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Summary

This study deals with the likely impacts of differential VAT rates for specific products
with recognised environmental benefits. Applying a reduced VAT rate to environmen-
tally preferable products while taxing the less preferable ones at the standard rate could
lead to a relative price reduction for the ‘greener’ product and thus stimulate the demand
for this product. Likewise, increasing the VAT rate on environmentally harmful products
that are currently taxed at a reduced rate might also steer demand and supply in a more
sustainable direction.

The main research question was how producers, retailers and consumers would change
their behaviour in response to the introduction of reduced VAT rates for ‘greener’ prod-
ucts and to the increase of reduced rates on ‘non-green’ products to the standard rate.
This question has been addressed in various ways: through a literature survey, by re-
viewing experiences with previous and existing (environmentally motivated) VAT re-
duction and other subsidy schemes, and by directly contacting stakeholders. Five case
studies have been carried out as illustrations and in-depth explorations of the posssible
impacts. Interim results of ongoing parallel studies on related subjects have been taken
into account.

General considerations

In general terms there are a number of considerations that deserve attention when con-
sidering the use of the VAT instrument for environmental purposes and assessing its po-
tential impact. These include the following:

e Reduced VAT rates are usually applied for non-environmental reasons, such as dis-
tributional concerns, ‘public good’ (or ‘merit good’) arguments, or employment gen-
eration. These may either coincide (e.g. public transport) or conflict (e.g. meat, do-
mestic energy) with the environmental motive.

o Application of reduced VAT rates requires a clear and unambiguous distinction be-
tween the qualifying ‘green’ products and their ‘non-green’ counterparts (e.g. on the
basis of energy labelling or eco-labelling criteria).

e Due to continuous (eco-)innovations, products may cease to be the ‘greenest’ in their
class after some time, and thus lose their eligibility for a reduced VAT rate.

e In competitive markets, VAT reduction is likely to be passed through fully to con-
sumers (though this may take some time, especially in capital intensive sectors). In-
complete pass-through (or none at all) can be expected for products with high de-
mand elasticities and if the VAT reduction is perceived as temporary.

o VAT differentiation (if passed through fully) will reduce the price of ‘greener’ prod-
ucts by some 10 to 15 percent. This may not always be enough to bridge the price
gap with the ‘less green’ alternative. However, in the case of energy efficient prod-
ucts, the payback period will become shorter anyway.

« Data on the impact of relative price changes on the demand for ‘green’ and ‘less
green’ products (cross price elasticities) are scarce. Moreover, such elasticities
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should be applied with caution. Demand responses may differ between price in-
creases and decreases, and between large and small price changes.

For durable goods, the impact of VAT reduction will depend on (changes in) re-
placement patterns and on the question what happens with the replaced product (is it
scrapped or does it remain in use).

There is evidence for the existence of a ‘signalling effect’: subsidies and fiscal incen-
tives, if properly communicated, tend to have an impact on consumer demand be-
yond the purely financial advantage they confer.

The environmental impact of VAT differentiation should preferably be assessed for
the product’s whole life cycle, using a ‘per unit of service’ approach, and taking into
account indirect effects.

The effectiveness of VAT reduction on energy efficient products may be somewhat
reduced by behavioral changes (e.g. the ‘rebound effect’), but it is unlikely that these
will offset the environmental benefits to any considerable extent.

VAT reduction can stimulate the innovation dynamics in ‘green’ product markets,
including learning curve effects and Porter-type competitive advantages. In this re-
spect, there are no essential differences between VAT reduction and other instru-
ments that that selectively stimulate demand and supply of ‘green’ products.

If some Member States would opt for VAT differentiation whereas others would not,
some increase in cross-border purchasing (e.g. of household appliances) is likely to
occur, but this will be limited to border areas.

As with other positive financial incentives, the phenomenon of ‘free riding’ (the in-
centive providing a windfall to consumers who were already buying the ‘green’
product anyway) cannot be avoided. Its size may be reduced, however, by a careful
instrument specification and by applying it to products with high price elasticities.
Expanding the scope of reduced VAT rates obviously implies a loss of public reve-
nues. This may be compensated by a relatively small increase in the standard VAT
rate, but other fiscal or budgetary measures are of course possible as well.

The introduction of differential VAT rates within a product group will probably lead
to legal disputes (borderline cases) and some fraud (attempts to sell non-eligible
products under the low rate).

Any change in the VAT regime will have wider economic consequences (on eco-
nomic activity, employment, income distribution etc). Careful economic analysis can
help to avoid unwanted impacts.

The introduction of multiple VAT rates implies a non-negligible increase in the bur-
den of administrative and compliance costs of the firms concerned.

There are alternative instruments to VAT differentiation (e.g. direct subsidies, in-
come tax credits) that may achieve similar results. These may avoid some of the
VAT related problems (e.g. more freedom to determine the correct size of the incen-
tive), but may also bring new complications (e.g. the need to set up a new adminis-
trative scheme, whereas VAT reduction can to a large extent lean on existing fiscal
procedures). A comparison of VAT differentiation with other instruments is beyond
the scope of this study.
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Experiences in some EU Member States

A number of EU Member States already have some experience with using reduced VAT
rates to promote environmentally preferred products. For example, from 1993 until 2004
the Czech Republic applied reduced VAT rates to a number of products including re-
newable energy equipment, biofuels and recycled paper. In Portugal, equipment neces-
sary for the production and use of renewable energy resources is taxed at a 12% VAT
rate (instead of 21%). Unfortunately, in both countries there is little evidence available
that would allow to determine the impact of VAT reduction separately from the influ-
ence of other policy instruments. However, the general impression is that the role of
VAT differentiation has been minor. In the case of Portugal, one of the reasons men-
tioned is that natural gas and electricity are still taxed at an even lower (5%) VAT rate.

In the UK a reduced VAT rate is applied to the (professional) installation of specific en-
ergy-saving materials. The uptake by paying customers (other than social housing and
priority groups) has been low. One reason for this may be the fact that, since the installer
buys the product for the final customer, the reduced VAT rate may not be clearly visible
to the end consumer.

Case study: Central heating boilers

Almost half of the dwellings in Europe has a central heating boiler. The EU market
amounts to some 6 to 8 million units per year, with a value of about € 8 billion (exclud-
ing the costs of installation). The size of the market (relative to population size) varies by
Member State; it is relatively large in the UK, Ireland, the Netherlands and Italy. Until
2014, a moderate grwoth of the boiler market is expected (2% per year).

Condensing boilers (achieving an energy effciciency close to 100%) are obvious ‘green’
alternatives to traditional, ‘atmospheric’ boilers (but there are other energy efficient in-
novations as well, e.g. heat pumps and micro-CHP). The current average market share of
condensing boilers is 44%, but differs widely between Member States (Denmark, the UK
and the Netherlands having market shares over 80%).

Past experience with subsidy schemes for condensing boilers shows that they have a sig-
nificant impact in terms of speeding up the growth in market uptake, but also that the
share of ‘free riders’ tends to become high after some time. Reluctance among installers
appears to be a main factor causing delays in market penetration.

Data for the Netherlands and the UK show that condensing boilers are on average 21
(NL) to 45 (UK)) percent more expensive than traditional boilers (excluding installation
costs). Applying the reduced VAT rate to condensing boilers could reduce this difference
to 8 and 29 percent, respectively. For a representative household in these countries, this
would reduce the payback period of the additional investment through energy savings
from 2.2 to 1.2 years. Given past experience, this could lead to a short term increase in
market share from 44 to 75% for condensing boilers.

The environmental impact of this increase (if the VAT reduction would be applied in all
Member States) is estimated at 17.7 Mton of CO; reduction per year, or 4.5% of total
CO,; emissions from individual (gas fired) heating boilers in the EU. VAT revenues from
the sales of central heating boilers would decrease by 55% (€ 676 min).
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In Member States where the market share of condensing boilers is already high, the VAT
reduction would have a relatively low cost-effectiveness (due to a high rate of ‘free rid-
ers’). In other Member States, regulatory instruments (such as the requirements of the
EPBD directive) may stimulate the demand for condensing boilers and other energy effi-
cient heating systems as well.

Case study: Household appliances (‘white goods’)
In this case study, four types of household appliances have been selected:

e Refrigerators;

o Washing machines;
o Dishwashers;

e Freezers.

Together, these appliances account for some 40% of household electricity use.

In the EU(-15), the market for refrigerators and washing machines is highly saturated
(penetration rate close to 100%) and sales are mainly for replacement. For dishwashers
and freezers the penetration rate is around 50% and these markets show a somewhat
higher growth rate. The market for household appliances is dominated by a limited num-
ber of large producers; nevertheless there is stiff competition and real sales prices show a
decreasing trend.

The rate of innovation in household appliances is high, and this includes a trend towards
more energy efficient appliances. For the four product groups, it has taken just 5 to 9
years time for ‘A’ labelled types to capture a market share of more than 50%, and addi-
tional ‘super-efficient’ classes (A+ and A++) have been introduced for three of them. As
with central heating boilers, the market share of energy efficient types differs widely be-
tween Member States.

Prices of household appliances show considerable variation. The most energy efficient
models are usually (though not always) more expensive than the less efficient ones, but
the price difference is not the same in all Member States. As a result, in some countries a
reduced VAT rate could (more than) compensate the price difference, whereas in others
(for the same appliances) it would not.

Given current appliance prices in the Netherlands, and average EU prices for electricity
and water, a low VAT rate (if passed through fully) would reduce the price of ‘A+’ type
refrigerators, freezers and washing machines to a level below that of the ‘A’ type.' For
‘A++’ type refrigerators and freezers, the payback period of the additional costs (com-
pared to the ‘A’ type) would be reduced by 2 and 5 years, respectively.

Experience with a Dutch subsidy scheme for energy efficient ‘white goods’ suggests that
a net price reduction between 10 and 20% may accelerate the uptake of these appliances.
There is no empirical evidence for a ‘relapse’ to less efficient types after abolition of the
financial incentive.

1

6

For dishwashers, no calculations could be done due to lack of data on A+ types.
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It is estimated that a VAT reduction would move forward the market penetration of the
eligible energy efficient types by 2 to 4 years, increasing their market share by some 15
percentage points. If applied EU wide, the VAT reduction would lead to a decrease in
CO,; emissions from the use of refrigerators, freezers and washing machines by about 3.4
Mton per year. The tax revenue loss would amount to some € 245 million.

Case study: Thermal insulation

Buildings are the largest single energy-using sector, accounting for 40% of Europe’s en-

ergy consumption. Insulation is a highly cost-effective end-user measure in reducing the

emissions of GHGs. Adding thermal insulation to existing buildings in the EU could po-

tentially reduce the CO,-emissions from heating by 42% (353 million tons per year). The
largest potential for improvement lies in central and southern European countries.

Presently reduced VAT rates are in place for energy-saving building materials in the
United Kingdom, and for renovation work in the housing sector (which may include
thermal insulation) in a number of other Member States. The installation must be done
by a professional or approved contractor.

In 2007, the thermal insulation market in Europe was worth € 30 billion. The market has
shown considerable growth in the past few years, driven mainly by favourable building
regulations and rising energy prices. A small number of large producers supply the mate-
rials. The actual product cost is just 10% of the overall market value; the installation ser-
vice accounts for the largest part.

A reduced rate of VAT on thermal insulation is generally expected to enhance the de-
mand for such products. It is considered to be a strong sales tool, if not a significant price
incentive. The measure would apply to almost all housing and a significant share of the
non-residential building stock. Its possible impact is illustrated by the results of a tempo-
rary campaign mimicking VAT exemption, which led to an increase in sales of 120%.

However, there are also some potential barriers to the VAT reduction’s effectiveness.
Indications exist that a reduced VAT rate on insulation products might not be passed
through fully by installers to the consumers, although increased competition might force
them to do so eventually. Furthermore, the reduced VAT rate may not always be clearly
visible to the end consumer since the installer buys the product on his behalf. This is one
reason why the uptake in part of the UK market has been low. In addition, capacity con-
straints and increasing production costs for insulation materials may counteract the price
lowering effect of VAT reduction.

Depending on domestic energy prices, the ‘payback period’ of investments in thermal in-
sulation ranges from 2 to 6 years. A reduced VAT rate would reduce this by a number of
months. In addition to the financial incentive, consumer awareness is considered to be a
crucial factor determining the investment decision.

The reduced rate of VAT, if applied EU-wide, is roughly estimated lead to 23 to 36 mil-
lion tonnes of CO, reduction per year. VAT revenues would decrease by about € 3 bil-
lion.

It can be concluded from this case study that a reduced VAT rate for thermal insulation
is a potentially effective instrument, but needs accomapying measures to remove market
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barriers and failures. It has relatively low administrative costs, but it is not sure that
overall it would compare favorably to other types of incentives.

Case study: Domestic energy

Several EU Member States apply reduced VAT rates to energy products such as coal,
heating oil, natural gas and electricity. EU wide, the VAT revenue foregone by not ap-
plying the standard VAT rate is estimated at € 2 billion for natural gas and € 5 billion for
electricity, with the UK accounting for the largest part. These implicit energy subsidies
are largely motivated by distributional concerns, although studies show that poorer
households benefit less from them compared to richer households. Moreover, a low VAT
rate on energy counteracts instruments like carbon/energy taxes and the emissions trad-
ing scheme, which have been introduced to reduce energy consumption.

This case study considers two policy options:

« increasing VAT on domestic energy to the standard rate in those Member States
where it is currently taxed at a reduced rate;

o lowering VAT to the reduced rate for renewable sourced electricity where it is taxed
at the standard rate.

Given existing estimates of the price elasticity of demand for domestic energy, it can be
calculated that nearly 20 million tonnes of CO, could have been avoided in 2005 if the
standard rate had been applied in the 10 Member States using the reduced VAT rates.
The impact of the higher energy prices on low-income households could be alleviated by
a targeted way of spending the additional VAT revenues, e.g. on energy efficiency pro-
grams.

Reduced rates of VAT on renewable sourced electricity are likely to reduce or close the
price gap with conventional electricity, as it is expected that they would at least partly be
passed throuigh to consumers. This would lead to an increased demand for ‘green’ elec-
tricity, but would do less to encourage energy efficiency. The CO, reduction that might
be achieved by this measure EU-wide is estimated at 2.8 million tonnes.

Case study: Meat and dairy products

Most EU Member States currently apply a reduced VAT rate to food and food products,

and some of them even a zero rate. This case study addressed the option of applying the

standard VAT rate to dairy products, meat and meat products, with a possible exemption
for organic production.

Meat and dairy production are economically important activities in the EU, with consid-
erable environmental impacts. Food markets are highly competitive, though the food
processing industry is dominated by a limited number of large firms, and some market
power lies with the retail sector as well. The sales of meat and dairy products show sub-
stantial variation between Member States.

Organic agriculture performs environmentally better than conventional farming in a
number of respects (though hardly in terms of GHG emissions), and is also advocated for
various other reasons (e.g. animal welfare, food quality, health). The organic sector is

8
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developing strongly, but still accounts for only about 2% of EU food consumption.
There are EU standardisation and certification schemes for organic agriculture, provid-
ing a clear and unambiguous means of distinguishing between organic and convention-
ally produced meat and dairy products.

Organic food is more expensive to produce than conventional food, and therefore sells at
a premium to conventional produce. There are wide variations in price premiums be-
tween Member States. In countries where general food shops are active in the marketing
of organic food, price premiums are usually lower than in countries where organic food
shops or direct sales provide the main channels.

VAT measures in the meat and dairy sector are generally expected to be fully passed
through to the consumer. The effect of requiring meat and dairy products to be taxed at
the standard rate would be to increase their price by between 0% and 21%, depending on
their current VAT treatment in different Member States. Adjusting for market size pro-
duces a weighted average increase in prices of 12% across the EU. If VAT on organic
meat and dairy products was kept at reduced rates, this would help to reduce the price
differential between organic and conventional produce, though the price change would
not be large enough to close the substantial premium that persists for most meat and
dairy products in most Member States.

Demand for meat and dairy products is price inelastic. Overall, evidence suggests price
elasticities in the range -0.2 to -0.6 for meat and of -0.2 to -0.4 for dairy products. Based
on these elasticities, a 12% price increase would be expected to reduce demand for meat
in the EU between 2% and 7%, and for dairy products between 2% and 5%. This could
bring about a gross reduction in greenhouse gas emissions of between 9.2 and 27.5 mil-
lion tonnes CO, equivalent for meat and between 3.4 and 6.9 million tonnes CO, equiva-
lent for dairy products. Other environmental benefits of reduced consumption would in-
clude reductions in eutrophication and acidification, and reduced pressure on land use.

EU evidence suggests a cross price elasticity somewhere between 0.5 and 1.3 for organic
meat and dairy products; i.e. a 1% increase in the price of the conventional product in-
creases demand for the organic product by 0.5 to 1.3%. On this basis a 12% increase in
the price of conventional produce could boost demand for organic meat and dairy prod-
ucts by between 6% and 16%. This substitution would not be expected to reduce GHG
emissions but could bring a variety of benefits in terms of biodiversity, landscape and
reductions in water pollution.

A VAT change could be expected to have a range of wider impacts, both positive and
negative. It could yield health benefits, particularly if accompanied by educational activ-
ity. On the other hand, lower income consumers would probably have difficulty in ad-
justing their diet in response to a price change and there might be a shift towards cheaper
product types. The measure would be unpopular with farmers, many of whom are al-
ready struggling to compete in a more competitive market place. There would be strong
political resistance to a VAT increase, on the grounds that it is taxing basic needs and
amounts to government interference in the dietary and lifestyle choices of individual
consumers.

Any such move should be accompanied by a wider awareness raising and educational
campaign, promoting the health as well as the environmental benefits of consuming less
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meat. Given low consumer awareness of the issue, it is likely that the VAT change will
be as important in its signalling effect as in its price effect.

This VAT change would also generate significant revenue and represent a tax harmonis-
ing measure (though it would introduce differences in VAT treatment of meat and other
food products).

Conclusions

The conclusions firstly focus on the three groups of stakeholders that we distinguished
(producers/importers, retailers/installers, and consumers). Next, the environmental im-
pact is discussed and some general issues are addressed.

Producers and importers

Current producers of the ‘greener’, ‘low-VAT’ products will see their market share
growing at the expense of those who are specilized in supplying the ‘less green’ ones.
This implies a shift in market share in favour of the first group, but the latter may also
benefit by responding adequately. The most innovative firms will develop new and still
‘greener’ products, considering the prospect of obtaining a strong market position in the
future when the criteria for VAT reduction will be tightened.

The case studies tend to confirm that VAT differentiation is expected to be one of the
factors having an impact on innovative activity, though its role will differ by type of
product and market.

Retailers and installers

The evidence on the extent to which reduced VAT rates are ‘passed through’ to the final
consumers, and thus lead to proportionally lower product prices, is mixed. Empirical
evidence as well as expectations among stakeholders show examples of complete as well
as of incomplete ‘pass-through’. Lack of competition and the prospect of the VAT re-
duction being temporary are among the factors precluding full ‘pass-through’.

The impact of VAT differentiation is expected to go beyond the financial incentive it
provides, as it is expected to be used as a communication and marketing tool. For prod-
ucts which are usually installed by professionals, the effectiveness of a reduced VAT
rate can be enhanced by applying the reduced rate not just to the product, but to the in-
stallation service as well. In some sectors, conservatism among retailers and installers
may be an important obstacle, underlining the need for accompanying promotional
measures, specifically targeted at retailers and installers.

