase the labour supply. They estimate empirically the cross-price
elasticity between gasoline and leisure, and conclude on that basis that the tax on gasoline
should optimally be 35% above the MED.
Other arguments against the Pigouvian tax are of more practical nature. The value of
MED is generally not known and also notoriously difficult to estimate because of the complex
and intertemporal nature of many environmental problems. Baumol and Oates (1988) suggest,
instead, an approach, which let the environmental targets (e.g. in terms of the amount of
emissions reduction) to be determined by the political process (instead of optimising) and set
the tax in such a way to reach the pre-determined target at a minimum cost. Such a tax would
be cost-effective, as it would equate marginal abatement costs across potential options and
actors of abatement, and thus ensure the efficient allocation of abatement effort in the
economy, as well as to provide long-term incentives to pollution reduction through
technological improvements.

2.2.

Distributional and competitiveness effects of environmental taxes
The adverse effects of environmental taxes on the income distribution between the

households and on the international competitiveness of firms are usually considered to be
main obstacles to setting taxes at the environmentally effective level.
(a) Environmentally-related taxes are often levied on goods deemed of basic necessity
(e.g. energy or transport), in particular when the objective to raise revenues is important.
Taxing such goods may put a disproportionate burden on low-income households who spend
7

more on these goods in relative terms (i.e. as a share of household income) than high-income
households. Empirical evidence indicates that taxes on electricity and heating may indeed
have a regressive impact, as low-income households generally spend a larger share of their
total spending on these items than high-income households. Transport taxes, in contrast would
burden relatively more higher-income than lower income groups. As a result of these two
counteracting effects the distributional impact of energy taxation as a whole tends to be
moderately regressive. The distributional impacts of pollution taxes are however generally
found to be neutral9.
The recycling of tax revenues through the reductions of income taxes or social security
contributions would, however, considerably mitigate the regressive impact of energy taxation,
and completely reverse it, if the tax cuts boost employment sufficiently to increase the
disposable income of the households at the low end of the income scale10. Using targeted tax
credits or subsidies in combination with taxes are also an effective approach to compensate
the low-income households for the impact of higher energy taxes. Regulatory instruments,
which would merely impose higher standards on heating equipments, but would not generate
revenues, would not offer the same possibility to compensatory measures.
(b) International competitiveness may be adversely affected, when a country
unilaterally sets taxes on industrial inputs, in particular on energy. This increase of production
costs could put local firms in a competitive disadvantage, with, as possible consequences,
firms relocating to other regions or losing market shares to foreign competitors. The sectors
that are particularly vulnerable in this respect are the ones with high energy-intensity, a large
share of internationally-traded products and a low capacity to pass through cost increases to
market prices. If the production moves permanently away from the region applying the strict
9

See, EEA Report (2006) and Copenhagen Economics (2008).
This was the case in the study carried out by Cambridge Econometrics (2008) for the Impact Assessment of
the Revision of Energy Tax Directive. In the study the revenue recycling is assumed to go through the reductions
of the employers' social security contributions, which have a strong effect on employment and household
disposable income, since the model used in the study (E3ME) allows involuntary unemployment in labour
markets even in the long-run.

10
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environmental policy, the reduction of emissions would be offset by an increase in other
regions and global emissions would be barely affected. In the case of energy and carbon
taxation, the phenomenon is referred to as "carbon leakage". However, existing empirical
evidence does not give so far strong support to any major negative competitiveness effects of
environmental tax reforms or carbon leakage11. This is not surprising as such, since all the
countries that have carried out more ambitious green tax reforms, have also taken measures to
protect their most vulnerable industries from the losses of competitiveness, for instance, by
exempting these sectors partly or totally from these taxes. In addition, revenue recycling,
which reduces indirect labour costs for the employers, helps to mitigate the adverse
competiveness effects of environmental taxation.

3.

COMPLEMENTING TAXES WITH OTHER FISCAL INSTRUMENTS
There are two basic reasons why tax instruments alone may be insufficient to tackle

environmental problems and need to be complemented with other policy instruments.
First, due to information costs and asymmetries emission, taxes, which ensure the
optimal outcome in the first-best world (see box 1), may be difficult to implement in practice.
Emissions are not observed at the market place, and their measurement and monitoring may
be prohibitively costly or technically unfeasible12. It may also be administratively cheaper to
use the existing tax system to address environmental problems, for instance by the
differentiation of the tax rates in indirect taxation, than to introduce entirely new taxes.
Therefore, taxes are often based on the sales of goods that are related to the externality rather
than on the externality itself. As the tax bases of such instruments are imperfect proxies for
the externality, they correct for the externality in an inefficient way compared to first-best

11

This was also suggested by the results of The COMETR project.
Emission taxes are feasible, however, for carbon emissions, since the carbon content of fossil fuels purchased
in the market place can be rather accurately measured, and for certain other emissions, which are continuously
monitored due to regulatory requirements (NOx and SO2 of big power plants).
12