Consumers

Consumer response to price changes resulting from VAT differentiation will vary be-
tween types of products, depending on elasticity of demand. Full ‘pass-through’ implies
a price change in the order of 10%. For meat, dairy and domestic energy (products with
low elasticity of demand) this would lead to a change in demand of (much) less than
10%. On the other hand, evidence shows that in some cases the ‘substitution elasticity’
between ‘green’ and ‘non-green’ products within one product group may be much larger.

Data on elasticities are scarce anyway, and they should be treated with caution. In dy-
10
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namic markets with high innovation rates, the impact of VAT reduction will mainly be to
move forward the market penetration of the ‘newest and greenest’ models.

In many cases, VAT reduction may not be sufficient to bridge the ‘price gap’ between
the ‘green’ and the ‘non-green’ product. However, for energy efficient goods it will re-
duce the ‘payback’ time and thus make them more attractive. Apart from its financial
impact, a reduced VAT rate is expected to play a ‘signalling’ role by drawing consum-
ers’ attention to the eligible products.

As with any subsidy scheme, reduced VAT rates will also benefit those consumers who
would have bought the ‘green’ product anyway (‘free riders’). Minimizing ‘free riding’
in dynamic markets requires a frequent updating of eligibility criteria so that only the
‘top of the market’ qualifies.

Due to the variety in markets for ‘green goods’ between EU Member States, a uniform
EU wide VAT differentiation might stimulate the growth of the ‘green’ market in some
countries, whereas it would be hardly effective (and bring along a lot of ‘free riding) in
others. This effect could be mitigated by allowing Member States to choose whether or
not they want to apply the VAT differentiation for specific product groups. Alterna-
tively, the criteria for reduced VAT eligibility could be differentiated by Member State,
though this would add to the complexity of the scheme.

Environmental impact

VAT differentiation may bring about significant environmental benefits in some product
categories. Table S.1 shows some estimates from the case studies for greenhouse gas
emissions, but there are of course other environmental benefits as well.

Table S.1:Estimated greenhouse gas emission reductions due to VAT differentiation in
selected cases (Mt CO, equivalents per year)

Product category

GHG emission reduction
(Mt CO;-eq. per year)

Central heating boilers 18
Refrigerators, freezers and washing machines 3
Insulation materials 23 -36
Domestic energy (applying standard rate) 20
Domestic energy (reduced rate for renewables-based electricity) 3
Meat and dairy (applying standard rate) 12 -21

These estimates should only be seen as an illustration of the orders of magnitude. A

complete analysis should address aspects such as:

« impacts over the product’s whole life cycle;
o calculate impacts on a ‘per unit of service’ basis;
« interactions between the product categories;

o the ‘rebound’ effect (though this is likely to be small);

« the question what happens with the ‘old’, ‘non-green’ product when it is replaced by

a ‘green’ one.
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Other considerations

The acceptance of VAT differentiation as an instrument to promote ‘greener’ products
appears to vary widely. A majority of stakeholders consulted in the case studies tends to
support reduced VAT rates for ‘green’ products, if properly designed and accompanied
by supporting measures. There seems to be much less support for an increase in VAT
rates on domestic energy, meat and dairy products to the standard level (in countries cur-
rently applying a reduced rate).

For the product groups considered in the case studies, no major problems are expected
with respect to definitions and criteria for VAT differentiation.

Though VAT differentiation implies higher administrative and compliance costs, its ad-
vantage over many other targeted subsidy schemes is that the basic administrative struc-
ture is already in place.

Introducing reduced VAT rates for ‘greener’ products will lead to lower tax revenues,
which can be compensated by a relatively small general increase in VAT rates or by
other measures. Furthermore, differential tax rates may create an incentive for tax eva-
sion, implying lower tax revenues and higher costs of checks and inspections. Differ-
ences in VAT rates between Member States will induce cross-border sales, affecting na-
tional tax revenues, although the impact at the overall EU level may be neutral.

A possible VAT differentiation will be just one among several measures of a sustainable
production and consumption policy. Its effectiveness will therefore to a large extent be
determined by the other elements of the package. These policies are only partially har-
monised at EU level, and this is an additional reason why the impact of environmental
VAT differentiation will differ between Member States.

12
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Introduction

The European Union aims at a more intensive use of market based instruments (MBIs) in
environmental policy. This has been laid down in policy documents such as the Sixth
Environment Action programme, the renewed EU Sustainable Development Strategy
and the Lisbon Strategy. The European Commission has confirmed its ambition to pro-
mote MBIs in a recent Green Paper.”

A specific type of MBI is the use of differential rates in general taxes, so as to stimulate
the supply and use of relatively environmentally benign alternatives within a certain
group of products or services. In the past, such tax differentiations have been success-
fully applied in Member States to promote e.g. catalytic converters in cars, unleaded pet-
rol and low-sulphur fuels.

Another general tax that could be used for environmental purposes is the Value Added
Tax (VAT). The EU’s current (partially harmonised) VAT system, governed by Direc-
tive 2006/112/EC, provides for a standard rate of no less than 15%, and one or two re-
duced rates of no less than 5%. The rates currently applied in the Member States vary be-
tween 15 and 25% for the standard rate, and between 5 and 13.5% for the (lowest) re-
duced rate.’

The main aim of the present study was to understand the likely impacts of differential
VAT rates for specific products with recognised environmental benefits. This will help
to understand the extent to which differentiation can be expected to provide environ-
mental benefits, the type and scale of any resulting costs, and the degree to which these
costs are likely to be proportionate to the benefits. The study also had to analyse the im-
pact of ending low VAT rates for environmentally damaging products.

Applying a reduced VAT rate to environmentally preferable products while taxing the
less preferable ones at the standard rate could lead to a relative price reduction for the
‘green’ product in the order of magnitude of 10% (assuming that the supplier passes the
financial benefit on to the customer).” The impact of VAT differentiation will mainly
depend on three groups of stakeholders: producers (including importers), retailers, and
consumers. The main question to be addressed in this study was therefore how these
three groups would change their behaviour in response to the introduction of reduced
VAT rates for ‘greener’ products and to the increase of reduced rates on ‘non-green’
products to the standard rate.

The information needed to answer this question has been collected in various ways. A
survey was made of relevant existing studies and of experiences with environmentally
motivated VAT differentiation in practice. In addition, a number of case studies were

2 COM(2007) 140 final.

Ignoring ‘super reduced’ and zero rates, which are subject to specific provisions, as well as
several derogations for individual Member States.

By its nature, the VAT instrument is only effective for consumer goods and other ‘final de-
mand’, as VAT paid on transactions within the value chain is refundable (leaving aside the
special cases, such as farmers who can ‘opt out’ of the VAT regime).
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carried out, analysing for five product groups the main factors that would influence the
impact of VAT differentiation, their relative importance and the magnitude of the im-
pacts that can be expected. For these case studies, market data and expert views from the
different stakeholder groups were collected for different Member States.

The present report contains the findings of the study. Chapter 1 discusses some general
considerations and contains a short survey of existing literature on the subject. Chapter 2
present a selection of experiences with past and existing schemes that use reduced VAT
rates to stimulate ‘green’ purchasing. Chapter 3 through 7 present the findings from the
case studies: central heating boilers (3); household appliances (‘white goods’) (4); ther-
mal insulation products (5); domestic energy (6); and meat and dairy products (7). Chap-
ter 8 contains the conclusions.

14
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1. VAT differentiation as an environmental policy
instrument: general considerations and evidence from
literature

1.1 Introduction

In this chapter, we present some general considerations that are likely to be relevant in
the discussion on using reduced VAT rates to promote the market penetration of
‘greener’ goods and services.

1.2 Motives for using reduced VAT rates

The primary reason for many countries to apply two (or more) VAT rates has to do with
distributional considerations. A uniform VAT rate is supposed to have a regressive im-
pact, because low-income households tend to spend a larger share of their income on ba-
sic consumption and less on luxuries and on savings than higher income households.
Applying a lower VAT rate to ‘basic needs’ such as food might neutralize or reduce this
regressive impact.’

A second main reason for rate differentiation is the ‘public good’ (and/or ‘merit good’)
argument. Authorities want to encourage people to buy products and services which have
‘positive external effects’, or which are (according to the authorities) good for them (in
terms of, for instance, health, education and culture). Thus, many countries apply re-
duced VAT rates to public transport services, education, medical services, pharmaceuti-
cals, books and/or theatre tickets. Within this line of argument, reduced VAT rates for
environmentally benign products can be motivated by the fact that they convey more
positive (or rather: less negative) external effects than their less ‘green’ alternatives.

Obviously, these two main motives may counteract or reinforce each other, depending
on the product category. For example, a low VAT rate for public transport may also be
seen as environmentally desirable® , whereas this is not the case for low rates applied to
energy, water or meat. In some cases one motive may be used to help to counteract any
perverse incentive created by the other — for example, VAT may be reduced on energy
saving materials to help to offset the incentive effects of a VAT reduction in domestic
energy, the latter applied for social reasons — in this case it would appear to be perverse
from an environmental perspective to tax energy use at lower rates than energy conserva-
tion.

Employment generation, transferring work from the ‘informal’ to the ‘formal” economy,
and the struggle against ‘black’ economic activities are a third set of motives behind

To what extent reduced VAT rates on such product groups actually ‘benefit the poor’ is ques-
tionable, however (see e.g. OECD, 1998).

To the extent that it stimulates a shift from car use to public transport. However, a low VAT
rate on public transport may also increase the total demand for transport and stimulate a shift
away from even less polluting transport modes (walking, cycling).
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VAT reduction. These have played an important role in the introduction of the opportu-
nity to apply (until 2010) reduced rates to certain labour-intensive services, as provided
for in Article 106 and Annex IV of Directive 2006/112/EC. Here again, there may be
synergy with the environmental motive (e.g. in the case of bicycle, shoe and clothing re-
pairs), but this is not necessarily the case.

1.3 Effectiveness of reduced VAT rates

The purpose of environmentally motivated VAT reductions is to provide a price incen-
tive to boost the sales of ‘green’ products, at the expense of their ‘less green’ or ‘non-
green’ alternatives. The effectiveness of this mechanism depends on a number of as-
sumptions and conditions, which may not always be fulfilled.

1.3.1 The distinction between ‘green’ and ‘non-green’ products in a dynamic
market

The need for a clear distinction criterion between the ‘green’ products (entitled to a re-
duced VAT rate) and their ‘non-green’ counterparts (subject to the standard rate) is ob-
vious. This limits the applicability of environmentally motivated VAT differentiation to
those product groups for which such criteria exist (or can be created), preferably as an
EU-wide standard. The existing energy labelling scheme for household appliances and
cars as well as the EU’s eco-label may be clear candidates to provide the necessary crite-
ria. These schemes, however, do not (yet) apply to the whole range of consumer goods.
Moreover, standards for eco-labelling are ‘dynamic’ (i.e., the requirements become more
stringent over time), and a dynamisation of the energy labelling schemes is also foreseen.
This would imply that products that qualify for a low VAT today might not do so tomor-
row.’ For other product categories, however, this ‘dynamic’ aspect does not apply, as
they are ‘green by nature’ (e.g. insulation materials).

Even if standardized criteria are available, their correct application has to be monitored
and enforced. The distinction may also be complicated by borderline cases and ‘mixed
products’ (see below).

1.3.2 Passing through the lower rate in sales prices

According to the Copenhagen Economics (2007) report, there is little doubt that perma-
nently lowering the VAT rate on a particular good (or service) sooner or later will lead to
a reduction in the price of the good more or less corresponding to the monetary equiva-
lent of the lower VAT rate. In economics jargon, there will be a strong tendency towards
full pass-through. The study mentions (in Section 2.3) two examples as empirical evi-
dence. A rise in the VAT rate on periodicals of 10 percentage points in Italy in 2002 led

A good example of a fiscal incentive with frequent updating of eligible ‘green’ technologies
is the Dutch MIA/VAMIL scheme. Innovative technologies that qualify for this incentive are
on a list (‘Milieulijst’) which is updated annually. Between 2000 and 2005, 382 (out of 498)
technologies were removed from the list, and 112 new technologies were added. The
MIA/VAMIL scheme is considered to be operating effectively and efficiently (Ministerie van
VROM, 2007).

16
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to a rise of prices of 14 percent, and a reduction in the VAT rate on books in Sweden of
19 percentage points in 2001 led to a fall in book prices of 12 percent (see Figure 1.1).
This corresponds to a pass-through to prices of 134 and 80 percent respectively. Given
the uncertainty involved in the estimations this is considered to be close to a full pass-
through.®

However, the same study also notes that in sectors with limited competition, pass-
through to prices may be less than full. If the price initially has been set at a high mo-
nopolistic level, firms are not likely to adjust the price downwards to the full extent of
VAT reduction, but will re-optimise in order to maximise profits, typically leading to a
pass-through that is less than full. Furthermore, the Copenhagen Economics study states
that the pass-through will be relatively slow in sectors with high capital intensity as it
takes longer for firms to adjust capacity to changes in demand. Pass-through to prices
will generally be lower when demand elasticity is high. Finally, the study concludes that
producers are unlikely to respond strongly to VAT rate changes if they are perceived to
be only temporary (as is the case with the current exemptions for certain labour-intensive
services).’
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Figure 1.1. Pass-through of VAT reduction: the example of books in Sweden (reduction

from 25 to 6% in 2002). Source: Copenhagen Economics (2007), Appendix
1L

One might add that in addition to uncertainty in the estimates there are probably also other
factors affecting prices over time, preventing the price change from matching the VAT rate
change exactly.

Appendix I to the Copenhagen Economics study contains a number of literature sources on
the pass-through of VAT rate changes.
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1.3.3 Size of price reduction

By its very nature, VAT differentiation (even if passed through fully) will only lead to
limited price changes. In most EU Member States, the difference between the standard
and the reduced VAT rate is between 10 and 15 percentage points. If the initial price dif-
ference between the ‘green’ and the ‘less green’ product was larger than that, the ‘green’
product will remain more expensive, even if it is subject to a reduced VAT rate. How-
ever the difference will become smaller in any case, and to the extent that energy effi-
cient products are concerned, the payback period (i.e. the time it takes before the addi-
tional purchase price has been earned back through lower energy bills) will become
shorter.

1.3.4 Elasticity of demand

The impact of lower prices (caused by lower VAT rates or by any other cause, for that
matter) will depend on the shift in consumer demand it brings about. This is expressed in
the ‘own price elasticity of demand’: the percentage change in demand for a product in
response to a 1% change in the price of that product. Basic goods, such as food, typically
have a low elasticity of demand (less than 1 in absolute terms).

In the context of the present study, we are especially interested in the substitution be-
tween ‘non-green’ and ‘green’ products within the same product group. In this respect,
another relevant parameter is the ‘cross elasticity of demand’, i.e. the percentage by
which the demand for one product changes in response to a 1% price change in another
specific product.

Studies carried out in the framework of the Copenhagen Economics (2007) report reveal
an asymmetric price response: increases in VAT rates have a stronger and faster re-
sponse on prices than decreases. The literature review in the Appendix to the same report
suggests that consumer behaviour cannot be summarised in a single elasticity parameter
(or function). In fact, consumers may respond to price changes in disruptive manners due
to psychological factors. As a result, the response to large price changes can be much
stronger than to small price changes.

Price elasticities relevant for environmentally motivated taxes have mainly been esti-
mated in the areas of energy and transport. A recent OECD (2006) report contains a
summary of such estimates. These are mainly own price elasticities; cross price elasticity
estimates are largely confined to the area of motor fuels (e.g. leaded versus unleaded pet-
rol and high versus low sulphur diesel). Some data on cross price elasticities is also
available for organic versus conventional foods (cf. Chapter 7 in the present report).

1.3.5 Product life cycles and replacement patterns

The impact of VAT differentiation will differ between different kinds of product groups.
An important distinction is between durable and non-durable goods. Whereas the de-
mand for non-durable goods (such as food and fuels) can (in principle) shift instantane-
ously to the ‘green’ alternative in response to VAT reduction, the demand response will
be slower in the case of durable goods. Within the latter category, the average life span
of the product matters. In highly dynamic, unsaturated markets for innovative products

18
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(such as the markets for ICT products) life spans are much shorter than in saturated mar-
kets (such as those for ‘white goods’'?). Nevertheless, in the latter case a VAT reduction
may accelerate the replacement rate.

The literature on the life span of durable consumer goods focuses mostly on the determi-
nants of purchasing decisions and replacement patterns (see e.g. Fernandez, 2001;
Young, 2008). For an analysis of the impact of VAT differentiation these studies are of
limited use.

The net environmental impact of replacing an old, eco-inefficient appliance by a new,
‘greener’ one depends not only on the difference in environmental performance of both
appliances, but also on the question what happens with the ‘old’ one. The impact will be
more positive if the discarded appliance is scrapped than if it continues to be used some-
how (either as a ‘second’ appliance in the same household, or by another user, within or
outside the EU, after being sold on the second hand market).

1.3.6 The ‘signalling’ effect

It is conceivable that the impact of VAT reduction is not restricted to the financial incen-
tive it provides. Applying a low VAT rate on particular products could also be regarded
as a ‘seal of approval’ by the authorities, indicating that the consumer is ‘doing the right
thing’ when buying it.

This ‘signalling effect’ may already occur in the stage when the proposal for the tax in-
centive is publicly being discussed (Ekins, 1999). This type of signalling effect, also
called an ‘announcement effect’, has been observed with the British Climate Change
Levy (Agnolucci et al., 2004).

An illustration of the ‘signalling effect’ is given by Sammer and Wiistenhagen (2006),
who found that consumers in Switzerland are prepared to pay a price premium for en-

ergy efficient, ‘A’ labelled washing machines that exceeds the cost savings that can be
expected over the lifetime of the product.

A strong indication for the existence of a ‘signalling effect’ at the producer’s side was
found by Aalbers et al. (2007). They evaluated the impact of technology adoption subsi-
dies on investment behaviour in an individual choice experiment. In a laboratory setting
professional managers were confronted with an intertemporal decision problem in which
they had to decide whether or not to search for, and possibly adopt, a new technology.
Technologies differed in the per-period benefits they yield, and their purchase price in-
creased with the per-period benefits provided. A subsidy was introduced on the more ex-
pensive technologies (that also yield the larger per-period benefits), and the authors
found that the subsidy scheme induces agents to search for and adopt these more expen-
sive technologies even though the subsidy itself is too small to render these technologies
profitable. According to Aalbers et al., the result might be driven by the positive conno-
tation that the concept ‘subsidy’ invokes.

"% For example, Young (2008) found that in Canada over 40% of the freezers remain in use for

more than 20 years before being retired.
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1.3.7 Marketing

The traditional ‘marketing mix’ consists of manipulating the ‘four P’s’ (product, price,
place and promotion). Clearly, VAT differentiation is primarily aimed at influencing the
price. However, by providing incentives for innovation (see section 1.4.3) it will also af-
fect the product. Promotion is yet another element in the marketing mix that may con-
tribute to the success of the instrument.

As indicated in the previous section, a product’s eligibility for VAT reduction can be
seen as a kind of label that distinguishes it from competing products. This offers oppor-
tunities for retailers to promote it, using this additional distinctive feature. However,
there are some considerations that limit the potential of ‘reduced VAT’ as an additional
’green marketing tool’.

Firstly, as noted in section 1.3.1, a prerequisite for applying VAT differentiation is the
presence of objective criteria that distinguish eligible from non-eligible products. If these
criteria are visible, e.g. by means of an energy label or an eco-label, these would already
themselves offer the opportunity to be used as a marketing tool and the reduced VAT
rate would not add more distinction.

Secondly, one should always keep in mind that the market for ‘green’ products is essen-
tially a niche market. Even though many consumers say they are prepared to pay more
for such products, only a very small part of them actually does so (that is, paying more
for a product that is ‘greener’ but otherwise identical) (see e.g. Prakash, 2002). For a
‘green’ product to reach the mass market, it has to be attractive to the consumer for other
reasons (lower price, lower life cycle costs, better quality, performance, design etc.).
Marketing campaigns which only emphasise the ‘greenness’ of a new product are
unlikely to achieve a substantial growth in market share (see e.g. Polonsky and Rosen-
berger, 2001). The marketing efforts will have to highlight other features that distinguish
it from its competitors. Obviously, a lower price (due to the reduced VAT rate) may be
one of these features.

1.3.8 Environmental impacts

The environmental impact of a shift in demand towards ‘greener’ products depends, in
the first place, on the intrinsic environmental properties of the ‘green’ product, compared
to its ‘non-green’ counterpart. For a complete analysis, it is important not only to look at
the impact in the use stage (e.g. energy consumption), but also at impacts in other stages
of the product’s life cycle. Furthermore, the impacts should preferably be calculated on a
‘per unit of service’ basis, so as to control for differences in performance. Life cycle
analyses (LCAs) can be a helpful tool. Finally, the overall environmental impact will
also depend on the way in which consumers use the product (e.g. the ‘rebound effect; see
Section 1.4.1).

20
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1.4 Indirect effects

1.4.1 The ‘rebound’ effect

Reducing the rate of VAT on relatively energy efficient products may have a number of
side effects that could undo (at least partly) the energy savings it was intended to pro-
mote. These side effects are often referred to as the ‘rebound effect’.

The VAT reduction may reduce the average price of products within the product group
relative to other consumer goods. If the product group as a whole is relatively energy in-
tensive (the Copenhagen Economics (2007) report mentions the example of hairdryers),
the resulting shift in consumption may lead to an increase in energy use. However, the
validity of this argument seems to be limited. If the energy efficient variety of the prod-
uct was more expensive (before the VAT reduction) than the ‘non-green’ alternative,
then the VAT reduction will probably only lead to a shift in demand within the product
group towards the energy efficient product. Only in the (exceptional) case where the
‘green’ product was already less expensive than the ‘non-green’ one, a VAT reduction
could also lead to an increase in demand for the entire product group.

The ‘rebound effect’ can also be interpreted in a wider sense, indicating the behavioural
changes that occur in response to the net price decrease of energy services that is the re-
sult of gains in energy efficiency and that offset these gains to some extent. Greening et
al. (2000) compiled a review of studies addressing the ‘rebound effect’ in energy effi-
ciency policy in the USA. They concluded that estimates of the rebound are very low to
moderate. The upper estimates indicated a rebound effect that was not insignificant, but
also not so high that most or all of any reductions in energy use or carbon emissions
would be lost to changes in behaviour.

1.4.2 Impact on the ‘non-green’ product market

A VAT rate reduction for ‘green’ products may not only lead to price reductions of these
products themselves, but also of their ‘non-green’ rivals. The reason is that suppliers of
these ‘non-green’ products will try to maintain their market share and lower their prices
(and profit margins). This potential impact (noted in CECED, 2007a) would reduce the
net relative price decrease resulting from the lower VAT rate. However, it seems likely
that this will be a temporary phenomenon, as product supply will after some time adjust
to the new tax rates, and suppliers will not be able to operate at low (or even zero or
negative) margins for a longer period.

1.4.3 Innovation and market transformation

Even where short term price effects are limited, lower VAT rates will have a dynamic ef-
fect in stimulating innovation and encouraging the supply of greener products. This im-
pact is of course not a unique feature of VAT differentiation, but can be expected in all
situations where policy measures create market incentives for such products.

Newly developed products tend to be relatively expensive in the early stages of market
deployment. Growing demand can drive down the production costs (the ‘learning curve’
effect; see e.g. Junginger, 2005) and thus lead to price reductions. In principle, a reduced
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VAT rate could contribute to this process by narrowing the price gap between the new,
‘greener’ product and the ‘standard’ alternative and thus accelerate the growth in de-
mand for the ‘greener’ one. However, this contribution is likely to be small in the early
stages of the product’s life cycle, when the price difference is often much larger than the
average of around 10% between the standard and the reduced VAT rate. Nevertheless,
the innovative firm offering products that are eligible to the reduced VAT rate will see
his sales figures increasing, if he passes the VAT rebate through to the customer. If the
market situation allows him to refrain from pass-through, the profit margin on the inno-
vative product increases. In both cases there is a market incentive for innovation.

Fiscal incentives such as VAT differentiation are just one among several factors that de-
termine the diffusion of innovative, ‘greener’ consumer products. Battisti (2008) argues
(using the diffusion of unleaded petrol in different EU Member States as an example)
that fiscal incentives as well as regulation have a role in speeding up the diffusion proc-
ess. His example also shows that the need for interventions differs by Member State, due
to differences in ‘autonomous’ consumer demand.

If the VAT differentiation is successful in pushing the market penetration of a ‘greener’
product on the European market, this may create a competitive advantage for suppliers
of this product on the world market in a later stage. Again, this so-called ‘Porter’ effect
(see e.g. Porter and Van der Linde, 1995) is of course not restricted to this particular pol-
icy instrument.

1.4.4 Cross-border purchasing and internal market issues

In principle, VAT is levied in the Member State where the consumer resides (‘destina-
tion principle’). Deviations from this principle occur when the consumer goeas abroad to
buy the product. Differences in VAT rates between Member States can (if reflected in
consumer price differences) lead to larger volumes of cross-border purchases than would
have been the case if uniform VAT rates applied all over the EU. This size of this effect
could grow if Member States were free to choose between applying reduced or standard
rates to ‘green’ products.

The (limited) available evidence on the cross-border purchasing effect caused by differ-
ent VAT rates shows that it is not negligible. In a study for the Danish Ministry of Taxa-
tion (quoted by Copenhagen Economics, 2007) cross-border shopping at the Danish-
German border was estimated to be about 2 percent of total consumption in Denmark.
This was driven by a difference between the German standard VAT rate of 16 percent'’
and the Danish standard VAT rate of 25 percent and probably also (although this is not
mentioned by Copenhagen Economics) by the fact that Germany applies a reduced VAT
rate (of 7 percent) to various goods and services, whereas Denmark is the only EU
Member State that applies one single VAT rate.

On 1.1.2007, the German standard rate was increased to 19 percent. According to the same
study, this was expected to cut down the level of Danish cross-border shopping by 10 per-
cent, and the level of German border trade in Denmark was expected to rise by a similar per-
centage. These numbers indicate rather high effectiveness of changes in the relative prices
between Member States as the implied elasticity is in the magnitude of 3.
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The Copenhagen Economics report states that the main characteristics of goods being
particularly suited for cross-border shopping are high price per unit of weight or volume;
low perishability (during transport); and limited cultural specificity. The report notes that
household appliances belong to the first mentioned group of products (relatively expen-
sive relative to weight and size) and are thus natural candidates for cross-border trade.'?

Cnossen (2001) argues that the magnitude of cross-border shopping due to differences in
VAT rates is ‘minimal’, and diminishes rapidly with the distance that must be covered to
shop more cheaply elsewhere. Although the magnitude is not irrelevant in the border re-
gions themselves, it is small in the national context. Cnossen also cites a study by Fitz
Gerald et al. (1995) on the willingness of Irish consumers to travel to the UK to be able
to shop more cheaply there. This study concluded that substantial VAT differences are
tolerable in an internal market without harming the VAT yield of individual Member
States.

E-commerce (i.e. selling goods and services through the internet) does not seem to create
additional problems with respect to environmentally motivated VAT differentiation. As
McLure (2003) points out, the only type of e-commerce that is problematic (in terms of
VAT payment) involves sales of digital content to consumers and unregistered traders.
This type of sales is unlikely to be the target of VAT differentiation for environmental
reasons.

Seen from an environmental point of view, the occurrence of cross-border purchasing of
‘green’ goods with reduced VAT rates does not seem to be a problem, apart from the ad-
ditional transport that it may lead to. However, the phenomenon does have some nega-
tive consequences for the economy and the tax revenues of the Member State where the
low VAT rate does not apply.

1.4.5 ‘Free riders’

Any scheme providing positive financial incentives for ‘green’ purchasing behaviour
will also benefit those who did not need that incentive because they intended to buy the
‘green’ product anyway. The consequence is that there will be a loss of tax revenue from
these consumers without an environmental gain.

De Beer et al. (2000), in a study on the effectiveness of energy subsidies in the Nether-
lands, found that the number of ‘free riders’ varied between almost none and 70%, de-
pending (among others) on the subsidised technique. IER (1998) looked at the share of
‘free riders’ in subsidy schemes for condensing boilers for the period 1980-1997. Using
a regression model, an average ‘free rider’ percentage of 50% was found for the entire
period. Gehring (2002) reports equally high ‘free rider’ rates from Demand Side Man-
agement programs in the United States. He refers to a review of dozens of rebate pro-
gram evaluations that found average ‘free rider’ rates of 71% for refrigerator programs,
53% for air conditioner programs, and 41% for water heater programs.

2 As Figure 18 in the mentioned report shows, this is mainly true for electronics (with 10%

cross-border trade between Germany and Denmark), but to a much smaller extent for durable
household goods (with 2% cross-border trade).
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This phenomenon of ‘free riding’ cannot be avoided'®, although one may try to minimize
it by means of a careful selection of instrument parameters. In the case of VAT reduc-
tion, however, the room for manoeuvre is limited because the difference between the
standard and the low VAT rate is fixed and there is limited opportunity for price dis-
crimination. However, it does suggest that use of lower VAT rates will be more cost-
effective for products where demand is price elastic.

1.4.6 Impact on government budget

A reduction in VAT rates for selected goods and services leads to lower revenues for the
public budget (to the extent that these goods and services are actually substituted for
their alternatives that are taxed at the standard VAT rate). Assuming that fiscal neutrality
is a prerequisite, this loss of public revenue will have to be compensated somehow. An
obvious way to do so would be to increase the standard VAT rate."*

In the case of reduced VAT rates for selected ‘green’ goods this increase will probably
not need to be very large. For example, if we assume an initial ‘standard’ VAT rate of
20% and a reduced rate of 10%, and furthermore assume that the ‘green’ VAT differen-
tiation applies to products representing 2% of all products and services that are subject to
VAT, and that the VAT differentiation leads to a shift from the high-VAT to the low-
VAT category amounting to 10% of the expenditure on those product groups, then the
loss in VAT revenue would be just 0.2% of total revenues. The standard VAT rate would
then have to be increased from 20% to 21% to compensate for the revenue loss. Of
course governments can also decide to compensate the revenue loss by looking for other
options for tax increases or expenditure cuts.

1.4.7 Opportunities for tax evasion and fraud

The existence of a reduced VAT rate makes it attractive for suppliers to have their prod-
uct included in the ‘low rate’ category. The Copenhagen Economics (2007) study men-
tions various examples of the disputes that may arise around ‘borderline cases’. The op-
portunity of VAT reduction may also be a reason for suppliers to divert scarce resources
to lobbying and legal procedures with a view to obtain the low-VAT status for their
product.

Although VAT in itself is a relatively fraud-proof system of tax collection, the use of dif-
ferent rates may also create incentives for fraud, for instance by claiming incorrectly that
a certain product meets the criteria for the reduced rate. For example, an investigation in
the Netherlands in 1999 revealed that in a sample of twelve washing machines carrying

the ‘A’ energy label, eight were doing so wrongly (Minister of Economic Affairs, 2002).

It is a consequence of a downward sloping demand curve where some consumers are willing
to pay more for a product than others.

In theory, this could give rise to new distortions in the economy. However, lower VAT rates
should reflect the lower externalities of the products concerned, and hence help to correct
market failure. In this sense it could be argued that expanding the ‘gap’ between low and
high VAT rates is reducing rather than increasing market distortions by pricing in external
costs and benefits.
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1.4.8 Wider economic impacts

Changes in tax incidence, such as a reduction of the VAT rate for specific products, will
always have economic consequences in terms of economic activity, employment, income
distribution etc. Albrecht (2006) argues that a ‘green’ VAT reform can be designed in
such a way that undesirable consequences for labour supply and distribution are avoided,
but adds that a detailed assessment of price elasticities is needed to determine the opti-
mal VAT differentiation. One could add that, ideally, an analysis using a (general equi-
librium) economic model would be needed to assess the economic impacts.

1.5 Administrative and compliance costs

According to Cnossen (2003), differentiated VAT rate structures complicate the tax-
payer’s accounting system, require additional audit oversight, increase refunds, give rise
to various definitional problems, and invite misclassification. He cites a study by Hem-
ming and Kay (1981) showing that in the UK firms with multiple-rate output have dou-
ble the compliance costs of firms taxed at a single rate. Cnossen also refers to Agha and
Haughton (1996), who found that by adding another VAT rate, the compliance rate is re-
duced by 7 percentage points.

In a report for the OECD (1998a), Cnossen also pointed out that there is evidence that
the increase in compliance costs on account of differentiated rate structures is distributed
regressively with respect to income: small businesses bear proportionately more of the
burden than large ones. The costs of administering VAT are also increased by a differen-
tiated rate structure, because it brings in problems of delineating products and interpret-
ing the rules regarding which rate should be applied. Tax staff must spend extra amounts
of time issuing additional assessments (if the wrong rate has been applied), settling ob-
jections, and dealing with appeals.

The Copenhagen Economics (2007) report also suggests that compliance costs are not a
trivial issue and need to be seriously considered when designing lower VAT rates. An
important source of these costs are the ‘borderline cases’ that inevitably emerge when
designating product groups that will be eligible for the reduced rate. With respect to
‘green’ products this would underline the importance of having clear and unambiguous
criteria on which the distinction can be made. Such criteria could for instance be the
same as those used in the EU’s ecolabelling and energy labelling schemes.

Another source of compliance costs is the existence of ‘mixed products’, i.e. situations
where a supplier sells a ‘package’ of goods and/or services that are subject to different
VAT rates. An example would be the case where energy efficient central heating boilers
were eligible to a reduced VAT rate, whereas the service of installing the boiler would
be charged at the standard rate. If the ‘package’ as a whole does not qualify for the low
VAT rate, it may be attractive to sell or invoice the low-VAT-rated parts separately,
even though this means additional costs.

1.6 VAT reduction compared to alternative instruments

As alternatives to reduced VAT rates, there are various other policy instruments
providng financial incentives to consumers to buy relatively environmentally benign
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products. In the area of energy using products, international experiences with such in-
struments (e.g. rebates on energy efficient products within the framework of Demand
Side Management Programmes) have been extensively documented (see e.g. IEA 2003
and 2006). Mebane and Piccinno (2006) suggest a production tax credit scheme.

In some respects, these instruments face the same problems as the instrument of VAT
reduction (e.g. the need to have clear and unambiguous criteria; free rider and rebound
effect). In other respects, they may avoid some of the VAT related problems (e.g. no
chance of incomplete pass-through; more freedom to determine the correct size of the in-
centive). But they may also bring new complications with them that a VAT reduction
does not have, for example if a completely new administrative scheme has to be created
whereas VAT reduction can to a large extent lean on existing fiscal procedures.'” These
issues are touched upon in some of the case studies, but they are not analysed in-depth,
as other studies for the Commission are addressing the relative performance of different
finanical incentives to stimulate the demand for ‘greener’ products.

'S For example, the administrative costs of the Dutch Energy Premium Scheme (EPR)

amounted to € 41 million in 2001 and 2002: some 25% of the total amount of subsidy (€ 159
min) (Ministry of Finance, 2003).
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2. Experiences in some EU Member States with reduced
VAT rates to promote ‘green’ products

2.1 Czech Republic

Value added tax in the Czech Republic was introduced in 1992 by the Act no. 588/1992
Coll., which came into force on 1 January 1993. It introduced a basic rate and a reduced
rate, which was primary applicable on services (with exemptions stated in Annex II).
Only the goods included in Annex I to the Act were to be subject to reduced rate. Among
these ranked certain categories of goods where the reason for rate reduction was given
by environmental considerations. The goods were the following:

« Biological products to clean waste water based on enzymes, contents for small waste
water treatment plants;

o Water turbines producing up to 100 kW;

e Wind turbines producing up to 75 kW;

e Solar water heating;

« Photosensitive semi-conductor facilities incl. photovoltaic cells;

e Bio-diesel and bio-gas;

o Paper and cellulose products made with minimum 70% recycled paper.

The scheme was applied until 31 December 2003, when an amendment repealing the
goods listed above entered into force. In 2004 a new Act on value added tax (Act no.
235/2004 Coll.) was adopted and became effective as of 1 May 2004 when the Czech
Republic entered the European Union. The Act maintained the two different VAT rates
with the exemptions listed in Annex I and Annex II. Environmentally friendly goods
were not listed due to the requirements of the European Union. During the accession pe-
riod, Czech Republic did not negotiate for reduced VAT rate to be applied on the goods
concerned.

The responsible authority for tax collection and distribution of tax revenues is the Minis-
try of Finances of the Czech Republic. The fiscal function of taxes is primarily moni-
tored and analyzed by them. Data from the tax declarations do not enable to monitor
revenues by specific categories of goods or services. Therefore, data on the amount of
VAT revenues from the consumption of environmentally friendly goods is not available.
As a matter of fact, no changes in consumption or demand patterns can be traced. The
Ministry of the Environment, Department of Economic Instruments does not follow the
trends, either.

The Association of Czech Cellulose and Paper Producers was addressed with a question-
naire whether the change of VAT rate significantly influenced the demand of consumers
and whether they would welcome this economic tool to be re-introduced. According to
their answer, recycled paper always made up a significant part of their production inputs
and this is not dependent on the VAT rate as they are not final consumers. Almost 100%
of the office “recycled” paper is produced outside the Czech Republic. The increase of
the VAT rate did not have a significant change on the price due to the fact that a constant
increase in consumers environmental awareness multiplies the amount of “recycled” pa-
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per sold, therefore enabling the trading companies to lower its price. Still, the share of
recycled office paper sold in the Czech Republic is rather low and cannot thus be a com-
petitive commodity in terms of consumer price. Consumers of this commodity are obvi-
ously motivated by environmental considerations when buying it.

On the other hand, the use of small alternative energy-producing facilities in the Czech
Republic is primarily stimulated by other economic instruments such as grant and sub-
sidy schemes. In the respective period, clear rules for granting subsidies and grant pro-
grams were not established, which contributed to lower consumer demand.

2.2 Portugal

Portugal offers a reduction of the value added tax from a normal rate of 21 percent to a
rate of 12 percent to all equipment necessary for the production and use of renewable en-
ergy resources. The country previously offered a 5% reduced VAT for renewable en-
ergy, but was revised in 2001 to the present rate of 12% due to European fiscal harmoni-
zation.

The reduced VAT rate applies to the purchasing of Photovoltaic (PV) and all other RES
equipment:

e equipment for solar, wind and geothermal energy conversion;
« equipment for collecting and use of other alternative energy sources;
« equipment for energy production from incineration or transforming of waste.