9

instruments13. The inefficiency arises from the fact that the behavioural response to such a
tax is inadequate; it induces consumers to reduce the consumption of the good in question, but
not to cut emissions. For example, an output tax on electricity provides an incentive to reduce
electricity consumption but not to reduce the carbon emissions in electricity generation.
On these grounds some authors suggest the use of multi-part instruments, i.e. the
combinations of indirect taxes with other fiscal instruments (subsidies), which could better
target emissions or other externalities than a single tax instrument. For example, an
instrument that replaces an emission tax on cars would be efficient as such, but may not be
considered feasible because of difficulties in measuring car emissions. Fullerton and West
(2002) show that an equally efficient outcome could be achieved by a combination of gasoline
tax, a flat rate tax on engine size and a flat rate subsidy to pollution control equipment14.
Fullerton and Wolverton (2005) consider a combination of an output tax and a subsidy for
clean alternatives to pollution as a generalisation of a deposit-refund system and examine,
how such two-part instrument should be designed in the second-best setting, in which the
government has a revenue-raising requirement but cannot use lump-sum taxes in order to
achieve the same incentive effects as a direct tax on pollution.
The second justification for using the combination of instruments in environmental
policies is the presence of market imperfections or market failures other than the
environmental externality. Under such condition, a single tax instrument might be inefficient
or its use may involve much higher costs than the combination of two or more instruments,
even if an efficient first-best instrument were available. Complementary instruments can be of
diverse nature, ranging from information campaign, labelling and direct subsidies to
differentiated indirect tax rates in favour of clean products. The market failures may arise for
various reasons.
13

Such taxes are often labelled imperfect externality-correcting taxes in economic literature (see, Christiansen
and Smith, 2008)
14
This result holds in the case of homogeneous consumers. However, in the case of heterogeneous consumers,
the flat rates would not achieve first best but would still be second-best optimal.
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First, consumers do not always have adequate information on the qualities of products
(e.g. energy-saving capacity) and their relationship to environmental problems. In such cases,
information tools, such as labelling schemes, can usefully complement tax instruments.
Subsidy schemes may also serve to raise awareness and provide more information on product
qualities, but are likely to be less cost-effective. Second, credit market constraints may make
it difficult to finance through borrowing the purchases of the products, which are relatively
expensive for ordinary households, such as energy-efficient cars, household appliances or
heating equipment. Direct subsidies, tax credits or allowances could in such a case serve to
alleviate this affordability problem and usefully complement tax instruments.
A third case relates to the principal-agent problem that may weaken the incentives
provided by taxes to invest in energy-efficient building materials and equipment. The problem
arises because the builder or the owner of the house is not necessarily the one that pays the
energy bill (the tenant). In such a situation, a tax credit or other subsidy to the owner may
enhance the sales of more energy-efficient equipments. Fourth, consumers may also be
myopic in the sense that they disregard or undervaluate the distant benefits of future energy
savings and pay more attention to up-front costs15. In such a case, fiscal instruments (which
reduce purchasing costs) are more effective than the tax increases (which affect the energy
bill over the product life time). A lack of information may also be a cause of such
undervaluation, in which case information tools should be used to complement taxation.
There can also be cases for which the absolute size of energy saving per unit purchase
is small, especially compared to search costs. In such cases, consumers might not bother
looking for more energy-efficient products because they perceive this marginal cost as too
high compared to the marginal benefit of energy savings. In such a situation too a tax credit or
other subsidy may enhance the sales of more energy-efficient equipments. Six, multiple
externalities are important, in particular, in the case of R&D activity, which is known to entail
15

Or in other words, the consumers in such cases apply discount rates significantly above the social discount
rates to future benefits (see Goulder and Parry, 2008)
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a significant positive externality in the sense that the social return exceeds private benefit by a
significant amount. Market-based instruments do provide incentives to innovations in clean
technologies, but a single instrument, even the first-best emissions tax, is likely to be
insufficient or very costly to tackle the two externalities at the same time16. The instruments
that could complement first-best instruments in such cases include direct subsidies or fiscal
incentives to R&D, but could also include other kinds of measures targeted to promote clean
technologies. Finally, complementary instruments make economic sense if they can help
moving away the activity from the household sector ("do-it-yourself") and black market to the
official production sector. This is the so-called Productivity Argument described below in this
paper.
It should be kept in mind, however, that the use of complementary instruments, in
particular fiscal instrument, is not without caveats, and should be in each case carefully
designed and evaluated. First, all subsidies - given either directly or through the tax system cost money to governments. They have to be financed either by increasing other taxes or
reducing public expenditure, which will entail welfare costs. Moreover, administrative costs
of subsidy/incentive schemes may also be high compared with increasing existing taxes.
Therefore the benefits achieved through the use of tax incentives (in the form of energy
saving or lower emissions) should always be compared to the costs before implementing such
measures. An example of the assessment of the costs and benefits of fiscal incentives
combined with taxes is presented in chapter (5). Secondly, fiscal incentives may not be
effective, even disregarding the costs. There are number of reasons for this. First, all fiscal
incentives are not necessarily passed through to consumer prices, at least in the short-term17,
in which case they would not have the desired effect on consumer behaviour. Second, the
effectiveness of incentive schemes may be reduced by the rebound effect and free-rider

16

See Goulder and Parry (2008) for an overview of the literature where the argument is presented.
Copenhagen Economics (2007) reports evidence however that VAT changes are almost fully passed through
to final prices in the long-term.