Pursuant to the National Energy Strategy, the use of renewable energy sources for elec-
tricity generation in Portugal has risen. The country has reached the highest European
growth rate in 2005 and the second highest in 2006. In 2005, Portugal had the sixth-
largest share of renewable electricity generation in the EU-15. In terms of total genera-
tion, 36% of total generation in 2006 came from renewable sources.

Table 2.1 shows the development of the renewable energy installed capacity in Portugal
since 2000. Total renewable installed capacity at the end of September 2007 was 7,365
MW, with and annual mean growth of 6.6% between 2000 and 2006. Wind power
growth was 67.5%, while biogas increased 42%.
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Table 2.1: Evolution of the renewable energy installed capacity in Portugal, in MW
(2000-Sept. 2007)

Hydro 4,237 | 4,236 | 4,288 | 4,292 | 4,561 | 4,752 | 4,802 | 4,805 2.1%

Small hydro | 454 480 505 509 518 518 568 571 3.5%

Large hydro | 3,783 | 3,783 | 3,783 | 3,783 | 4,043 | 4,234 | 4,234 4,234 1.9%

Wind 76 114 | 175 | 253 | 537 | 1,047 | 1,681 | 2,065 | 67.5%

Biomass (with
CHP?)

344 | 344 | 372 | 352 | 357 | 357 | 357 357 0.6%

Biomass (with-
8 8 8 8 12 12 24 24 20.1%

out CHP)
Municipal solid

88 88 88 88 88 88 88 88 0.0%
waste
Biogas 1.0 1.0 1.0 1.0 7.0 8.2 8.2 11.0 42.0%
Photovoltaic 1.2 1.3 1.5 2.1 2.7 2.9 3.4 14.5 19.0%
Wave - - - - - - - - -
Total 4,755 | 4,819 | 4,934 | 4,996 | 5,565 | 6,267 | 6,964 | 7,365 6.6%

Note: Mean growth - annual mean growth between 2000 and 2006
Source: Directorate General for Energy and Geology (DGGE)

All incentives put in place by the government to promote indigenous energy sources (tax
incentives, guaranteed feed-in tariffs for renewable electricity, direct subsidy payments
and the tendering/concession process) have played a part in the development of renew-
able energy sources. While tax incentives and subsidy payments have been used for
smaller-scale renewable energy applications, feed-in tariffs and tendering schemes have
been used principally for larger-scale renewable applications.

Unfortunately there are no scientific studies quantifying the effectiveness of the VAT re-
ductions. Therefore, there is no quantitative evidence available on the extent to which the
reduced VAT rate has led to increases in the demand for the eligible products and to
changes in behaviour at the supply side.

However, it is commonly argued by Portuguese stakeholders that VAT reductions have
not been very successful in promoting renewable energy in private households and non-

16 Combined Heat and Power
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commercial organisations. It is common knowledge within Portuguese scientific com-
munity that the contribution of VAT differentiation is rather low.'” The main reason is
that consumers can only use them if they do not have bank loans for buying a house/flat.
Since most Portuguese consumers have such a loan, very few people around the country
are actually qualified for getting such a reduction.

Another reason for the scarce effectiveness of the measure might be that the intermediate
VAT rate of 12% applied to RES appliances since 2002 is considered by the stake-
holders as an obstacle to the market development because of the 5% VAT rate applied to
electricity and natural gas. The indirect tax applied to RES equipments through VAT is
not competitive with gas or electricity.

Also, the 12% VAT applied to RES is not perceived as reduced enough by consumers. A
5% VAT would further reduce RES equipment price and would make it more attractive
to the final consumer.

In that sense, a national environmental NGO very active in this field (Quercus), has been
asking for a further reduction VAT rate for all RES equipment: from 12 to 5 percent. The
Portuguese NGO argues that this reduction would have a real impact on prices and de-
mand. Empirical evidence supports this argument, as it has been proved that major
changes in VAT rates to a very large extent are passed on to consumer prices. Moreover,
applying the same VAT rate to RES and natural gas/ electricity consumption would
eliminate the indirect incentive to consume fossil fuels (directly or through electricity
generation) rather than renewable energy sources.

The lack of scientific studies quantifying the effectiveness of the VAT reductions also
makes it difficult to know the proportion in which each of the measures has influenced
that change and the relative importance of the VAT reduction vis-a-vis other factors and
incentives that affect demand. The instruments with major impact in renewable devel-
opment in the country are the feed-in-tariffs for renewable electricity production, espe-
cially wind, and the effort in licensing through various tendering processes which is en-
couraging private investments for large wind, solar energy and biomass plants. All other
instruments have had a negligible effect'®, although in the last two years small increases
for individual solar thermal appliances can be attributed to income fiscal direct measures
(i.e. tax credits) aimed at promoting RES in households.

In the next few years, it is expected that the newly established building codes and regula-
tions (Regulation of energy and air conditioning systems and Regulation for thermal be-
haviour in buildings) will have an impact on the development of the Portuguese solar en-
ergy market. The new codes and regulations make mandatory the installation of solar
panels (or equivalent renewable energy source) in new buildings.

7" Personal communication with Departamento de Ciéncias ¢ Engenharia de Ambiente (DCEA)

da Faculdade de Ciéncias e Tecnologia da Universidade Nova de Lisboa.
Personal communication with Departamento de Ciéncias e Engenharia de Ambiente (DCEA)
da Faculdade de Ciéncias e Tecnologia da Universidade Nova de Lisboa.
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2.3 United Kingdom

Since 2000, in the UK a reduced VAT rate is applied to the installation of specific en-
ergy-saving materials. The uptake by paying customers (other than social housing and
priority groups) has been low. One reason for this may be the fact that, since the installer
buys the product for the final customer, the reduced VAT rate may not be clearly visible
to the end consumer. More information on the impact of this measure is presented in the
case study on insulation materials (Chapter 5 in this report).
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3. Case study: Central heating boilers

3.1 Introduction

About 45% of dwellings in Europe (2004) is equipped with a central heating system that
uses a heating boiler (BRG consult, 2006). More efficient heating systems, therefore may
contribute to reducing the CO, emissions linked with the use of natural gas (and oil).

3.2 Main factors determining the impact of VAT differentiation

3.2.1 Main characteristics of the product group

Central heating boilers are used by many households to heat dwellings. The boiler is
placed in the loft, shed or a separate room, and heats the house by supplying hot water to
radiators (or in some cases heating pipes incorporated in the floor and/or walls). Central
heating is popular, as one unit heats the whole dwelling, instead of various stoves (in-
stalled in each room).

Whereas the first central heating systems used coal, later oil was used and when natural
gas became at large scale available for households (after 1960) most (new) central heat-
ing systems use gas as fuel.

Central heating is generally applied in dwellings around Europe. However, in many
cases central heating makes use of external heating supply (centralized boiler houses),
and in many cases an individual system is not possible due to the lack of availability of
piped gas. This automatically means that the market for central heating boilers is physi-
cally limited to those households that have a central heating system (or want to install
that) and have nearby supply of piped gas.

The average lifetime of heating boilers is about 15 years, although much older boilers
may still be in use (the technical lifetime can be much longer).

Innovation in this market is relatively slow. Central heating as a concept already exists
over a century, and boiler technology has slowly developed (from coal through oil to
natural gas). Whereas older gas fired ‘atmospheric’ boilers have an efficiency of about
70% (meaning that 70% of the heating value of the fuel is actually supplied to the central
heating system, the rest is lost through the chimney), currently ‘condensing’ boilers may
have an efficiency of almost 100%.

For the future further developments can be anticipated, also due to the limited gas sup-
plies and the ever increasing prices of natural gas (which are linked to the oil price). Sys-
tems that are currently seen as (very) innovative are heat pumps (either on electricity or
gas), the mini CHP'® (producing heat and electricity, achieving a higher efficiency
through efficient electricity production) and fuel cells. The urgency is large to bring al-
ternative means of heating to the market. For example, in just 50 years time, the Nether-
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lands has achieved to already use 2/3 of its total natural gas reserves, leaving just 20
years before the Netherlands will be totally dependent on gas supplies from elsewhere
(Russia, Algeria, Middle East and Nigeria).

3.2.2 Main characteristics of the market

The market for heating boilers in the EU is about 6-8 million units per year (Prodcom,
2006; BBT, 2007; BRG Consult). In monetary terms (value) the market in Europe is
about € 8 billion per year (excluding the costs of installation).

It is expected that the total European market (incl. Turkey, Ukraine and Russia) for heat-
ing boilers will increase from 8.3 million in 2006 to 9.7 million by 2014 (BBT, 2007).

The market in Europe is unevenly spread: in UK and the Netherlands annual sales com-
pared to population (in units per inhabitant) are 2.7% and 2.6% respectively. The EU av-
erage is estimated at 1.3%.

Market maturity, penetration rate, saturation

The market for (individual) heating boilers needs to be seen in a wider perspective than
just the individual household boiler market. It should be seen as part of the total market
for heat supply to the built up environment. Figure 3.1 gives an indication of the boiler
market in different EU countries, by comparing boiler sales (2004) with population: the
higher the share of population purchasing a boiler, the more important the boiler market
is in that country. But one can also have an opposite view. In countries with low percent-
ages (i.e. Finland, Sweden, Baltic countries) most households will heat their homes by
other means (wood stove etc.) or are connected to for example a district heating system.
Countries with a large share of homes heated by (gas fired) central heating are the UK,
Netherlands, Ireland, and Italy.

3.2.3 The ‘green’ product alternative

Efficiency of the boiler should be distinctive. For heating boilers, the 1992 Boiler Effi-
ciency Directive (92/42/EEC) introduced a labelling system with stars, 4 stars being the
‘greenest’ choice. In Member States various different labelling systems have been devel-
oped. In the UK the well known A — G labelling is applied (A being the most efficient
choice, with over 90% efficiency). In Denmark a similar label is applied. In the Nether-
lands boiler efficiency is declared in the “gaskeur”, a label developed by the “Stichting
Energie Prestatie Keur” (Foundation for Energy Performance Hall-mark), which gives
additional information, especially on the type of condensing boiler.

Although a condensing boiler is more efficient in the use of energy than a traditional
‘atmospheric’ boiler, and may be considered for VAT reduction, a heating boiler should
not be seen separately from the whole heating system in homes. For example, a ‘low
temperature’ heating system is about 10% more efficient than the regular high tempera-
ture systems, a home without insulation may require twice as much energy as a well in-
sulated home, and integration of solar heating systems in the total heating system of a
home also may add to a more sustainable way of heating.
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sales of boilers compared to population
(2004)
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Figure 3.1: Sales of individual heating boilers in relation to population in 22 EU coun-
tries (source: BRG Consult, 2006)

The market share of condensing boilers in the EU is estimated at 43% in 2006 (see Table
3.2). There are large differences between member states: in the Netherlands the market
share of condensing boilers is almost 100%, in the UK 88%, but in Italy the share of
condensing boilers in total sales is just 9%.

A potential complication for increasing the market share of condensing boilers, apart
from the higher price, is the installation sector. When industry was ready to supply con-
densing boilers to the Dutch market, in the beginning, the installation sector (which is in
the Netherlands the intermediate between the boiler industry and the consumer) was not
very willing to install them. They were used to installing atmospheric boilers, and their
staff was (in general) not able to install condensing boilers. This frustrated the installa-
tion of condensing boilers (and thus the market penetration) for a few years. When this
was recognized by both producers and the association in which the installation sector is
organized (Uneto), the association started to supply training courses to their members as
to teach them the necessary skills, but also to make clear that the condensing boiler mar-
ket would not only lead to higher turnover (compared to atmospheric boilers) but would
also lead to more installation work, and thus more turnover for the installation sector.
Once installers were ready to provide the services that producers of boilers (and the con-
sumer market) required, the penetration of the condensing boiler became successful
(Frederiksen, 2006).
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3.2.4 Impact of VAT reduction on product prices

Boilers are hardly bought in shops and installed by the user (no ‘off the shelf” article). So
additional to the costs of the boiler, also the service of installing the boiler must be taken
into account (these costs are substantial). So a different treatment of the VAT for the in-
stallation service (normal rate) and the boiler (reduced rate) may be a complicating fac-
tor.

Also, installation of a condensing boiler requires more technical skills and some addi-
tional piping (compared to the atmospheric systems), so it is logical that the costs of in-
stalling a condensing boiler will be higher than the costs of installing an atmospheric
boiler.

Currently, often the installation costs and the bare costs of the boiler are not separately
mentioned on the invoice, which makes it difficult for a consumer to assess the possible
VAT advantage. It also will be difficult to assess if the installer passes on the VAT ad-
vantage to the consumer. To ensure at least transparent VAT policies in this sector, a
specification of the VAT on the invoice for consumers (possibly split in two parts, if the
installation service is not granted the low rate) could be made obligatory.

Experience with other VAT reductions (in the services sector) also show that the reduced
VAT rates are not always passed through to the consumers, especially if they have a
temporary nature (cf. section 1.3.2).

3.2.5 Impact of price reductions on consumer demand

As no evidence is available on the effectiveness of reduced VAT rates for condensing
boilers, other subsidies may serve as an example. For example, in the Netherlands, the
condensing boiler has been promoted in various ways, amongst which subsidies (which
lasted until 2003). It has never been researched thoroughly what the effectiveness of
these subsidies has been, but some indications are given in various studies and reports.
For example, ECN estimates that maximal 50% of the condensing boilers (in a limited
period) would not have been bought without a subsidy (Jeeninga et al., 2002). On the
other hand, when subsidies on energy saving were abolished largely in 2003, the Minis-
try of Financed argued that the number of “free riders” was so high (84%), that the sub-
sidy became ineffective (Ministry of Finance, 2003).

3.2.6 Impact on innovations

It is most likely that innovative behaviour of producers of heating boilers depends on fu-
ture market prospects. If the VAT reduction on boilers would give a sufficient boost to
demand for condensing (A-type or high efficiency) boilers, it may be expected that pro-
ducers will make more effort to innovate. On the other hand, A type boilers in some
member states form already the state of the art, and further innovations are linked not so
much with traditional approaches (of which the condensing boiler is an example) but
with for example small scale combined heat and power production, or heat pumps, which
may compete with boilers, but also have other functionalities.

A possible barrier against innovations is the boiler industry is the intermediate installa-
tion sector. If this sector is not able or willing to adopt the innovations, the producers
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will not be able to achieve market penetration (like what happened in the Netherlands
with the condensing boiler).

3.3 Assessing the impact of VAT differentiation

3.3.1 Quantitative assessment

In the quantitative assessment a few key parameters are decisive for the effects of the
VAT reduction:

« price difference between green and non green alternative, before and after VAT re-
duction;

« market volumes of green and non green alternative;

« change in market shares due to the VAT reduction.

Price difference

The price difference between A type and B type boilers has been assessed based on two
databases of characteristics of (combi) heating boilers: the UK and the Netherlands. The
results of the analysis of these databases is shown in Table 3.1.

Table 3.1: Price per kW heat capacity of heating boilers, for A type (HR) boilers
(‘green’) and B type (VR) boilers.

Type* Netherlands UK Netherlands UK Netherlands UK
Excl. VAT Excl. VAT Incl. 19% Incl. 17.5% VAT 6% for | VAT 5% for

VAT VAT HR A type
HR or A type (‘green’) €36,0 €387 €428 €45,5 €38,2 €40,7
VR or B type (‘non €29,7 €26,8 €353 €315 €353 €315
green’)
price difference (between | 21% 45% 21% 45% 8% 29%
‘green’ and ‘non green’)

*: HR = high efficiency (90-99% efficiency), VR = improved efficiency (80-90%); A type: > 90% ; B type 86-
90%. Prices excluding installation costs

The average capacity of a combi boiler is about 25 to 30 kW. In the Netherlands a typi-
cal HR combi boiler costs € 1,225; in the UK it would be € 1,207 (both including VAT).

However, as consumers cannot install a boiler themselves (it is not an ‘off the shelf
product’), additional costs are incurred by this installation service. An indication of the
installation costs are given by the average price for an installed combi HR boiler in the
Netherlands: between € 2,400 and € 2,940 (Menkveld ef al., 2004; Milieucentraal,
2008). In a newly built house, a condensing boiler would cost € 1,500. This indicates
that installation costs would be between € 250 (new house) and € 1,200 (existing house)
(ECN, 2004). This indicates also that VAT reduction on the price of the boiler alone (and
not on the service of installing it), may be less felt by consumers. It also would require
split invoices.
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Market volumes

An indication of the market for boilers, by type is given in Table 3.2.

Table 3.2: Market volumes heating boilers in Europe, in units per year

Country Condensing Atmospheric/ Total boiler Share condensing
boiler conventional boiler | market boilers

UK 1462 000 200 000 1 662 000 88%
NL 419 000 10 000 429 000 98%
Germany 402 000 300 000 702 000 57%
France 144 000 600 000 744 000 19%
Italy 112 000 1 100 000 1212 000 9%
Belgium 70 000 100 000 170 000 41%
Austria 25 000 n.a. 62.000 40%
Denmark 24 000 n.a. 30 000 80%
Spain 600 000 600 000 0%
Romania 200 000 200 000 0%
Other 140 000 690 000 830 000 17%
Total EU 2 798 000 3 800 000 6 549 000 43%

Source: based on BBT, 2007 and GfK

The total market for boilers (applied in households) is estimated at 6.5 million annually
in the EU. This is lower than the boiler market according to Prodcom: 8.054 million in
2006 (but this may include also other boilers).

Bosch expects that the household boiler market will grow in Europe from 8.3 million
units in 2006 to 9.7 million in 2014*° (2% per year). The market for condensing boilers
will increase to 5.6 million, conventional and improved efficiency boilers will fall to 4.1
million.

Change in market shares

What change in market share can be the expected due to VAT reduction depends on
various factors:

o price differences;

o gas prices and annual savings of a condensing boiler in relation with the initial in-
vestment;

e publicity campaigns;

« advise of the installation sector (and willingness to install condensing boilers);

« current trends (like the expected increase of market share of condensing boilers).

Figure 3.2 shows the market penetration of condensing boilers in some countries in vari-
ous market penetration situations.

20 This also includes Turkey, Russia, Switzerland and Ukraine
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Figure 3.2 (source: BRG Consult, 2006)
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Figure 3.2 shows that for some countries the market for condensing boilers is almost
saturated, whereas in other EU countries, still a large potential for increasing the market
share of condensing boilers exists. Also Figure 3.3 gives an indication of potential
(autonomous) shifts in the market.
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Figure 3.3: Market for condensing boilers in total (household) boiler market, 2006 —
2014 (BBT, 2007)
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VAT reduction might affect the boiler market in several ways. By a lower price for con-
densing boilers, the product in itself already will be sold better. With a price elasticity of
> 1 for durable consumption goods, each percentage price decrease would increase de-
mand by for example 1.5%. The average advantage of the VAT reduction for the con-
sumer is estimated at 11.5% (the average difference between standard and reduced rates
across the EU), so this may induce some 17% higher volumes for condensing boilers.

But also, due to the VAT reduction, the cost difference between the condensing and
other boilers becomes smaller, making the payback period for the additional investments
in the condensing boiler shorter. This is shown in Table 3.3.

Table3.3: Additional investments for consumer in condensing and atmospheric (conven-
tional) boilers, energy savings and payback period*

Type Investment | Additional Annual Payback
(incl VAT) | investment energy saving | period (years)

B type (VR), standard VAT €953

A type (HR), standard VAT € 1,260 €307 €139 22

A type (HR), reduced VAT €1,124 €171 €139 1.2

* Based on analysis of prices, labels and other characteristics of about 140 different boilers in NL (Kies-
keurig.nl) and UK (Wholesale heating, 2008), average EU gas prices and an annual saving of 10.7 GJ at € 13.02
per GJ (Eurostat, 2006), excluding installation costs. Representative for gas use in "Northern" Member States. If
less gas is used (e.g. in milder climate) energy savings are less, thus increasing the payback period.

Table 3.3 shows that with 2005 prices for natural gas, it is already very lucrative to in-
vest some additional funds in a condensing boiler. It is paid back in 2.2 years (maybe in
double of the time if the additional costs for installing are taken into account).

A reduction of VAT reduces the payback period to a little more than 1 year, making a
condensing boiler even more attractive. High(er) energy prices are putting additional
pressure on the consumers to look for ways to save on the energy bill.

Therefore, an assumption that due to VAT reduction, the market share of condensing
boilers can increase much faster than is shown in Figure 3.3 is reasonable. It also can be
expected that even a higher penetration of condensing boilers would be the short term (3
years) result. Taking into consideration that in the Dutch boiler market about 50% of the
consumers were affected positively by the subsidy on condensing boilers (shifting their
choice to condensing boilers (Jeeninga ef al., 2002)), it may be reasonable to assume a
market share of 75% for condensing boilers as a (sort of immediate) result of the VAT
reduction. Not all of the additional demand for condensing boilers will be induced by the
reduced VAT rates (due to the existence of ‘free riders’), but it will be hard to separate
the effects of reduced VAT from other factors.

Analysis of effects

In the above sections, the basic data needed for a preliminary quantitative analysis have
been presented:

« current market and market shares;
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« prices and price differences between condensing boilers and other boilers (for house-
holds);

e pay back periods of the ‘green alternative’;

« potential shift in market shares due to VAT reduction for the ‘green alternative’.

In Table 3.4 the 2006 markets for condensing and other boilers are compared. In the base
situation (2006), the market share of condensing boilers is 44%. In case VAT reduction
is applied, the market volume is expected to increase to 75%.

Table 3.4: Market volumes of heating boilers (condensing and others) in units and in
production. (excl. VAT)

Type Market volume Market Volume | Market Producers | Market Producers

Base/2006 VAT reduction Base/2006 VAT reduction

(unit/year) (unit/year) (€ mln) (€ mln)
Condensing boiler 2 798 000 4 800 750 € 3,148 €5,401
Other boilers 3 603 000 1 600 250 € 3,435 €1,526
Total 6 401 000 6 401 000 € 6,583 €6,926
Market penetration 44% 75% 48% 78%

Source: BBK, 2007 and own assessment

The results also show that due to the shift in market shares, the boiler market as a whole
(for producers) increases. But it is clear that producers not able to supply condensing
boilers timely, could face a loss in market share, at the benefit of producers with ex-
tended experience in condensed boiler technology.

Table 3.5 shows what the effect on market values for consumer would be, and the effect
on VAT revenues.

Table 3.5: Market for domestic heating boilers in the EU, base-year (2006) and hypo-
thetical assessment of increased market share for condensing boilers, at
consumer prices (incl. VAT) and VAT revenues and losses (all amounts in

min €)
Type Market Consumers | Market Consumers | VAT revenues | VAT revenues VAT
Base/2006 VAT reduction Base/2006 | VAT reduction loss
Condensing boiler €3,733 € 5,665 €585 €265 -€ 321
Other boilers €4,074 € 1,809 €639 €284 -€ 355
Total €7,807 € 7,475 €1,224 €548 €676

Source: own assessment

Also for consumers the market becomes more attractive in case of VAT reduction. They
would spend about 5% less (in total) than in case that no VAT reduction would be ap-
plied. This may be an incentive for consumers to increase their purchases for condensing
boilers. But it is assumed that this effect is already reflected in the 75% market share of
condensing boilers.
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As a consequence of the reduced VAT rates, revenues from VAT levied on the sales of
central heating boilers would drop drastically, by 55%.

Environmental effects

The environmental effects can be assessed in various ways. At the basis of the compari-
son stands the average emission of CO, due to the use of natural gas and the savings due
to installing a condensing boiler.

The average emission of the ‘non green’ boiler can be estimated by assuming a certain
efficiency of this boiler. In this assessment we have used an annual average use of 2000
m’ natural gas (with a caloric value of 39 MJ/m”®), in case a conventional (or improved)
atmospheric boiler is used. It is assumed that such an average boiler has an efficiency of
85%. This leads, with an emission factor of 2.15 kg/m? to an annual (base) emission of
4.3 tonnes of CO, per year/installation.

A condensing boiler would have an efficiency of 98.5% and thus emit only 3.7 tonnes of
CO; per year, saving 590 kg of CO; per year on average. The following calculation
shows what will be the emission reduction if VAT reduction leads to accelerated market
introduction of condensing boilers (CO, emission reductions are calculated on basis of a
lifetime of 15 years additional):

Table 3.6: Estimated environmental effect (CO; reduction) of reducing VAT rates for
condensing boilers

lifetime in specific number CO, emis- CO, re-

years CO; | of boilers sions duction

emissions kton kton

in kg/y
CO, emissions, base case, conventional 15 4300 | 3,603,000 232,394
CO, emissions, base case, condensing 15 3711 | 2,798,000 155,736
Total 6,401,000 388,130
CO, emissions, reduced VAT, conven- 15 4300 | 1,600,250 103,216
tional

CO; emissions, reduced VAT, condensing 15 3711 | 4,800,750 267,209

Total 370,425 17,705

Source: own assessment based on EU market data, hypothetical market changes and standard
emission factors

This analysis shows that the VAT reduction leads (maximal) 17.7 Mton of CO,; reduc-
tion, this is 4.5% of total CO, emission due to individual (gas fired) heating boilers in the
EU.

3.4 Conclusions/Discussion

In the analysis it has been assumed that the VAT reduction is applied in the whole EU. It
this would also subsidize the purchase of a condensing boiler in the UK, Netherlands and
Denmark, for which the VAT reduction hardly would be effective (as condensing boilers
markets are saturated).
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The market for heating boilers serves an important part of the “domestic heating” market
(that also includes district heating, solar boilers, mini CHP, Heat pump)

It is expected that a reduced VAT rate for condensing boilers may induce a shift in the
market towards condensing boilers from 43% (2004 market penetration of condensing
boilers) to 75% in case VAT is reduced.

Such a shift would reduce CO, emissions (of boilers sold in one year) by about 5%
(apart from CO, reduction due to other measures, like insulation).

Experience with the marker penetration of condensing boilers shows that a price incen-
tive only, will probably not be enough to induce this shift. Apart from the price incen-
tive, players on the market (especially the installation sector) have to adapt to the situa-
tion in which the condensing boiler becomes the standard. This will require acquisition
of additional knowledge for this sector.

The current high market share of condensing boilers in some Member States can be
partly explained by the existing regulations for the energy performance of buildings in
those countries. The EPBD Directive®', which obliges Member States to review mini-
mum energy performance requirements for buildings regularly and to update them (if
necessary) to reflect technical progress, may be a strong factor stimulating the uptake of
condensing boilers in other EU countries as well.

Reducing CO, emission from heating will be an intermediate step in making heating of
dwellings in the EU more sustainable. In the longer term, also due to the restricted avail-
ability of natural gas (and of course the expected increase in gas prices once EU becomes
dependent on gas produced outside the EU), other ways of providing heat to the EU
housing market will require innovative technologies like low temperature heating, opti-
mization of the use of residual (industrial) heat, solar heating (direct for water heating,
but also for seasonal storage), heat pumps, and micro CHP.

I Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002
on the energy performance of buildings.
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4. Case study: Household appliances (‘white goods’)

4.1 Introduction

In this case study, four types of household appliances (with a relatively large share in
household electricity consumption) have been selected for further analysis:

e Refrigerators;

o Washing machines;
+ Dishwashers;

e Freezers.

Figure 4.1 gives an overview of the electricity use of an average household (Milieucen-
traal, 2008). This shows that about 28% of the electricity use of households is linked
with the four types of household appliances in this case study.

Figure 4.1: Household electricity use by type

other appliances; 13%

dryer; 23%

heating and hot water; 11%

refrigerator; 8%
lighting; 13%
freezer; 7%

television (2); 5% washing machine; 5%

computers (2); 7% dishwasher; 8%

Source: Milieucentraal, 2008

The analysis focuses mainly on the quantitative effects of VAT reduction for energy ef-
ficient appliances. In some cases, qualitative arguments are quoted from industry.

The analysis focuses on the following issues:

o Main characteristics of products in the white goods sector;

e Markets (volume, value, structure, expected shifts due to VAT reduction);

« Price, price differences and price development;

« Innovation;

e Impact of reduced VAT rates on consumer demand and producers;

e Overall impact on the market for white goods and the potential environmental bene-
fits.
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4.2 Main factors determining the impact of VAT differentiation

4.2.1 Main characteristics of the product group

This case study covers four types of household appliances: washing machines, refrigera-
tors, freezers and dishwashers. In almost every household use is made of washing ma-
chines and refrigerators. For dishwashers and freezers, the market penetration is lower
(around 50%), as not every household needs such appliances.

The mentioned household appliances serve a practical goal, and therefore, when buying
such appliances, emotional arguments play a minor role in the purchase decision (for
other consumer products, like cars, televisions, etc. next to practical arguments (like size,
energy use, price) also emotional arguments are important (like design, colour, appear-
ance)).

The average lifetime of household appliances is some 15 years, although in many house-
holds appliances of older age are still in use.

Environmental impact

The environmental impact of the four household appliances is mainly linked to energy
use, use of water (washing machines and dishwashers) and the end-of-life of the appli-
ances (recycling). For refrigerators and freezers, also the presence (in old models) of
CFCs plays a role.

As the end-of-life for these appliances is regulated by EU legislation on this (aiming at
maximal recycling and environmentally sound processing), in the case study the focus is
on energy use and water use.

Table 4.1 gives an overview of the (average) annual energy and water use of the house-
hold appliances in different energy classes.

Table 4.1: Specific annual energy and water use for different household appliances, for

different labels

A++ A+ A B C
Fridge/freezer combination 180 kWh 252 kWh 331 kWh 451 kWh 541 kWh
Freezer 200 liter 147 kWh 205 kWh 269 kWh 367 kWh 440 kWh
Dishwasher, energy 209 kWh 249 kWh 288 kWh
Dishwasher, water 40701 4600 1 55001
Washing machine, energy 201 kWh 210 kWh 238 kWh
Washing machine, water 95591 9864 1 11,0001

Source: Milieucentraal, 2008, own estimates (washing machines)

Considerable amounts of energy and water can be saved, if A, A+ or A++ labelled
household appliances are used instead of B and C labelled appliances.

Existing VAT treatment for household appliances

Currently, household appliances are taxed at the normal, none reduced VAT rate.
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4 2.2 Main characteristics of the market

Market size

Table 4.2 gives an overview of the market size of the four selected household appliances

in the EU-15.

Table 4.2: Markets for household appliances in the EU-15, 2002

type of appliance Units Average price Sales

x 1 million € per unit € mln per year
washing machines 10.7 483 5177
Dishwashers 4.8 574 2750
Refrigerators 11.0 456 4999
Freezers 3.7 334 1234
Total 30.2 14 160

Source: GfK group, 2003

The markets for washing machines and refrigerators are mature, most purchases are for
replacing older appliances (which does not mean that these are always disposed of). As
market penetration for dishwashers and freezers is (much) smaller than 100%, in these
segments growth is faster than in the average household appliances market.

Market structure

Several distinctions can be made for the market structure. On the production side of the
market, the market is already highly centralised, with a few large producers covering
over half of the total market:

+ Siemens/Bosch;
e Miele;

¢ Electrolux;

e Whirlpool;

o Indesit;

e Zanussi.

Most producers supply a wide range of models, and constantly modernise their supply, to
satisfy the demand of the consumers (see next sections).

In the retail sector, the tendency of concentration towards a few larger retailers (like
Comet (UK), BCC (NL), Mediamarkt (D, NL), etc.) also exists.

Moreover, the use of internet has made the market for household appliances more trans-
parent, giving the consumers the opportunity to investigate supply characteristics (price,
energy and water use, capacity and other product characteristics) of household appli-
ances on line. For example, in the Netherlands the website www.kieskeurig.nl gives an
overview of product prices and characteristics; in Germany for example
www.preissuchmaschine.de.
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Figure 4.2:Cost development of specific prices of refrigerators, washing machines and
freezers in the Netherlands, by energy efficiency class and market
size(source: Weiss et al., 2008)
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Price development

Prices of household appliances are under constant pressure. The following reasons for
the continuous drop in prices can be mentioned:

« market size;
e competition.

The development of prices of household appliances is given in Figure 4.2 (no data avail-

able for dishwashers).

In figure 4.2 it can be seen that in general the prices of household appliances decrease in

accordance with total market growth.

Innovation

Despite or maybe as a result of the price erosion as shown above, the market for house-
hold appliances is continuously innovating, especially in the field of energy efficiency
and water use. Figure 4.3 gives an overview of the development of the shares of energy

labels in the EU markets for refrigerators, washing machines and dishwashers.

Figure 4.3: Technological development (energy efficiency classes) in the EU market for

refrigerators/freezers, washing machines and dishwashers

Refrigerators and freezers (EU)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

100%
90%
80%
70%
60% @D
50% |mC
40% |gB
30% g A
20%
10%

0%

Washing machines (EU)

Dishwashers (EU)

1999

2000

100%
90%

- 80%

70%
60% (®D
50% |mC
40% 0B
30% | g A
20%
10%
0%

1999 2000 2001

2002

2003

100%

r 90%
- 80%
r 70%
- 60%
- 50%
- 40%
- 30%
- 20%
- 10%

0%

Source: CECED (www.ceced.org) and GfK (2005)

Figure 4.3 shows that the market for these household appliances is constantly innovating

with respect to energy efficiency. Due to this continuous improvement, the average an-

nual energy use of the sold appliances is 1-5% lower than for the previous year.

The market penetration of A-type to over 50% of total EU sales only took between 5
years (washing machines and dishwashers) and 9 years (refrigerators and dishwashers).
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These developments must be taken into consideration, when assessing the potential ef-
fect of VAT reduction on the energy efficient side of the market.

Actually, the figures show that some 10 years ago, the classification of energy labels was
adequate to represent the spectrum of appliances for sale. But in 2004, in most cases the
A-type is already the standard, thus indicating that there is a need for further distinction
within the A class (which is already the case for refrigerators).

The continuous development of the quality of household appliances also needs to be
taken into account when designing VAT reduction strategies: it would not make much
sense in the current market to allow reduced VAT for everything better than B (except
maybe for some markets in the new member states), as this would mostly subsidise con-
sumers which already would by an A class appliance anyway (the problem of the “free
riders”).

4.2.3 The ‘green’ product alternative

Energy labels can be used for defining the “green alternative”. A possible complication
is that the market situation may vary in different member states. In some member states
the take up of efficient appliances is much higher than in other markets (see Figure 4.4).

Figure 4.4 Share of A(+) type household appliances in (western) EU member states in
total sales

100% O washing machines O dish washers @ refrigerators 5] fieezers
75% | i
50% | | . Bm

0%
EU10 E UK | E D NL

source: GFK, 2003

This indicates that if VAT reduction is applied in the EU, there is a case for differentia-
tions: in some member states the distinction may be between A and A+ (or better),
whereas in other member states still the B-types dominate the market, making a distinc-
tion between A and B more appropriate. The disadvantage may be that undesired border
effects lure.

As can be seen from table 4.1, the green alternatives are more energy efficient and also
use less water (washing machines and dishwashers). Comparing the best with the worst
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alternative, the green alternative may be up to 3 times more efficient than the worst al-

ternative.

In theory, more efficient appliances are more expensive to produce, which leads to
higher prices for consumers for the more efficient appliances. However, not only the

technology (more advanced in efficient appliances) applied is relevant, but also market

size. So it even may be the case that a more efficient appliance comes at the same or

even a lower price than the next best appliance.

For consumers, it is hard to figure out the price differences if linked to the energy class.
As several thousand appliances are on the market, the average consumer will not be able

to assess price differences between ‘green’ and ‘non-green’ appliances. Also because

price differences within a category (for example large refrigerators with a separate freez-
ing section) may be larger for different trademarks than the price difference between A

and A+.%

In table 4.3 the prices and price differences (with the price of A) between different types
of household appliances are shown, based on databases in the Netherlands, Germany and
the UK.

Table 4.3:Average prices of household appliances in the Netherlands, United Kingdom
and Germany, price differences (with A-class) and possible VAT advantage
with low VAT rates

Appliance | E class |price NL |difference | VAT ad- |price difference VAT ad- |price difference | VAT ad-
with A vantage |UK with A vantage |DE with A vantage
Washing A++ € 1.217| €837 €129 ’ ’ ’
machines A+ €632 € 10 € 69 € 489 | €109 € 52
A €622 € 380
B €489 € 393
Refrigerators |A++ | €513 €151 € 56 € 708 | €271 € 75
A+ €381 € 20 € 42 € 414 |-/-€ 23 € 44
A € 361 € 437
B €330 € 345
Freezers A++ | €612 €152 € 67 € 800 | €513 € 85 €557 | € 76 € 56
A+ €503 € 43 € 55 € 490 | €202 € 52 €531 € 49 € 54
A € 460 € 288 €482 |-
B €419 € 259
Dishwashers | A+ € -
A €533 € 387
B €310 € 349
C €359 € 316

Sources: analysis of data: www.kieskeurig.nl (2008), www.preissuchmachine.de (2008) and UK
Treasury, 2008

22

For example, the average specific price of a Miele freezer is € 4.32 (per litre), the average

specific price of a Bosch freezer is € 3.02 (source: based on analysis of the database of “Pre-
issuchmachine”, Germany). In the same database, the specific price of an A+ freezer is € 2.62
and for the A-type € 2.38 (per litre)
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Table 4.3 shows that not in all cases the better alternatives are more expensive, in one
case the more efficient appliance is even cheaper (UK, refrigerator A+).

In the table also the observed price differences can be compared with the possible advan-
tage of the VAT reduction. This shows, that in some cases the VAT reduction can be
higher than the price difference, making it for consumers extremely interesting to pur-
chase an A+(+) type of the appliance (assuming that no emotional arguments play a role,
and that the A+(+) types are in sufficient numbers available).

It can also be observed that the price differences in the UK between A-types and A+(+)
types are often much larger than in the Netherlands. This indicates that different pricing
strategies are applied in the UK and the Netherlands, or that the larger penetration of
A+(+) appliances Netherlands leads to lower prices (due to the larger scale, thus cost
savings).

It also should be mentioned that prices differ amongst member states. Information of
GFK (a market research company) shows that prices of household appliances are in gen-
eral higher in “old member states” than in the “new member states” (see Figure 4.5).

Figure 4.5 Price differences of household appliances between Western and Cen-
tral/Eastern European countries
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source: GFK, 2005

In central and eastern Europe it may well be that the appliances sold on the market are
somewhat smaller than in western Europe, and less luxury, partly explaining the lower
average prices.

4.2.4 Impact of VAT reduction on product prices

As the market for household appliances is very competitive (which is also clear from the
constant pressure on prices as shown in figure 4.2), it is likely that a possible reduction
of the VAT rates for the most efficient appliances will be passed through to the consum-
ers for 100%. This is also confirmed by other research (Copenhagen Economics) and by
the sector associations in some countries (France, UK, Netherlands). As retailers have a
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preference for prices like € 399 or € 149 (etc.), the new prices may be not exactly be set
at the price which would result with a low VAT rate. Taking the above examples®, €
399,- would be reduced to € 355, but might actually result in a price of € 359 or € 349,
the price of € 149 would result with low VAT in € 136, but the actual price might be €
139.