17
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problems. The rebound effect implies that lower prices of appliance would induce the
consumers to purchase more of them, or use them more intensively, which would eventually
lead to higher energy consumption18. The free-rider problem means that subsidies are given to
consumers who would have bought the energy-efficient appliance in any case.

18

Empirical evidence on the rebound effect is rather scarce. UKERC (2007) report provides a comprehensive
overview of the existing evidence and concludes that the direct rebound effect is likely to be less than 30% for
household heating, cooling and personal automotive transport, and closer to 10% for transport. However, if
indirect effects are also taken into account, the economy-wide rebound effect could be larger and thus the energy
saving achieved much lower than expected.
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4.

REDUCED VAT

RATES ON THE SUPPLY OF ENERGY-EFFICIENT GOODS AND

SERVICES

a. Provisions under the VAT Directive.
The current VAT system in the EU is organised by the Council VAT Directive
2006/112/EC. Under the basic provision of this Directive, Member States have to subject the
supplies of goods and services to a standard rate of at least 15%. Next to this general
provision, Member States have the possibility to apply one or two reduced rates – of no less
than 5% - to a list of supplies of goods and services included in the Annex III to theVAT
Directive19. Further, Article 102 of the VAT Directive provides that "Member States may
apply a reduced rate to the supply of natural gas, of electricity or of district heating, provided
that no risk of distortion of competition thereby arises". Article 122 of the VAT Directive
provides that "Member States may apply a reduced rate to the supply […] of wood for use as
firewood." Moreover, Title VIII, Chapters 4 and 5 of the VAT Directive include special or
temporary provisions on energy products.

b. Uniformity or differentiation: general issues.
An important policy question is whether the VAT system shall be uniform with a
single rate for all products and services, or whether one shall allow for rates differentiation
and have the option to apply reduced rates.
The traditional view20 follows Ramsey (1927) and states that optimal (in the efficiency
sense) VAT rates shall ensure that the tax scheme reduces the consumption of each and any
good in the same proportion. Since the demand of each good depends on the price of the other
(substitute or complement) goods in different ways, this would call for a complex system of
multiple VAT rates. Unfortunately, to design such a scheme, policy-makers should observe

19

In addition, the Directive foresees VAT derogations for some Member States and sectors, temporary
provisions for particular labour-intensive services.
20
See Heady (1993) for an excellent discussion.
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the cross-price elasticities between products but those are difficult to identify21. Another
finding with policy implications comes from Corlett and Hague (1953) who showed that
efficiency can be increased by taxing more heavily goods that are complementary to leisure22.
A "Corlett-Hague tax" is a tax that does precisely this. Unfortunately, here again, the design
of such VAT system rests on unobservable price elasticities between the goods and leisure.
These practical difficulties to design an optimal differentiated VAT system had
convinced economists that the best practical policy may be to act as if all goods were all
equally substitutable and complementary to leisure and tend to uniform VAT taxation. This
view is also reinforced by several other considerations:
(a) The economic literature, in particular Atkinson and Stiglitz (1976) indicates that a
non-linear (i.e. progressive) income tax is more optimal for redistribution purposes than
differentiated commodity tax rates. In other words, using the progressivity of personal income
tax systems is a better redistributive instrument than reduced VAT rates on products more
heavily consumed by low-income citizens. Copenhagen Economics (2007) shows that certain
goods are actually more extensively consumed by low-income groups only when countries
have a high initial inequality and that the redistribution argument does not find sound
empirical support as the demand for many of these goods is relatively inelastic (i.e. quantities
demanded are relatively insensitive to changes in prices) so that a lower rate therefore benefit
high-income individuals much more in absolute terms. In addition, Diamond and Mirrlees
(1971) have shown that optimal taxation should also take into account income elasticity (i.e.
how consumption of a good changes as income changes). Indeed, the simple inverse-elasticity
rule could recommend that goods of basic necessity (whose demand is price inelastic) shall be
taxed more heavily, although they are primarily consumed by lower-income classes.
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Under the additional assumption that demand for one good is independent of the prices of other goods,
Ramsey (1927) could derive the 'inverse elasticity rule' that states that goods whose consumption is the less
elastic shall be taxed more heavily. This rule is said to be a rationale for high taxes on tobacco or alcohol.
22
In addition, Heady (1987) shows that price inelasticity and complementarity to leisure actually target the same
goods.
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(b) Uniform VAT is easier to administrate and less prone to both fraud (by re-labelling
goods23) and lobbyism (by trying to obtain reduced rates for specific products). The economic
effects of distortions and compliance costs associated with reduced VAT rates should not be
underestimated as empirical evidence indicates that compliance costs associated with lower
VAT rates can be sizeable. Differences in VAT rates between similar products may in
particular give rise to sizeable costs for businesses and tax authorities to administrate reduced
rates and to a substantial number of administrative and legal conflicts about the proper
classification of specific goods.
(c) The use of reduced VAT rates to promote employment or to promote merit goods
(i.e. goods that are deemed desirable such as books, culture, etc) do not find strong empirical
evidence (see Copenhagen Economics, 2007). For employment purposes, the argument is that
reduced VAT rates on labour-intensive sectors would boost demand for those services and
thereby stimulate demand for low-skilled workers and push up their wages, making
employment more attractive. A condition for this to work is a non-functioning labour market
for low-skilled workers. Although there may be some positive effects in the short-term, the
long-term impact appears low or nonexistent unless the reduced rates are well-targeted. One
reason is that differences across sectors in low-skilled employment are limited.
For the promotion of merit goods, the basic idea may clash with the redistribution
concerns as many of these goods are primarily consumed by high-income categories. The
argument of redistribution only finds empirical support in countries with high initial income
inequality.
(d) Finally, Uniform VAT is more stable. This is because unlike a system of
differentiated rates based on cross-price elasticities, there is no need to change the relative
rates when tastes or technologies are changing.