As at least some of the retailers will use the VAT reduction on energy efficient appli-
ances as a marketing opportunity and advertise with it, the VAT reduction (or advantage)
will be advertised openly (and there are even arguments to make it obligatory to stores to
advertise the lower VAT rate).

4.2.5 Impact of price reductions on consumer demand

As there is very little direct experience with VAT reductions for household appliances,
the potential effect of a VAT reduction needs to be assessed indirectly, by analysing
price differences between A(+) labelled appliances and B-labels (see above), by analys-
ing comparable subsidy schemes applied for household appliances (see for example an-
nex 4A) or by analysing market data (annex 4B/4C). Additionally, representatives of re-
tailers and producers have been asked to assess the effect of VAT reduction for energy
efficient household appliances.

In a theoretical approach, the price differences between household appliances of the dif-
ferent energy classes can be compared. As shown in table 4.3 the price difference be-
tween an A and an A+ appliance in many cases can be overcome for (over) 100% by re-
ducing VAT to the low rate. In such cases there would be financial reason for consumers
not to buy the A+ appliance, suggesting a large shift if the price difference is already
small.

In the UK, in the spring of 2008 the retailer “Comet” announced a (temporary) price de-
crease equivalent to the removal of VAT on the most energy efficient household appli-
ances (Comet, 2008). They report a drastic increase in sales for the product groups in
question. After 2 weeks, sales of the energy efficient appliances included in the trial had
almost tripled, whereas the sales of products not covered by the VAT exemption dropped
8%. This indicates an increase of nearly 10% points of the sales of A(+) labelled prod-
ucts, compared to the period before the (pseudo) VAT exemption trial was introduced.
Although this only is a trial for a short period, it indicates that VAT reductions in prac-
tice may well be effective.

There are also other examples of tax incentives for white goods. One of the first schemes
was applied in the Netherlands between January 2000 and autumn 2002, the so called
EPR (Energy Premium Scheme) (see Annex 4A). The analysis in annex 4A indicates
that the subsidy applied (which was about of the same order of magnitude as the reduced
VAT would imply) partly has speeded up the market penetration of energy efficient ap-
pliances (in comparison with the average development of the EU market in that period).
A conservative estimate indicates that the subsidy has been responsible for roughly a
15% point additional increase in market share of A(+) labelled appliances(whereas in to-
tal the shifts in market share were between 15% and 40%).

2 With Dutch VAT rates of 19% and 6%
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Also in other member states various tax incentives have been applied. In Denmark dur-
ing the last two months of 1999 a subsidy was given on A type appliances at check out.
It is said that due to this action, the market share increased from 10% to 50%. In Italy,
since 2006, consumers can claim an income tax credit in case they buy certain energy ef-
ficient appliances. During the first nine months of implementation in 2007, the market
share of A(+) labelled appliances increased by 28%. In Spain, the “Plan Renové Electro-
domésticos” subsidises energy efficient appliances replacing old appliances. It is esti-
mated that under the subsidy, 750 000 energy efficient appliances will be sold (roughly
25% of total market for household appliances). Also in Switzerland and Hungary initia-
tives have been taken to increase the market shares of energy efficient appliances (see
for details of the schemes: BIO (2008)).

Although the tax incentives applied for energy efficient household appliances differ from
VAT reduction, the results of these incentives show that consumers will react to changes
in relative prices. This is also confirmed by the results of interviews with various organi-
sations and retailers, they all expect “a large positive effect on the market shares” of the
products with reduced VAT (see annex 4C). In most cases where the effect can be as-
sessed roughly, the subsidy induces an increase in sales of energy efficient appliances by
10% points or more (40% in Denmark).

4.2.6 Impact on producers and retailers

In general, the white goods sector has a positive attitude towards tax incentives, as it
would encourage higher market shares for energy efficient appliances. The reduction of
VAT rates for the “top market” would be more than enough to have a significant impact
on the market share for these products. CECED, the European federation of domestic
equipment manufacturers, would however prefer other tax incentives than VAT reduc-
tion (tax credits (on income tax) or direct subsides channelled through the retailers).
However, this view is not common, for example British, Belgian and Dutch federations
of the white goods retail sector, strongly support the idea of a reduced VAT rate for en-
ergy efficient appliances (BRC et al., 2008).

Producers and retailers in the white goods sector will — as a result of reduced VAT rates
for certain appliances — (slightly) change their price strategies. Some of the respondents
think that this is only temporarily, in the period just after the implementation of lower
VAT rates. The temporary effect will manifest itself with selling out (lowering prices)
for old stocks of products without VAT reduction. Another effect may be that due to the
increased market shares of products with VAT reduction, production and distribution
costs decrease (due to economies of scale), making it possible to lower the prices for this
segment of the market. The CECED is afraid that the reduction of VAT will not be
openly advertised, thus “distorting” the price image of the “top market” (as they are sold
for a lower price than without the reduction). Once a product no longer applies for the
VAT reduction, the resulting increase in the market-price in this segment would stimu-
late (perversely) sales of products with B/C labels. However, the experience with the
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EPR subsidy in the Netherlands shows that after (suddenly) ending®* such a subsidy, it is
not necessarily so that the consumers demand for the A(+) appliances drops back to old
levels.

In the longer term, the sector anticipates that reduced VAT rates for the most energy ef-
ficient products, will boost innovation in the sector. It thus would change (speed up) in-
novative effort of the sector. The introduction of reduced VAT rates also are believed to
have a (slightly) positive effect on the sector profits. This indicates an expected increase
in the total value of the market for white goods (due to for example the somewhat higher
average prices of products sold (more A(+) products, less B and C)).

Although the market for white goods is concentrating (few very large producers and re-
tailers) still there is more than enough choice for the consumers. Several 100’s of models
are on the market, and the supply easily adapts to consumer demands. So the changes in
demand of consumers will be followed by the sector. Only temporary actions (“selling
out”) may affect in the short term the size of the different market segments. This is also
confirmed by the longer term development of the markets for white goods (see figure
4.3). As the demand for the most energy efficient appliances would increase, producers
would be forced to adapt their innovation strategy. As the sector expects a structural in-
crease of the rate of innovation, this would imply also a structural larger innovation ef-
fort for producers.

Although reduction of VAT rates as such is already believed to be effective, additional
marketing efforts (linked with reduced VAT rates) are needed, and many retailers would
explicitly use VAT reduction as a selling argument.

Most producers and retailers agree that VAT reductions should be dynamically imple-
mented in the white goods sector. This implies that due to the continuously improving
efficiency, the criteria for allowing VAT reduction should be tightened every once in a
while. This obviously will have some side effects (“selling out” for example) around the
date when stricter criteria will be introduced. CECED is afraid of these side effects, but it
should be mentioned that any temporary subsidy on energy efficient products will have
such effects when the scheme is stopped.

4.3 Assessing the impact of VAT differentiation

4 .3.1 Quantitative assessment

In the quantitative assessment a few key parameters are decisive for the effects of the
VAT reduction:

« price difference between green and non green alternative, before and after VAT re-
duction;

« market volumes of green and non green alternative;

o change in market shares due to the VAT reduction.

* The sudden end of the EPR subsidy was induced by the large number of (assumed) “free rid-
ers”, but one can also see in figure 4.5 that in 2002 the market share of A(+) was around
90%, thus giving a subsidy to almost all consumers.
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Price difference

The price differences between A+(+) type and A type appliances have been assessed for
the Netherlands, UK and Germany. The results of the analysis are shown in table 4.3.

Change in market shares

A way to assess the potential effects of a VAT reduction for the (most) energy efficient
types (A+ or better) is to look at market shares in a base year (for EU, latest data avail-
able are for 2004). Next this is compared with the potential market shares after VAT re-
duction is implemented. The hypothesis is that the VAT reduction would increase market
penetration of A(+) appliances by about 15% (see annex 4A). In that hypothetical case, it
would be correct to replace the EU 2004 market shares by the 2004 market shares for the
Netherlands. This would result roughly in the following market shares (Table 4.5).

Table 4.5: Expected shift in market shares for household appliances in the EU, when the

VAT rate for A+(+) would be reduced from the standard rate to the low (or
intermediate) rate

Energy Market shares EU 2004 | Market shares after VAT reduction | Shifts in market shares induced by
class (compared to 2004 market shares) lower VAT rates
refri| freezer| wash- dish refri| freezer| wash- dish refri| freezer| wash- dish
gerator ing ma- | washer| gerator ing ma-| washer| gerator ing ma-| washer

chine chine chine

A++ 1% 1% 1% 0% 1% 1% 1%

A+ 5% 5% 19% 19% 16% 0% 14% 14% 16%
A 57% 57% 80% 75% 68% 68% 75% 94% 11% 11% -5% 19%
B 30% 30% 11% 15% 10% 10% 2% 3%| -20%| -20% 9% | -12%
C 6% 6% 7% 10% 1% 1% 4% 3% -5% -5% -3% -7%
D 2% 2% 3% 0% 1% 1% 2% 0% -1% -1% -1% 0%

total 100%| 100%| 100%| 100% | 100%| 100%| 100%| 100%

Source: own analysis based on experience with the EPR subsidy scheme

Table 4.5 shows that it can be expected that the market shares of the most efficient
household appliances would increase by some 15% points at the expense of the energy

classes A, B, C and D*. This is more or less in line with the experiences with various

subsidies for energy efficient white goods (see section 4.2.5).

Due to the VAT reduction, the cost difference between the A+ (and A++) and A types
becomes smaller, making the payback period for the additional investments in these
household appliances shorter. This is shown in Table 4.6.

* For dishwashers, no shift towards A+ is expected, due to the lack of supply of such appliances.
So a reduced VAT rate for A+ appliances would not have effect in the dishwasher market.
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Table 4.6: Extra costs for consumer for refrigerators/freezers/washing machines, energy
savings and payback period, for A+ and A++ type, compared to A and B

type

EU refrigerator Freezer washing machine

extra| annual| payback| extra| annual| payback| extra| annual| payback

costs| savings| period| costs| savings period| costs| savings| period
A++ €151 -€25.6 59| €152 €127 12.0
A+ €20 -€129 1.6| €43 €63 6.8 €10| -€3.1 33
A++, with low
VAT €95| €25.6 3.7 €85| -€12.7 6.7
A+, with low VAT -€22| €129 -1.7] €12 €63 20| €59 -€3.1 -19.3

* based on analysis of prices, labels and other characteristics of over 1000 different refrigerators, freezers and
washing machines in the Netherlands, average EU electricity prices for 2006 (€ 0.136 per kWh) and a water price
of € 1.5 per m’.

Table 4.6 shows that with 2006 prices for electricity and a water price of € 1.50 per m’
(this price differs considerably within EU, due to local circumstances), the payback pe-
riod for A++ appliances (refrigerators and freezers) would decrease by 2 — 5 years if
lower VAT would be applied. For A+ appliances, the additional costs with lower VAT
rates would be negative in the three examples (for dishwashers no information available
for A+). This leads to an immediate financial benefit to the consumers, and additional
benefits of between € 3 (washing machines) to € 13 (refrigerators) per year.

Analysis of effects

In the above sections, the basic data needed for a further quantitative analysis have been
presented:

e current market and market shares;

« prices and price differences between A+(+) and A appliances;

« payback periods of the “green alternative”;

« potential shift in market shares due to VAT reduction for the “green alternative”.

In Table 4.7 the 2004 markets for household appliances are compared with the markets
as they may look like when VAT reduction for A+(+) appliances is in place. The market
volumes are estimated by multiplying market shares of different energy labels with the
total market volume (in units). No growth or decrease of the total market volume is as-
sumed”®. The market volumes in monetary terms are estimated based on the average EU
prices, in combination with the price differences between energy labels as observed on
the Dutch market.

%% Although one may expect that due to price elasticity, the volume of the market would slightly
increase.
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Table 4.7: Market volumes of refrigerators, freezers and washing machines in units and
in production value (excl. VAT), without and with VAT reduction for A+ ap-

pliances
Energy | refrigerator freezer washing machine
class
units (x mln) units VAT | units (x mln) units VAT | units (x mln) units VAT
reduction reduction reduction
(x mln) (x mln) (x mln)
A++ 0,1 0,0 0,1
A+ 0,5 2,1 0,2 0,7 1,7
A 6,2 7,4 2,1 2,5 8,5 8,0
B 3,3 1,1 1,1 0,4 1,2 0,2
C 0,7 0,1 0,2 0,1 0,7 0,4
D 0,2 0,1 0,1 0,0 0,3 0,2
Total 11,0 11,0 3,7 3,7 10,7 10,7
market vol- market vol- market vol- market vol- market vol- market vol-
ume ume ume ume ume ume
(€ mln) (€ mln) (€ mln) (€ mln) (€ mln) (€ mln)
A++ 54 13 39
A+ 272 1044 69 267 857
A 2937 3500 725 864 4147 3908
B 1399 460 344 113 450 84
C 287 64 71 16 287 172
D 104 47 25 12 116 86
Total 4999 5169 1234 1283 5000 5145

The results show that due to the shift in market shares, the volume in monetary terms of
the refrigerator, freezer and washing machine market as a whole (for producers) in-
creases by about 3% - 4%.

Producers not able to supply A+ and or A++ appliances, could face a loss in market
share, at the benefit of producers with extended experience in high efficiency household
appliances.

Table 4.8 shows what the effect on market values for consumer would be, and the effect
on VAT revenues.

For consumers the market volume (in monetary terms) would hardly change with re-
duced VAT rates. The reduction of VAT payments is compensated by increases in the
average price levels.

As a consequence of the reduced VAT rates, VAT revenues would drop, by between
13% for refrigerators and freezers to 10% for washing machines. In absolute terms the
VAT reduction would lead to tax revenue loss of € 245 million in the EU.
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Table 4.8: Market in the EU, base-year (2004) and assessment of increased market
share for A+(+) refrigerators/freezers/washing machines, at consumer
prices (incl. VAT) and estimated VAT revenues, in min €

refrigerator Freezer washing machine
total market | total market | total market | total market | total market | total market
incl VAT incl VAT, incl VAT incl VAT, incl VAT incl VAT,
reduced reduced reduced
VAT VAT VAT
A++ 57 13 41
A+ 323 1095 82 280 899
A 3484 4151 860 1024 4919 4634
B 1659 546 408 134 534 100
C 341 76 84 19 341 204
D 123 56 30 14 137 102
total 5928 5980 1464 1484 5930 5980
VAT reve- VAT reve- VAT reve- VAT reve- VAT reve- VAT reve-
nues nues with nues nues with nues nues with
VAT reduc- VAT reduc- VAT reduc-
tion tion tion
A++ 3 1 2
A+ 51 51 13 13 42
A 546 651 135 161 771 727
B 260 86 64 21 84 16
C 53 12 13 3 53 32
D 19 9 5 2 22 16
total 930 811 230 200 930 834

Source: own assessment

Environmental effects

The environmental effects can be assessed in various ways. At the basis of the compari-
son stands the average emission of CO, due to the use of electricity (and the production
of water) and the savings thereof due to purchasing A+(+) appliances.

The average emission of household appliances due to the use of electricity can be esti-
mated by assessing annual electricity use and an emission factor (for CO; of electricity
production). In this assessment an average emission factor for CO, is applied of 0.68 kg
CO; per kWh. For water production, it is assumed that per cubic meter of water 0.3 kWh

is used.

Tables 4.9a-c show the total CO, emissions for three types of white goods. The emis-
sions are assessed on basis of a lifetime of 15 years, for annual sales. By comparing the
estimated CO, emissions in the base case (without VAT reduction and old market
shares) with the reduced VAT case (with VAT reduction and new market shares), the to-
tal effect on CO, emission can be assessed.
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Table 4.9a: Estimated environmental effect (CO, reduction) of reducing VAT rates for
A+ and A++ refrigerators

Energy specific energy use| specific CO,-emission Total CO, emission Total CO, emission
class (kWh/year) (kg/year) base year VAT reduction
(mln kg) (mln kg)

A++ 114 77 95
A+ 192 130 1073 4117
A 271 184 17262 20571
B 279 190 9270 3049
C 279 190 1904 422
D 279 190 687 312
30195 28566

Table 4.9b: Estimated environmental effect (CO, reduction) of reducing VAT rates for

A+ and A++ freezers

Energy specific energy use| specific CO,-emission Total CO, emission Total CO, emission
class (kWh/year) (kg/year) base year VAT reduction
(mln kg) (mln kg)

A++ 202 137 56
A+ 255 173 481 1844
A 287 195 6172 7355
B 388 264 4348 1430
C 388 264 893 198
D 388 264 322 146
12216 11031

Table 4.9c: Estimated environmental effect (CO; reduction) of reducing VAT rates for
A+ and A++ washing machines

Energy specific specific Specific Specific| Total CO, emission| Total CO, emission
class| energy use CO,-| wateruse| CO, emis- base year VAT reduction
(kWh/year)| emission| (liter/year)| sion (wa- (mln kg) (mln kg)

ter)

kg/year kg/year
A++ 190 130 9000 1,8 157
A+ 201 136 9500 1,9 3599
A 210 143 10000 2,0 18539 17468
B 238 162 11000 2,2 2902 542
C 238 162 11000 2,2 1768 1055
D 238 162 11000 2,2 712 528
23921 23349

Source: own assessment based on EU market data, estimated market changes and standard emission factors

This analysis shows that the VAT reduction leads to a CO, reduction of in total 3.4 Mton
per year for the appliances assessed. The relative reduction would be in the order of 5%.

The above analysis presents average results for the EU market as a whole. As already in-
dicated, the market structure (in terms of market shares of the various energy labels) dif-
fers amongst member states. So in member states with a relative low penetration of en-
ergy efficient appliances (South, Central-East) it may be anticipated that the effects will
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be larger than in the “mature” markets (West, North). Increased innovation, as is ex-
pected by the white goods sector, may also lead to higher replacement rates (as in theory,
the payback times of new energy efficient appliances are shortened, making it financially
more attractive for consumers to replace older appliances). This may especially be the
case in the less mature white good markets (South and Central-East Europe).

As too little information is available on the potential differences in effects of VAT re-
ductions in specific member states (in relation to the market structure), it is not possible
to assess in quantitative terms the effectiveness of VAT reductions for individual mem-
ber states. But in general, larger effects may be anticipated in the less developed markets.

Conclusions/Discussion

In the analysis it has been assumed that the VAT reduction is applied in the whole EU
for A+(+) household appliances.

The analysis shows that the exact effect of a VAT reduction is difficult to assess, but
there is a common opinion in the white goods sector, that reduced VAT rate indeed will
speed up the take up of the more energy efficient appliances significantly.

Within the sector, not all representatives would support the reduced VAT rate instru-
ment. CECED advocates other types of subsidies (like the subsidies given in Spain and
Italy), to avoid market distortion. However, in other Member States (UK, B, NL) white
goods retailer associations strongly support the initiative of Sarkozy and Brown.

As the market for household appliances is very dynamic, a shift in market shares of en-
ergy labels will occur to a certain extent autonomously. By means of analysing the ef-
fects of the Dutch EPR subsidy in comparison with EU market trends, the hypothesis is
made that a (positive) shift of 15% in market shares or a 2 — 4 years speeding up of inno-
vations can be achieved when applying financial incentives, like reduced VAT rates.