23

One example relates to the so-called "mixed supply". This is the case when a good taxed at a reduced VAT
rate is supplied and this service is taxed at the standard rate. Both the supplier and the consumer have an
incentive to artificially increase the share of the good in the total bill.
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Recent research by Kleven (2004) and discussed in Sorensen (2006) puts however
new light on this debate. Kleven's model departs from the traditional goods-services market
production by including a third sector: the household production of services. These concern
activities that can be carried out - but not registered as such - by households such as house
cleaning, baby care, car-washing, do-it-yourself activities, etc. Kleven (2004) shows that a
high tax on these activities, which are complement to leisure, are not an efficient way to
stimulate labour supply. This is because they will tend to encourage substitution of home
production with market production. His ‘inverse-factor share rule’ recommends to put a low
tax rate on activities that can be produced in both the household sector and the market sector.
This policy is a revised form of Ramsey taxation. In addition, it provides two interesting
features: (a) it can be shown that, unlike uniform VAT and Corlett-Hague taxes, the solution
is a first-best allocation in the sense that it acts like a non-distortionary tax, and (b) unlike
Corlett-Hague taxes, they depend on observable factors (the degree to which they can be done
by households) and not on unobservable price elasticities. The argument is that a reduced
VAT rate on locally-supplied services whose consumption reduces or saves household time
could avoid the diversion of activities that could be produced in the market by activities
produced in the household sector. For example, a low VAT rate on cleaning of private
dwelling could avoid do-it-yourself activities and would increase global productivity. This is
because hours spent by household on those activities could be spent instead on their job (or
leisure) and professionals could take care of these locally-supplied activities. This paper refers
to it as the 'productivity argument'. Copenhagen Economics (2007) finds strong economic
evidence of this effect, the more so the higher the standard VAT rates.
c. Uniformity of differentiation: the case of energy-efficient goods and services.
Some Member States have repeatedly asked for the possibility to apply reduced rates
to the supply of environmentally friendly, energy saving and energy efficient goods.
Consequently, there was a need to assess the usefulness of the tool of reduced VAT rates to
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promote the use of environmentally friendly goods. At the same time, coherence prompts to
include in the assessment the question whether current applications of reduced rates to goods
and services relating to environmentally damaging behaviour should not be abolished.
Copenhagen Economics (2008) recommends moving away from reduced VAT rates
on energy. This is because it is in sharp conflict with environmental policies as removing
these rates would decrease EU final energy consumption and the income distribution
consequences are marginal and can be dealt with more efficient tools such as direct income
support24. In addition, there is a macroeconomic argument for moving away from reduced
VAT rates on energy as taxing energy also helps improving the terms-of-trade of the
European Union and reduces wealth transfer to oil-exporting countries. Finally, the use of
reduced VAT should be considered in relation to other policy tools, such as the Emissions
Trading System (ETS). Indeed, a large share of the energy sector is already covered by the
cap-and-trade system of the ETS (in this context, a large share of electricity consumption and
district heating). So, encouraging lower use of energy on the product consuming energy
covered by the ETS would simply lead to a lower price of ETS emission allowances, while
leaving the total level of CO2 unchanged. It amounts to redistribution in the price of permits.
Reduced VAT rates applied to a large range of energy consuming household goods for
promoting energy-efficiency appear to bring little value-added to the existing ETS system,
entail compliance costs both for businesses and tax authorities and pose a serious risk of
cross-border shopping if reduced rates are optional for Member States (even though this risk
is limited to a number of products and the effects shall not be overestimated as prices of
energy-using products already show significant differences across countries25).

24

The incidence of VAT increase is largest on the lowest income quintiles but the absolute size of the effects is
small. If the additional revenues are recycled by way of a reduced VAT standard rate, the net increase in the
consumption costs of the lowest quintile is 0.04 percent.
25
The IVM (2008) report on differentiated VAT rates concludes that cross-border shopping for green goods
would not seem to create problems.
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The first best-policy would therefore be to apply the standard VAT rate on energy as
this would address the environmental problem and fit with efficiency concerns, while not
posing problems related to redistribution. 10 Member States currently apply reduced rates for
supply of domestic energy. In 2004, these subsidies amounted to € 7.3 bn for the EU-15.
Table (1) shows these costs.
Table (1): Annual subsidy amounts implicit in VAT reductions for energy use in
households in EU countries in 2004.
Country

Product

VAT rate (%)

Standard VAT rate (%)

Subsidy (€million)

Belgium

Solid fuels

12

21

6.7

Estonia

Solid fuels

5

18

0.5

Greece

Natural gas

9

19

4.3

Greece

Electricity

9

19

239.0

Hungary

Solid fuels

15

20

1.2

Ireland

Solid fuels

13.5

21

11.5

Ireland

Fuel oil

13.5

21

30.6

Ireland

Natural gas

13.5

21

52.9

Ireland

Electricity

13.5

21

152.1

Italy

Solid fuels

10

20

0.3

Italy

Natural gas

10

20

114.2

Italy

Electricity

10

20

1532.9

Luxembourg

Solid fuels

12

15

0.0

Luxembourg

Fuel oil

12

15

2.7

Luxembourg

Natural gas

6

15

12.5

Luxembourg

Electricity

6

15

25.9

Malta

Electricity

5

18

10.5

Portugal

Fuel oil

12

21

26.5

Portugal

Natural gas

5

21

39.0

Portugal

Electricity

5

21

556.7

United Kingdom

Solid fuels

5

17.5

45.3

United Kingdom

Fuel oil

5

17.5

54.4

United Kingdom

Natural gas

5

17.5

1907.8

United Kingdom

Electricity

5

17.5

2491.6

TOTAL EU-15

Solid fuels

65.6

TOTAL EU-15

Fuel oil

114.1
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TOTAL EU-15

Natural gas

2130.7

TOTAL EU-15

Electricity

5008.7

TOTAL EU-15

TOTAL

7319.0

Source: IEEP et al., 2007 copied from IVM (2008)

If the standard VAT rate was applied to domestic energy in these countries, it is
estimated that domestic gas consumption would fall by 4% and domestic electricity
consumption by 3%, a great contribution to the EU's energy goals. Raising taxes on energy
would however be difficult for the time being26. Hence, one needs to look at the alternative
option of using reduced-VAT rates on energy-efficient or environmentally-friendly products.
Copenhagen Economics (2008) also reviews this option. More specifically, their study
looks at the mandatory or voluntary application of reduced VAT rates on energy-efficient
household appliances using electricity or producing heat (second scenario). Implementing a
mandatory or voluntary reduced VAT rate of 12% or 5% on efficient products (energy class A
or better products27, which represent more than 80% of the market in some member States)
would also result in lower energy consumption and negligible redistributive effects.
However, within the assumptions of the study28, the results suggest that electricity
consumption (due to reduced rates on energy efficient electricity consuming household
appliances and consumer electronics) could go up. Indeed, the study shows that lower VAT
on energy-efficient products of class A or above make consumers buy additional appliances,
or replace their current appliance with a larger one (hence consuming more energy) or be less
'cost-aware' when it comes to energy consumption. All of which could reduce the
effectiveness of the policy. The effect of overall decrease of energy consumption in the

26

At the same time, the economic crisis calls for long-term policies to reduce energy consumption. It has also
been possible in the past to remove or phase out reduced VAT rates for energy products as this was the case in
Austria (1983), Belgium (1980-1983), Czech Republic (1994-1997), Greece (1992), Hungary (2003-2005), Italy
(1984-1988), Poland (1998), Portugal (1996) and Slovak republic (2003).
27
The energy efficiency of numerous products is addressed in several directives through minimum energy
requirements and labelling setting classes of efficiency (see for example Directive 92/42/EEC on efficiency
requirements for new hot-water boilers fired with liquid or gaseous fuels, Energy label Directive 2002/31/EC, or
Directive 98/11/EC on energy labelling of household lamps).
28
The sensitivity analysis offered by the report shows that this rebound effect is sensitive to the assumed
substitution elasticity between energy efficient and conventional variants of the products considered.
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second scenario is to be attributed to the reduction of VAT on heating boilers. However, in
countries where most products already are of an energy efficient variant, household
consumption of electricity could go up instead of down (resulting in the so-called 'rebound
effect'). This effect seems however to be drastically reduced when the use of reduced VAT
rates is limited to class A+ of above products. A conclusion is that any subsidy scheme would
thus need to be well designed to achieve a decrease of energy consumption and reflect
national circumstances and adapted to the characteristics of the product (the price premium
for the energy efficient variant and later energy savings differ across product groups), which
undermines the logic of the mandatory use of reduced rates in the EU. Moreover, the report
highlights that additional taxation measures such as in the second scenario only make sense if
they bring value-added because of some market failures that prevent consumers to get the
right signal (as discussed in chapter 3) and if these market failures cannot be better corrected
with direct subsidies (see discussion below). In addition, reduced VAT rates for energyefficient products entail administrative costs (for example, the possibility of mixed supply
issues29) and problems of standardisation and classification of products that could benefit
from these reduced rates and, because the penetration of these products varies largely across
countries, the effects of introducing additional measures would differ across countries.
Finally, there is a risk of cross-border shopping as many of these products are highly tradable.
In terms of budgetary impacts, Copenhagen Economics (2008) estimates that
removing reduced VAT rates on energy consumption would lead to an increase in VAT
collection of about EUR 3.4 billion (or 0.03% of GDP) for the EU-27, that is an increase by
0.64%. Alternatively, applying a mandatory reduced VAT rate at 5% on energy-efficient
products with label "A" (representing more than 80% of the market in some Member States)
would generate a loss in VAT collection equivalent to 0.1% of GDP, which is a decrease in
VAT collection by 1.5%. Copenhagen Economics (2008) provides a sensitivity analysis for
29