Also, the industry expects that a reduced VAT rate for A+(+) appliances will speed up

market introduction of these appliances. It also will affect (temporarily) pricing strate-

gies of the industry (to “sell out”), but as a whole, the effect on the industry is assessed
positively (increased innovation, increased turn over and profits).

Annex 4.A

In this annex, the EPR subsidy scheme — as applied in the Netherlands between begin
2000 and autumn 2002 — will be analysed in the context of the differences in the market
development in the Netherlands compared to the EU.

As the market for household appliances is constantly developing in a more efficient di-
rection, the impact of subsidising part of the market cannot be simply estimated by mak-
ing use of price elasticities. In such a dynamic market, the effect of subsidising would
rather be an acceleration of innovation (by maybe a few years) than change the market
structure permanently. This can be partly illustrated by Figure 4A1, in which the market
share of A(+) type appliances in the EU is compared to the Netherlands.
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Figure 44.1: Development of market share of A(+) appliances in the Netherlands, com-
pared to the EU, refrigerators/freezers, washing machines and dishwashers,

1994/1997/1999 - 2004
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Figure 4A.1 shows that starting from (almost) the same market penetration at the launch
of A types on the market, the increase of the market share in total sales is (much) faster
in the Netherlands than in the EU-average. The difference between NL and EU market
shares is largest in 2001/2002: refrigerators/freezers: 40%, washing machines: 35%,
dishwashers 50%.

But one can also see that after a few years, the difference between EU and NL gets
smaller again and in the end (2004) almost disappears. So the working hypothesis is that
in the Dutch market for one or another reason, the market penetration of A types has
been speeded up compared to the EU.

There may be several reasons to explain the faster growth of the market shares for A(+)
types in the Netherlands:

The Netherlands is one of the richer member states, which may partly explain why
consumers choose more expensive but also more efficient appliances. Actually, a
study found that functionality/performance of a large household appliance is the most
important factor in the purchase decision (56% of respondents; price was most deci-
sive factor for 17% (see Molenaar, 2006));
Consumers may be aware of the economic advantage of A(+) types and sometimes
will compare future energy savings with additional costs of the more efficient type;
Environmental awareness campaigns, for example, the government and shops have
always promoted the energy labels as something to be taken into consideration;
From the beginning of 2000 till the autumn of 2002, a subsidy was given on various
CO;-saving appliances (€ 50 for an A-class refrigerator/freezer; € 100 for an A+-
class refrigerator/freezer; €100 for an AAA washing machine and € 50 for an A
dishwasher). Compared to the average prices of household appliances in 2000, the
subsidy ranged from 10 — 20% of the sales price.

60




The use of differential VAT rates to promote changes in consumption and innovation 61

Although it is tempting to explain the differences between EU and the NL as a conse-
quence of the subsidy (which was in effect quite comparable to what a reduced VAT rate
would achieve), the graphs in Figure 4.5 show that already before the introduction of the
EPR subsidy on household appliances a difference in market share existed in 1999. The
difference in market share for A(+) types between NL and the EU was:

o for refrigerators/freezers: 27% (maximal difference 42% in 2001);
o for washing machines: 20% (maximal difference 36% in 2001);
o for dishwashers 11% (maximal difference 51% in 2002).

By comparing the differences before introduction and during the period the EPR subsidy
existed, one can conclude that the EPR subsidy may have had a maximal effect of 15%
additional market share (to the EU average) for washing machines, refrigerators and
freezers, and up to 40% for dishwashers.

If the above reasoning is correct, a reduction of VAT rates for the energy efficient appli-
ances would raise demand by 15% points (% of total market) (assuming that the 40% for
dishwashers would be also caused by other factors®”). This would mean that about half of
the difference actually can be linked to the subsidy, and the other half to other factors.

Another way to look at the above analysis is not to focus on the differences between
market penetration between NL and EU in a given year, but to assume that the A(+)
types will anyway penetrate the market in the somewhat longer term, and that the differ-
ence should be viewed in years ahead of the average EU market. This hypothesis is at
least partly confirmed by the graphs. One might estimate that the Dutch market has been
3 to 4 years ahead of the EU market in buying A(+) appliances. So, assuming no finan-
cial incentives being used in the EU in the period of analysis (but maybe also the lack of
other instruments to seduce consumers to buy A(+) appliances), maximally a 4 year ad-
vantage can be achieved by a financial incentive like the reduced VAT for the most effi-
cient appliances.

Annex 4.B

In this annex the relationship between on the one hand the market shares of A(+) types
of household appliances and on the other hand the price differences between A(+) and B-
labelled appliances is investigated. Figure 4B.1 gives some results for washing ma-
chines, refrigerators, dishwashers and freezers.

Although the correlation is not strong, one can see by the slope of the trend lines, that in
general a smaller price difference leads to a higher market share for A(+) type appli-
ances. So lower prices for A(+) labelled household appliances would lead to a higher
demand and market share for these appliances. The trend-lines suggest that a 10% de-
crease in price difference could lead to an increase in market share of between 18% (re-
frigerators) to 45% (washing machines) or even 80% (freezers).

%" In some of the interviews, the Dutch market for household appliances is mentioned to be a
“sort of test market” (as producers are continentally oriented, this may be the case).
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Figure 4B.1: Market share of A(+)appliance in west EU member states in relation to
the price difference between A(+) and B labelled household appliances
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As the data used in this analysis are dated (2003), and the markets have in the meantime
developed further (in the direction of A(+)-labelled appliances), the values from the
above analysis should only be seen as indicative.

It also can be argued that the price difference is not the driving force for the market
share, but that a high market share enables retailers (and producers) to supply the market
at lower prices (due to economies of scale).

Annex 4.C

In this annex the questionnaire responses obtained in the interviews with representatives
from the industry are presented. 5 organisations answered to the questions, 3 Dutch or-
ganisations and 2 French organisations.

When reviewing the answers it appears that in most cases there is a large similarity in the
answers on the issues raised. ‘Outliers’ are indicated in red.
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Legenda: 1 = don’t agree at all; 5 = fully agree

Statement

NI1

NI2

NI3

F1

F2

1) A reduction of the VAT rate on environmentally advanced products
will have a large positive effect on the market share of that type of
product.

2) The financial advantage of a reduced VAT rate (to the consumer)
is too little to have a significant effect on market shares

3) The financial advantage of a reduced VAT rate will be the most
important driver of speeding up the market introduction of environ-
mentally advanced products

4) The reduced VAT rate will be passed through for 100% to con-
sumers

5) Retailers and producers will try to increase profits by only passing
through a part of the VAT reduction to consumers

6) A reduced VAT on environmentally advanced products will not
change the price strategies of producers

7) A reduced VAT on environmentally advanced products will not
change the price strategies of retailers

8) For environmentally advanced products the profit margins (for
producers and retailers) are normally lower than the average profit
margins on the whole spectrum of products

9) Reduced VAT or other financial incentives for environmentally ad-
vanced products will speed up market introduction of such products

10) A larger demand for environmentally advanced products will
have a positive effect on innovation rates in the sector

11) A larger demand for environmentally advanced products will
have a positive effect on profits of the sector

12) A larger demand for environmentally advanced products will only
benefit the most innovative producers in the sector

13) A reduced VAT on environmentally advanced products will have
an impact on the price of other products (i.e. non-environmentally
advanced)

14) A reduced VAT on environmentally advanced products will ‘indi-
rectly’ increase consumers’ awareness on energy efficiency and en-
vironmental issues

15) Apart from the financial incentive it provides, a reduced VAT rate
will act as a ‘signal’ that buying that product is ‘the right thing to do’
or that 'you are getting more than you pay for'

16) Non-financial considerations (consumer habits, trends, fashion;
perception, trust, beliefs and prejudices; media influence; advertising
and promotion; regulations and legislation etc.) are much more im-
portant determinants of consumer choice than financial ones

17) Most consumers are myopic. They will buy the least expensive
product, even if it is clear that the higher price of the more expensive
alternative is earned back in a few years through lower energy bills
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Statement

NI1

NI2

NI3

F1

F2

18) Reduced VAT rates for environmentally advanced products will
only be effective if they are accompanied by promotional campaigns
for those products

4

4

19) Introducing a dual VAT rate will increase the one off and on-
going costs of VAT administration for retailers substantially (by more
than 10% of their present VAT administration costs).

20) The criteria for VAT reduction need to be differentiated by Mem-
ber State. In some countries, the market share of environmentally
advanced products (e.g. with the ‘A* energy label) is already large,
and those countries should apply stricter criteria than the others

21) The criteria for VAT differentiation should be applied in a dy-
namic way. They should become stricter every 3-6 years, so as to
ensure that only the most environmentally advanced products avail-
able on the market qualify.

22) The market for the product group we are talking about is a very
dynamic one, and there is an autonomous trend towards environ-
mental improvement. Introducing a reduced VAT rate will do little to
speed up that trend.
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5. Case study: Thermal insulation

5.1 Introduction

Thermal insulation combined with the application of energy saving windows holds a key
position to lower the CO,-emissions of the European building stock. Adding thermal in-
sulation to existing buildings in the EU could potentially reduce the CO,-emissions and
the respective energy costs for heating by 42% (Eurima, 2002). This corresponds to an
annual avoidance of 353 million tons of additional CO, emissions. The lion’s share of
this reduction potential is located in the moderate climatic zone™®.

5.1.1 Main characteristics of the product group

The product group under consideration includes cavity wall insulation, loft insulation
and draught stripping insulation for walls, floors, ceilings, roofs, lofts, water tanks, pipes
and other plumbing fittings, double glazing and draught stripping for windows and
doors.

Insulation types

Insulated dry lining — often used insulation for both new build and refurbishment is to
dry-line the walls with a composite insulation/plasterboard. With the correct materials,
this technique not only delivers excellent insulation performance, but also provides va-
pour control and a first-class plastering or decorating surface in one board.

External insulation — these systems are made up of an insulation layer fixed to the ex-
isting wall (using a combination of mechanical fixings and adhesive, depending on the
insulation material used) and a protective render or cladding finish.

Loft insulation — insulation of the loft with mineral wool quilt, blown mineral wool or
blown cellulose fibre which prevents heat loss in winter (and also heat gain in summer).

Cavity wall insulation - Cavity wall insulation is injected with either mineral wool,
foam or beads into the cavity between the inner and outer leaves of brickwork that make
up the external wall of a property.

Most of the above insulation products have an average lifetime of 30 to 40 years.

5.1.2 Environmental impact of insulation materials

Buildings are the largest single energy-using sector accounting for 40% of Europe’s en-
ergy (Figure 5.1). This amounts to 842 million tonnes of CO, emissions in the EU,
which is around twice Europe’s Kyoto target. Energy saving insulation materials can re-
duce emissions from buildings (new and existing) by 460 million tonnes of CO; per year.

28 Europe’s moderate central climatic zone includes Belgium, Denmark, Germany, France, Great
Britain, Ireland, Luxembourg, the Netherlands, Austria and Switzerland.
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For example, a properly insulated home uses only 27% of the energy that is needed to
heat a standard house built before 1974 (Eurima, 2006a).

Figure 5.1 Energy use in Europe

Transport,

329%, Buildings,

40%

Industry,
28%

Source: Eurima (2006a)

5.2 Existing VAT treatment on energy saving materials in the EU

Reduced VAT rates are in place for energy-saving building materials and heating
equipment in the United Kingdom, and a reduced VAT rate applies to renovation work
in the housing sector in France (as well as in some other Member States). The installa-
tion must be done by a professional or approved contractor.

Labour accounts for a high proportion of the cost of installing energy saving materials,
and the actual product cost is not more than 10% of the overall cost. Thus the installation
service which accounts for the largest part of the overall cost also attracts a VAT dis-
count in the UK and France. The discount on installation services by professional in-
stallers only was imposed to avoid black market operations and cross border purchases.

A closer look at the VAT rates across member states (Table 5.1) points to a set of per-
verse incentives attributed to the differential VAT rates on energy and insulation materi-
als. In ten of the 27 member states the VAT on domestic energy is lower than the VAT
rate on energy saving materials (eg. thermal insulation products). The current VAT re-
gime encourages end-users in these member states to use energy inefficiently by apply-
ing a reduced VAT rate on energy supplies, while at the same time discouraging them to
apply solutions, such as insulation, which would rationalise the use of energy and which
are usually covered by a significantly higher VAT rate.

In theory, this would lead to higher energy consumption and lower demand for energy
saving materials, both resulting in higher CO, emissions. VAT rates on domestic energy
are low in certain member states mainly on social grounds, such as reducing fuel pov-

erty.
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Table 5.1 VAT rates on energy and on insulation materials in the EU

VAT rate on VAT rate on V,AT rat,e on
Natural gas Electricity 1nsu1a‘F10n
materials
1 |Belgium BE 21 21 21
2 |Bulgaria BG 20 20 20
3 |Czech Republic Ccz 19 19 19
4 |Denmark DK 25 25 25
5 |Germany DE 19 19 19
6 |Estonia EE 18 18 18
7 |Greece EL 9 9 19
8 |Spain ES 16 16 16
9 JFrance FR 19.6 5.5 19.6 5.5 19.6
10]Ireland IE 13.5 13.5 21
11]ltaly IT 10 10 20
12|Cyprus CcY 5 15 15
13|Latvia LV 5 18 18 5¢ 18
14|Lithuania LT 18 18 18
15]Luxembourg LU 6 6 15
16]Hungary HU 5 20 20
17|Malta MT > 18° 5 18
18]Netherlands NL 19 19 19
19]Austria AT 20 20 20
20]Poland PL 22 22 22
21|Portugal PT 5 5 21
22JRomania RO 19 19 19
23]Slovenia SL 20 20 20
24]Slovakia SK 19 19 19
25]Finland Fl 22 22 22
26]Sweden SE 25 25 25
27]United Kingdom UK 5 5 17.5

[a] To natural persons for private consumption

[b] When supplied by public authority — outside the scope of VAT
[c] When supplied in cylinders — 18%

[d] To natural persons for private consumption

Source: European Commission (2008a).
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Box 5.1 Existing VAT Treatment on energy saving materials in the UK

Budget 2000 reduced the rate of VAT from 17.5 per cent to 5 per cent on the installation of specific
energy-saving materials (insulation, draught stripping, hot water and central heating system controls
and solar panels) provided that they are professionally installed in a residential or charitable property.
It also introduced a 5 per cent reduced rate of VAT for the grant-funded installation of new central
heating systems and their maintenance and repair, and heating appliances (for example, electric stor-
age heaters and gas fired boilers) in the homes of the less well off. For programmes such as the Home
Energy Efficiency Scheme (HEES) in England, which provides central heating systems for low-
income, older and other vulnerable householders at risk of ill-health from cold homes it is estimated to
have benefited some 20,000 households.

The reduced rate covers:

o all insulation, draught stripping, hot water and central heating controls;
o installations of solar panels, wind and water turbines;

e ground-source and air-source heat pumps and micro-CHP; and

e wood-fuelled boilers.

The reduced rate does not apply to purchases for DIY installation.

VAT is charged to the thermal insulation installer at the standard rate of 17.5%. This is considered to
be a business expense (ref section 10 of the VAT guide) and as such can be reclaimed in full from HM
Customs and Excise (HMCE). Once, the installer buys the specific energy saving materials they can
reclaim the 17.5% VAT from HMCE. The VAT charged on the installation of materials is at 5%. This
is considered to be a taxable supply (ref section 7 of the VAT guide). So, the installer charges 5% to
the customer, and then goes on to pay this 5% to HMCE.

5.3 Main characteristics of the market in Europe

5.3.1 Market size and growth

In 2007, the thermal insulation market in product terms in Europe (EU-27) was worth
€30 billion.?? Across Europe, favourable building regulations and rising energy prices
are set to drive significant uptake of both renewable as well as inorganic thermal insula-
tion materials. This, together with recovering economies in several European states, will
reinforce demand for efficient thermal insulation materials.

Glass wool is the largest product segment due to its excellent fire resistance coupled with
acoustic insulation properties and low cost, which makes it the preferred market product.
At the same time, demand for stone wool offers strong growth potential, particularly in
high-performance applications in industrial insulation. Renewable resource thermal insu-
lation materials are also likely to witness increased uptake due to their environment-
friendly properties. Bolstered by these trends, revenues in the inorganic and renewable
resource thermal insulation materials markets in Europe are expected to grow from € 2.5
billion in 2005 to € 2.9 billion by 2012.*°

29
30

68

Personal communication from Eurima.
http://www.prnewswire.co.uk/cgi/news/release?id=163432.
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Eurima, the European insulation industry sector association were unable to provide more
details on the size and the growth of the market in Europe as EU Competition laws for-
bid them to keep such figures from 2002. However, Eurima were able to say that the
market has been very buoyant in the last few years. Demand has been increasing due to
higher energy prices and stricter building regulations.

In the UK, the internal wall insulation sector has increased sales by 55% between 2001
and 2005 and represents approximately 6% of the UK thermal insulation market. The
number of properties fitted with internal wall insulation is difficult to quantify, but evi-
dence from interviewees and literature suggests that the flexible internal market delivers
around 2 million m” pa and the insulated rigid board market around 4 million m* pa. Ac-
cording to the NIA, the manufacturing base in the UK has been increasing in the last 5
years. Nearly 80% of the UK demand is met by the domestic market.

The determinants of the market size for energy-efficient products and energy-saving ma-
terials are not identical. In the case of energy-saving materials, demand is based on
whether consumers wish to invest in the material, with anticipated energy savings being
the principal rationale for the purchase. In the case of energy-efficient goods (such as
household appliances; see Chapter 4), market size is determined by both the demand for
the appliance category (irrespective of its energy efficiency) and the substitutability of
demand between more and less efficient models of that appliance.

5.3.2 Market maturity, penetration rate, saturation

The insulation market in Europe is very concentrated, with only a handful of manufac-
turers meeting the demand of 27 member states (Figure 5.2).
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Figure 5.2 Main insulation materials manufacturers in Europe
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The supply chain for insulation products is not very complex. The installers are the key
link in the chain for reaching final consumers.

The supply chain for loft insulation is slightly different to that for cavity wall insulation
(see Figure 5.3). Loft insulation is sent to specialist distributors, builders’ merchants or
DIY stores where it is bought by professional installers or households.

Figure 5.3: Supply chains for domestic retrofit cavity wall and loft insulation.
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5.3.3 Thermal insulation levels in Europe

Eurima (European Association of Insulation Manufacturers) has tracked the development
of thermal insulation standards for the past 20 years. The northern European countries,
given the climatic conditions, have always had much higher levels of insulation thick-
ness in walls and roofs. A more complex picture emerges when both population sizes
and the effect of degree-days - essentially the number of days during the year when heat-
ing is required in each country - are taken into account when comparing energy emis-
sions.

Sweden, for example, has the best-insulated buildings in Europe. If Swedish standards
were applied across Europe, energy savings in excess of 50 per cent could be achieved.