This is the case of a good that is taxed at a reduced VAT rate and is linked to a service taxed at the standard
rate or the opposite.
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the Netherlands and Spain. These two countries have a market share of energy-efficient
products respectively amongst the highest in the EU and just below the EU average. The
analysis shows that restricting the use of reduced VAT rates to products with labels A+ or
superior instead of A and superior, leads to a decrease in the loss of VAT receipts from 0.6%
to 0.1% and 0.4% to 0.0% respectively, therefore reducing the budgetary impact.

5.

DIRECT FISCAL INCENTIVES TO PROMOTE ENERGY-EFFICIENCY
This chapter deals with subsidies paid directly in cash or given through the tax system

in the form of tax credits, allowances or exemptions to the consumers and producers of
environmental-friendly products. The focus is, in particular, on the products, where the
energy-saving potential is substantial, namely the energy-efficient categories of lighting and
heating equipment and electric household appliances.

a. Examples of direct fiscal incentives used in the EU and non-EU countries
Direct fiscal incentives for these purposes are, or have been, used in a number of EU
Member States. In most cases they take the form of a subsidy or rebate provided after the
purchase (The Netherlands) or paid directly at the check-out (Spain, Hungary, Denmark), in
some cases delivered only in case of replacement of the old appliance (Spain, Hungary). In
Italy the consumers receive a tax credit for the purchases of energy-efficient (A+ and A++)
refrigerators and freezers (delivered only in case of the replacement of the old appliance). The
purchases of condensing boilers are promoted in France through a tax credit and Austria
through region-specific subsidy schemes. There are also a wide range of programmes,
including various subsidy schemes, promoting the purchases of compact fluorescent lamps
(CFLi) in EU and non-EU countries.
In the US, subsidies and tax incentives are used more commonly than in the EU to
promote energy-efficiency. Unlike in the EU, tax incentives are often given in the form of
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corporate tax credits to the manufacturers of energy-efficient appliances, or the owners of
commercial buildings for the installation of energy-efficient equipment. Many US states also
provide subsidies and personal income tax credits for energy conservation investments30.

b. The costs and benefits of direct fiscal incentives
The costs and benefits of direct fiscal incentives have been assessed in a study carried
out for DG TAXUD in 200831. This is done for four different products (refrigerators, washing
machines, boilers and CFLi), and for four different EU Member States (France, Denmark,
Italy, Poland)32.
Three types of fiscal incentives are examined: subsidy for consumers, tax credit for
manufacturers and tax credit for consumers. These policies are compared in each case to an
alternative policy measure. In six cases it is the increase of energy tax (leading to 10%
increase of energy prices) and in two cases the regulatory measure of removing the appliance
with lower energy-efficiency labels from the market. These policy options are compared to
the baseline scenario in which the energy prices are increased by 12% for the current
situation, capturing the effect of the EU ETS on electricity prices. This was done in order to
assess what additional benefits would direct fiscal incentives entail, when policies affecting
energy prices are already in place.
The costs and benefits of policies were assessed with a help of an economic model of
consumer behaviour, which assumes that the consumer always selects the appliance category
with best net present value. The benefit consists of the monetary value the reductions of GHG
emissions achieved through energy savings resulting from the shifts to more energy-efficient
categories of products. The costs are the sum of welfare and administrative costs and were
calculated in the following way:

30

See, for more details (BIO Intelligence Service (2008).
Bio Intelligence Service (2008).
32
i.e. altogether eight case studies.
31

23

(1) In the case of subsidies and tax credits welfare costs arise because of the necessity
to raise taxes to finance them. The size of the costs is assumed to be 26% of the amount of
revenue raised. On the other hand, there are also welfare gains form two different sources: (a)
gains to the producers from the extra sales of more efficient equipment (assumed to be 68.5% of profits depending on the product) and (b) gains from the reductions of the emissions
of non-GHG pollutants from energy generation (which have a negative impact on air quality
and health). These gains are deducted from the welfare costs to obtain net welfare costs. Total
costs are obtained by adding administrative costs to net welfare costs. Administrative costs
they are assumed to be 5% of the revenue cost of the subsidy, and zero for tax credits.
(2) In the case of tax policies the deadweight loss associated with higher taxation is
counted as a loss (representing the distorting impact of taxes on the economy), while the
savings in costs from raising other taxes are counted as a gain (the revenue recycling effect).
There is a second welfare cost arising from the fact that consumers are induced to buy more
expensive equipment than they would if there were no tax. Welfare gains are calculated in the
same was as in the case of subsidies and tax credits and deducted from welfare costs.
Administrative costs are assumed to be 0.20% of the tax revenue.
(3) In case of removing the products of class B and below from the market (examined
only for washing machines) the welfare cost arises from the fact that the consumers are
induced to buy more expensive equipment, while the two welfare gains are calculated in the
same way as in other cases and deducted from the welfare costs. Administrative costs are also
assumed to be zero in this case.
The results of the cost-benefit analysis are summarized in tables (A1) and (A2) of the
annex to this paper. The table shows the difference between the benefits resulting from energy
saving and the associated reduction of CO2 emissions and total costs (net welfare costs plus
administrative costs) for different policy options. The negative value indicates that the costs
exceed the benefits and that the policy therefore is costly for the society as a whole. For the
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sake of comparison the table also shows and the amount energy savings (in GWh) generated
by the policy during the life-time of the product in question.
On the basis of the results the following conclusions can be drawn: (1) In case of
increases in energy taxes the benefits exceed the costs by a relatively wide margin and energy
taxation thus appears to be a cost-effective way of improving energy-efficiency in the
economy. (2) Subsidies have also a considerable potential in generating energy savings
exceeding that of energy taxation substantially in some cases (compact fluorescent lamps
(CFLi) in Poland and refrigerators in France and in Denmark). Tax credits for the consumers
purchasing condensing boilers also turn out to have a high energy saving potential. In this
respect there is, however, a considerable difference between Italy and Denmark for the reason
that condensing boilers already constitute 80% of the market Denmark while their share is
only 12% in Italy. The result indicates that the effectiveness of the policy depends very much
on the market conditions prevailing in the country. Because of their effectiveness in
generating energy savings direct subsidies and tax credits to consumers are in most cases costeffective policies in the sense that their benefits exceed the costs to the society. (3) In contrast,
tax credits to manufacturers (washing-machines in Italy and Poland) are costly policies. The
net welfare costs of the policy are relatively high and the energy saving potential relatively
low compared with other instruments, leading to a negative benefit- cost balance. A
regulatory measure (removing class B and lower form the market) was assessed as an
alternative policy for tax credits in the case of washing machines (in Italy and Poland). This
policy also turns out to have a relatively weak capacity to generate energy savings, although
somewhat higher than that of tax credits to manufacturers in case of Poland. The benefit- cost
balance of the policy thus turns out to be negative for the society as a whole. However, for
individual consumers, savings due to the reduction of energy consumption are broadly
equivalent to the increase cost of purchasing the equipment and the policy thus does not entail
any extra costs to the consumers.
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It should be pointed out that the rebound effect, which in other studies is found to
undermine the effectiveness of energy-efficiency polices, is not taken into account in this
study and hence the energy saving potential of policy measures may be overestimated. This
limitation should not affect, however, the comparison of policy options in terms of costeffectiveness33.
The results indicate that subsidy policies can indeed usefully complement tax
instruments in promoting energy efficiency and may entail much bigger benefits in this regard
than tax increases in specific cases. However, as the results above indicate, this depends on
the product and markets conditions and, in each case, these should be carefully investigated.
The design of the instrument also matters: direct subsidies (paid in cash) and tax credits to
consumers have by far lower overall costs relative to the benefit achieved than tax credits to
manufacturers. Although subsidy policies tend to have higher welfare costs than tax policies,
they certainly offer a feasible alternative to tax increases, in particular, when distributional
and political concerns constrain the use of tax instruments.

6.

DIRECT FISCAL INCENTIVES IN COMPARISON WITH REDUCED VAT RATES
Direct fiscal incentives address the same policy objective as reduced VAT rates

assessed in the previous chapter and represent in this sense an alternative instrument34. They
have a number of advantages compared to reduced VAT rates.
First, subsidy schemes can be better targeted to specific consumer groups, e.g. lowincome households. This helps to address distributional concerns of energy taxation.
Targeting may also alleviate the free-rider problem, namely the fact that the benefit of a
reduced VAT rate also goes to the consumers, who would purchase an energy-efficient

33

For a more detailed explanation of the methodology applied in the study, results of the sensitivity analysis and
the assessment of the limitations of the approach, see BIO Intelligence Service (2008) and a summary by DG
TAXUD on the web-site:
http://ec.europa.eu/taxation_customs/taxation/gen_info/economic_analysis/economic_studies/index_en.htm
34
Note that the direct subsidy shall comply with State aid rules.
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appliance in any case. Hence the same target can be achieved more cost-effectively. In
addition, direct fiscal incentives are likely to be more visible to consumers and thus may have
a stronger signalling effect than reduced VAT rates. Second, contrary to direct tax incentives
VAT reduced rates are not effective in the case of taxable economic agents which can deduct
VAT paid on inputs. Third, direct fiscal incentives would not probably create the risk of
distorting cross-border trade in the same way as reduced VAT rates, if they are targeted only
to the residents of a country. Fourth, subsidies delivered at the check-out or as income tax
credits to consumers are more certain to reach the consumer than reduced VAT, which may
not be entirely passed through to retail prices. The same does not apply, however, to corporate
tax credits given to the manufacturers. Fifth, direct subsidies can be more calibrated to the
product characteristics: (a) some products need higher subsidies than others to motivate
consumers. Reduced VAT may not sufficiently bridge the upfront price gap (which is the
most relevant market failure for VAT to tackle) in case of large price difference between
energy efficient and less efficient products and of (downward) price effects on the old stocks
of less efficient products, (b) some products to be promoted also often have other better
standards (of luxury) than the ones the specific policy wants to promote; and (c) the VAT
instrument lacks flexibility in terms of tackling a possible rebound effect (e.g. it cannot be
required that a purchase subject to a reduced rate concerns a replacement of an old appliance).
On the other hand, compared to reduced VAT rates, the creation of a subsidy scheme
can be administratively more complex than the differentiation of rates in an existing tax
regime (VAT) and thus may entail higher administrative costs. Finally, it must be taken into
consideration that direct fiscal incentives, unlike reduced VAT rates, belong to the sole
competence of the EU Member States and that therefore their use remains inevitably
dispersed if the Member States do not coordinate their action in this regard.
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7.

CONCLUSIONS
Achieving the EU targets with respect to energy savings and reductions of greenhouse

gas emissions requires coordinated efforts in a number of policy areas. Fiscal instruments can
play an important role in reaching these goals, alone or in complement to other market based
instruments and regulatory measures implemented in the EU. The advantage of fiscal
instruments compared to regulatory instruments is often their efficiency and the fact that they
can raise revenues that can be used to reduce distorting taxes elsewhere in the economy. Root
taxation often proves to be superior to regulation when environmental damages are not
location-specific and do not vary with the source of pollution.
However, tax instruments might sometimes be insufficient and need to be
complemented by other fiscal instruments. Such complementarities are especially called for
when there are information costs or market failures. In particular, affordability constraints for
consumers, myopia about the long-term savings, high search costs, and principal-agent
28

problems are typical situations which call for the use of complementary fiscal instruments,
provided the risks of free-riding and of rebound effects are low, and these fiscal incentives are
passed on to consumers. This complementarity may be achieved by differentiated commodity
taxes or by direct subsidies, depending on the necessity to target specific consumers or
product characteristics, as well as on the risks entailed by cross-border shopping on the single
market. The opportunity to use such complementary instruments seems however to be rather
limited in practice and root taxation remains in most cases the first-best option.
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APPENDIX
Table A1: Results of the cost-benefit analysis for the eight case studies: policy option 1*
Product

Refrigerator

Washing
machine
Boiler

CFLi

Policy

Country

Subsidy for
consumers (€50
class A+ only)
Tax credit for
manufacturers
(€100/ appl. A+)
Tax credit for
consumers (25%
of appl. Price
deducted form
income tax)
Subsidy for
consumers (€1
classes A and B)

France
Denmark

Net welfare Benefits – costs
Energy
cost/tCO2
€
savings
€
(GWh)
60,27
-8 978,3
1 433
-0,41
288,4
114

Italy
Poland

650,3
283,9

-18 558 636
-2 994,2

59
18

Denmark

-23,9

4 565,9

310

Italy

-14,2

692 476 292

4 0293,6

Poland
France

-17,1
-11,3

78 659 440
10 471 437

3 548,8
430

*) Policy 1 is applied on top of baseline scenario (12% increase of electricity price (refrigerators, washing
machines, CFLi)/ 15% increase of gas price (boilers))

Table A2: Results of the cost-benefit analysis for the eight case studies: Policy option 2*
Product

Refrigerator

Washing
machine
Boiler
CFLi

Policy

Energy tax:
further increase
of electricity
price (10%)
B class and
lower removed
from the market
Increase in gas
price (15%)
Energy tax:
further increase
in electricity
price (10%)

Country

France

Net welfare
cost/ tCO2
€
-185,5

Benefits –
costs
€
3 371,8

Energy
savings
(GWh)
237

Denmark

-10,0

418,9

47

Italy
Poland

650,3
190,7

- 5 052 113
-2 315 257

26
23

Denmark
Italy
Poland

-23,9
-12,1
-141,6

1 231 331
61 634 591
22 110 662

102
3 825
226

France

-761,3

24 613 529

430

* See, footnote in table A1
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