There still is potential for improvements in northern Europe, but massive emission re-
ductions can be achieved by focussing on central and southern Europe (See Figures 5.4
and 5.5 below).
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Figure 5.4: Energy loss through wall — Europe 2001
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Figure 5.5: Energy loss through roofs — Europe 2001
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Both drivers and barriers affect the take-up of energy efficiency measures (see Figure
5.6). In the case of thermal insulation products product awareness, lack of knowledge of
the issue, price issue and skills shortage are the main barriers.
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Figure 5.6: Barriers and drivers for take-up of thermal insulation

BARRIERS

+ Investment cost + Value of energy savings
+ ‘Hidden’ costs + Intangible benefits
+ Split incentives and other market failures + Awareness and motivation

+ lIgnorance, inertia and lack of interest + Leadership and consistent policy framework

5.4 Impact of VAT reduction on product prices

5.4.1 Range of differences between low and high VAT rate among Member
States

EU law has fixed VAT rates through the implementation of the VAT Directive
(2006/112/EC). The reduced rate should be at least 5%. Currently only the UK has re-
duced rates on both thermal insulation product and services. Renovation and repair of
private dwellings is one of the seven labour intensive services that may enjoy a reduced
rate of VAT till 2010 (Annex IV of Directive 2006/112/EC). Twelve member states are
presently using this option. In some cases renovation and repair involve installation of
thermal insulation products but the reduced rate of VAT is only applied on the service.

In the UK, the government initially made the reduced rate available through special
schemes, targeting vulnerable social groups. The lower rate VAT covers the installation
of materials and the cost of the materials, but the lower rate is not available to DIY-ers,
since materials have to be professionally installed to get the low VAT rate.

5.4.2 Evidence on ‘pass through’ of VAT

It is very difficult to judge the ‘pass through’ effect as in most cases the final consumers
do not themselves buy the product. It is generally purchased by the installers. The mar-
gin for distributors of building products across EU is low (5-8%) which suggests a com-
petitive market. A competitive market implies that there will be a full pass through ef-
fect. Growing sales of thermal insulation products have been accompanied by an in-
crease in competition in the last five years. This implies that distributors and retailers
would be inclined to pass on the VAT discounts to increase sales. The Commission also
recognised that renovation and repair of private dwellings seems to be the sector in
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which providers most readily pass on the VAT reduction®’. Thus we can assume 100%
VAT pass through.

On the other hand, according to Eurima some of their studies have shown that retailers
sometimes increase profit margins on these products, diminishing the share of the price
reduction that reaches the consumer. However, this needs to be looked at more closely
using appropriate quantitative and survey tools. Eurima also suggested that the impacts
of VAT incentives may diminish over time, when consumers get used to reduced prices.
In other words, the initial signalling effect of the lower price would diminish over time,
especially as purchases of thermal insulation products tend to be on a “one off” rather
than a regular basis.

The EC produced a report on the experimental application of a reduced rate of VAT to
certain labour intensive services (European Commission, 2003). Nine of the EU-15
Member States chose to participate in the experiment (Table 5.2). Since the cost of the
service for thermal insulation product is the biggest part of the final product the results of
this experiment provide a useful insight on the impact of VAT reductions on end prices
of thermal insulation products.

Table 5.2 Reduced rate of VAT on labour-intensive services for (EU-15) Member States

concerned
1. Small repair services:
- Bicyeles B.L.NL
- Shoes and leather goods B.L.NL
- Clothing and household linen B.EL.L.NL
2. Renovation and repair of private dwellings B.E.F.LNL, P, UK
3. Window cleaning F.L
4. Domestic care services EL.F.LLP
5. Hairdressing E.L.NL

The member states surveyed above showed that renovation and repair of private dwell-
ings was the only sector in which service providers most readily pass on the VAT reduc-
tion. This may be explained by the average scale of expenditure involved. However, it
also found that where sectors — such as shoe, bicycle and clothing repair in the Nether-
lands and repairs of dwellings in France — pass on part of the reduction in VAT imme-
diately, they tend subsequently to increase their consumer prices at a rate higher than in-
flation. Thus the application of a reduced rate only temporarily curbed the customary
price increases. This is confirmed in Table 5.3 below as prices dropped temporarily
when the measure came into force in 1999, but rose sharply the following year in two
(Belgium & France) of the three Member States concerned.

3714Eur0pean Commission (2003).
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Table 5.3 Harmonised consumer price index (annual growth rate in %)

Belgium Spain France
All Home All Home All Home
products | repair and | products | repair and | products | repair and
main- main- main-
tenance tenance tenance
1996 1.8 29 3.6 3.3 2.1 -
1997 1.5 0.4 1.9 2.6 1.3 1.9
1998 0.9 1.1 1.8 3. 0.7 1.6
1999 1.1 29 22 2.7 0.6 -0.5
2000 2.7 23 35 4.1 1.8 -3.5
2001 24 5.3 2.8 4.6 1.8 3.3

Source: Eurostat

5.5 Impact of price reductions on consumer demand

5.5.1 Direct impact of VAT reduction

Reduced VAT rates practically are almost identical to small subsidies for products and
materials, which are known to lead to (at least initially) higher sales due to the improved
cost-effectiveness of the products or materials, as well as the communicative value of
subsidies and tax incentives (Eurima).

According the insulation industry in UK and mainland Europe, the reduced rate of VAT,
if not a significant price incentive is definitely a strong sales tool.

Reduced VAT rates directly benefit private building owners and, in many countries in
Europe, social landlords (which are VAT exempted). Further, as rents are often VAT-
exempted, VAT incentives would also apply to many commercial landlords. Thus, a re-
duced rate of VAT on thermal insulation products would apply to almost all housing and
a significant share of the non-residential building stock.

In many cases, since the installer buys the product for the final customer, the reduced
VAT rate may not be clearly visible to the end consumer. This is one reason why the up-
take by paying customers in the UK (other than social housing and priority groups) has
been low. Even though the reduced vat rates apply to insulation service, it is not adver-
tised in the same way as products.
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B&Q, the largest home improvement and garden centre retailer in the UK and Europe
and the third largest in the world, carried out an independent survey* of 1000 customers
in 2002. The findings are given in box 5.2 below:

Box 5.2 Results from the B&Q survey

= 86% of people surveyed would be more likely to buy energy efficiency products if
they were cheaper

= 64% feel that by buying energy efficiency products, they will make a real difference
to the world's environmental issues

= 79% think they are doing their bit for the environment

= 349% had not bought any energy efficiency products

B&Q, in 2002 working with energy suppliers, TXU, and manufacturers, Knauf Alcopor,
cut the price of loft insulation to the equivalent of it being VAT free for 2 weeks. The
campaign led to an increase in sales by 120%"*. This was a promotional scheme and
though it provides a good indication of the price effect having an impact on demand it
cannot be used to measure the price elasticity of demand due to the time limited nature
of the discount.

Demand for energy saving materials depends on a whole package of measures as well as
energy prices. The upfront costs of energy saving materials are very high compared to
say A/A+ rated energy efficient appliances. The energy savings associated with the most
efficient appliances mean that in some cases the life-cycle cost of the most efficient
product is lower than that of a less efficient product, notwithstanding the higher initial
outlay™ required at the point of purchase. A consumer buying an energy efficient appli-
ance takes this into consideration. In the case of energy-saving materials such as loft in-
sulation, the initial outlay has to be compared against the ‘payback period’ only. Even
though in both cases there is a ‘payback period’ for the additional investment, and this
period is reduced by VAT reduction, in the case of thermal insulation it cannot be com-
pared with a less efficient product. In other words a consumer buying a washing machine
primarily buys the product to wash their clothes and may take account of the energy sav-
ing potential of the chosen product. In the case of energy saving materials, there may be
less impetus to make the purchase due to the inertia caused by market failure (see section
5.7.2). This inertia may cause a failure to invest as there is no other reason to make the
purchase apart from energy saving.

32 The survey was carried out by Taylor Nelson Sofres. 1003 adults aged 16+ were interviewed

by telephone from 20th - 22nd September 2002. The sample was weighted to represent the
population of Great Britain aged 16+.

33 Distributed by PR Newswire on behalf of B&Q Stores -
http://www.prnewswire.co.uk/cgi/news/release?1d=92286

3% Up to as much as three times more than they would be for the efficiency class that has the

greatest market share (see Chapter 4).
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Without the reduced rate of VAT the payback period ranges from 2 to 6 years and de-
pends on domestic energy prices (Table 5.4). The payback period with the reduced rate
of VAT (in the UK: 5%) falls by a number of months for all measures. With increasing
gas prices the payback period could reduce even further assuming that any increase in
demand does not increase the ‘Installed’ and ‘DIY’ cost. While we may expect the re-
duced payback period to have an impact on demand, it should be noted that the payback
period on most insulating materials already provides a good bargain for the consumer.
This apparent “inertia” may raise questions about the likely impact of marginal price
changes.

Table 5.4 Key indicators relating to the use of energy-saving materials

Measure Cavity Wall [Internal External Loft Loft Floor Draught
Insulation  |Wall wall insulation [insulation |insulation® |proofing
Insulation’ |Insulation®? [(0-270mm) [(50-270mm)
Annual saving £90 £300 £300 £110 £30 £45 £20
(Elyr)
Installed cost £ |Around £500 |From From £1,900 |Around Around Around
£40/m2 £500 £500 £200
Installed Around 5.6 From 6.3 Around 4.6 |Around 16.6 Around 10
payback years years years years years
Installed cost £ JAround £433 From £1646 |Around Around Around
(with 5% VAT) £433 £433 £173
Installed Around 4.8 From 5.5 Around 3.9 |Around 14.4 Around
payback (with years years years years 8.7 years
5% VAT)
DIY cost From £250 |Around Around £90 |Around
£180 £90
DIY payback From 2.3  |Around 6 From 2 years|Around
years years 4.5 years
DIY cost (with From £217 |Around Around £78 |Around
5% VAT) £156 £78
DIY payback From 2 Around 5.2 |From 1.7 Around
(with 5% VAT) years years years 3.9 years
Annual CO, 750kg 2.4 tonnes |2.5tonnes |Around 1 250kg 370 kg/year 150
saving tonne kglyear

'Assumes insulating to a u-value of 0.45 W/m?K.

2Assumes insulating to a u-value of 0.35 W/m22K. Installed costs assume that walls are being repaired anyway
and relates to the additional cost of insulation and labour. The full cost of installation (ignoring any remediation
costs is typically in the region of £4,500 for a semi-detached house, with a payback of around 15 years).

3Floor Insulation represents the cost of the insulation only
Source: Energy Savings Trust, UK

Note: All figures are based on a gas heated semi-detached house with 3 bedrooms. Savings assume a gas price of
2.51p/kWh.
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5.5.2 Other factors incentivising consumer demand

There are other factors which are also driving demand for thermal insulation materials.
Increases in energy prices (see Figure 5.7) are making energy saving measures more
cost-effective and significantly reduce payback times.

Figure 5.7 Domestic electricity prices in the EU 15 and the G7 countries

Euro cents per kWh

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Source: BERR, UK

Ensuring that whilst buildings across Europe are being renovated, they also have their
thermal performance upgraded, would save Europe EUR 14.6 billion a year by 2010, ris-
ing to 28.1 billion a year by 2015 in terms of energy costs (Figure 5.8). This saving in-
cludes the costs of labour and materials (Eurima). Please see Annex 5.A for more details.

Figure 5.8 Annual capital cost vs. annual energy cost savings (EU-25)
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The Energy Performance of Buildings Directive (EPBD) also aims to promote the im-
provement of the energy performance of buildings within the EU through cost-effective
measures. Two of the main aspects to the EPBD that will affect the insulation market
are:

e Minimum energy performance requirements: there must be regulations that set
minimum energy performance requirements for new buildings and for large existing
buildings when they are refurbished;

« Energy performance certificate: there must be an energy performance certificate
made available whenever buildings are constructed, sold or rented out.

The UK Energy Efficiency Innovation Review (EEIR) found that consumer awareness is
a key factor in delivering carbon savings. Their modelling shows that EEC* has a much
greater carbon saving impact than the equivalent worth given as financial discount (see
Figure 5.9 below). Therefore it appears that the awareness or marketing aspect of EEC
plays a significant role in driving carbon saving.

Figure 5.9 Projected carbon savings from insulation measures for owner occupiers

EEC 50% discount 75% discount

The bulky nature and relatively low value of insulation of materials also makes them less
susceptible to cross-border trading. The Copenhagen Economics (2007) study found that
construction material did not experience cross-border shopping. Construction material
share of total consumption purchased by Danish consumers (VAT rate 25%) in Germany
(VAT rate 16%) was around 0.5%.

5.6 Impact on Industry

According to Eurima, the industry has been growing significantly in the last three years.

3 The Energy efficiency commitment is an UK policy mechanism which has set targets on en-
ergy suppliers to achieve improvements in energy efficiency by promoting energy efficiency
measures to households across Great Britain
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In the UK, towards the end of Energy Efficiency Commitment (EEC) 2002-05, contrac-
tors reported high price increases from manufacturers, in particular for loft insulation
materials although there were price rises for cavity wall insulation too. Increasing de-
mand for insulation products (particularly loft insulation products) in the UK at the end
of EEC 2002-05 meant that, for the first time in a number of years, manufacturers were
at nearly full capacity. The rise in demand and prices meant that investment could be
made in additional manufacturing capacity. Manufacturers are also facing steeply rising
energy prices and, in such an energy intensive business, this is eating into already tight
margins (energy prices typically make up over 50% of total manufacturing costs). Fur-
ther price rises for installers are possible. For manufacturers who use gas in their produc-
tion process (e.g. Knauf) this is thought to be more of an issue than for manufacturers
that use coke (e.g. Rockwool).

Thus manufacturers are greatly relying on the government grants and energy supplier
subsidies for continuing growth in the market.

As already mentioned before, the industry feels that the VAT discount would greatly
help the insulation industry by increasing sales due to the improved cost-effectiveness of
the products or materials, as well as the communicative value of subsidies and tax incen-
tives.

Box 5.3 Findings from interview with thermal insulation manufacturer ‘Knauf Insula-
tion’ in Germany

The interviewee agreed on the following statements:

= A reduced VAT on environmentally advanced products will change the price strategies of re-
tailers

= A reduced VAT on environmentally advanced products will not change the price strategies of
producers

=  Reduced VAT or other financial incentives for environmentally advanced products will
speed up market introduction of such products

= A larger demand for environmentally advanced products will have a positive effect on inno-
vation rates in the sector

= A larger demand for environmentally advanced products will have a positive effect on profits
of the sector

5.7 Assessing the impact of VAT differentiation

5.7.1 Quantitative assessment

Expected Change in Demand

Speaking to sector association and manufacturers both in UK and Germany has con-
firmed that price elasticities of demand cannot be calculated. However, we can assess the
potential effects of alternative scenarios for the price elasticity of demand from the dis-
cussion in section 5.5.1.
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Table 5.4 suggests that there is scope to increase demand, due to the favourable payback
period. This is strong evidence that demand is limited not by financial factors but by
general inertia and market failure. Most consumers are apparently unwilling to invest de-
spite favourable financial outcomes. This in turn suggests that marginal price changes
are unlikely to have a big impact and that we might expect demand to be inelastic.

We also assume a 100% VAT pass through effect due to the competitive nature of the
thermal insulation market (as discussed in section 5.4.2).

From Table 5.1, we can calculate the effects of reduced VAT on the overall price of en-
ergy saving materials in the EU, given current VAT rates on insulation products. The
weighted average reduction (based on domestic energy consumption by MS) in price is
around 12.2% for EU-27 if all member states applied VAT at the reduced rate on thermal
insulation products.

We also assume that demand is inelastic since most thermal insulation products have fa-
vourable payback periods and demand is not motivated by rational financial decisions
(existence of inertia and market failure). The impact of a 12.2% reduction in price as-
suming three inelasticity scenarios is shown in Table 5.5 below.

Table 5.5 Change in Demand

Increase in value
Change in of thermal insula-
Price elasticity of demand tion market
demand % € billion
Low -0.25 3.0 0.9
Medium -0.5 6.1 1.8
High -1 12.2 3.7

According to Eurima, in 2007, the thermal insulation market (products only) in Europe
was worth €30 billion. Based on the assumed elasticities in Table 5.5, a 12.2% price in-
crease would be expected to increase demand for thermal insulation products in the EU
between 3% and 12%. Based on current market value of €30 billion, this would involve
an overall increase in the thermal insulation market of €1 billion to €3.7 billion.

Social cost-benefit analysis

Most cost-effectiveness and cost-benefit analysis of greenhouse gas reduction options,
1.e. €/tCO; avoided, are undertaken without due regard for long-term social costs and
benefits. A study by the Centre for European Policy Studies (CEPS, 2006) has incorpo-
rated ancillary long-term social costs and benefits of CO, reduction measures and pro-
posed a framework for their integration in traditional cost-benefit analyses. The study is
based on analysing the economic and social costs of a range of technologies (Figure
5.10), including both economic and social discount rates, to arrive at net social cost pro-
jections of CO, abatement options.
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Figure 5.10 Costs and benefits of CO; reduction measures
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Two key externalities, as part of the ancillary costs and benefits, are explicitly addressed
in the calculations - i) impact on air pollution and ii) impact on long-term energy supply
security risks. Based on the outcomes of the numerical model and additional qualitative
information on the other prioritisation criteria, emanating from a literature scan, a broad
classification of selected climate change options was made (Figure 5.11).

Figure 5.11 Broad classification of GHG mitigation options
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Insulation was found to be highly cost-effective from the end-user point of view in re-
ducing the emissions of GHGs and has some ancillary benefits for energy security and
air quality, although the overall scale for achieving reductions is only medium if com-
pared to some of the supply side options.

Expected Change in Environmental Impacts

No separate assessment exists on the contribution of the reduced VAT rate on energy
saving. It is difficult to determine the impact of the VAT on energy saving materials in
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particular because it is a supporting policy measure and for example building regulations
can have a more direct impact on energy and CO; reduction in the same projects.

However, from Table 5.4 we can assume that a typical thermal insulation installation
costs €500 and saves around 1 tonne of CO, per year. As shown in Table 5.5, reducing
VAT rates in Europe (EU-27) to the reduced rate can increase demand for thermal insu-
lation products by €1 billion to €3.7 billion. This would lead to a reduction of between
1.8 Mt and 7.3 Mt of CO, per year.

Please see Annex 5.A for more details on the CO, reduction potential of insulation mate-
rials.

Impact on VAT Revenues

As shown in Table 5.1, the VAT rates vary significantly across all member states in EU.
Also we were not able to obtain total sales of energy saving materials by member states.
According to Eurima, in 2007, the thermal insulation market in Europe was worth €30
billion in product terms. Thus, a 10% VAT reduction on average would reduce VAT
revenues by €3 billion (leaving aside the impact of increases in sales).

However, this would have to be compared against the reduced expenditure on energy,
most of which in the next 10-20 years will be imported by Europe. Europe’s energy de-
mand is expected to grow by 50% by 2030. This growth is expected to lead to an in-
creased dependence on foreign energy supplies. It is projected that by 2030, 70% of all
Europe’s energy may have to be imported.

In the UK, the 5% VAT rate on energy saving materials instead of the 17.5% standard
rate cost the exchequer £50 million in 2006-07 and 2007-08.

Compliance and Administrative Costs

A reduced VAT rate is a simple measure, requiring no specific implemention measures
besides the definition of a list of qualifying products and materials and the communica-
tion of this to suppliers. Special consideration should be given to the service cost of in-
stalling building materials and equipment. In most cases service cost of installing energy
saving materials is more expensive than energy efficient building materials, and is also
subject to VAT.

5.7.2 Qualitative assessment

Strengths of reduced rate of VAT on energy saving materials

e As building products and equipment, all subject to VAT, can have a considerable
impact on the overall sustainability of the shell of a home, it is important to provide
incentives to people to buy more sustainably.

« It has ancillary benefits for energy security and air quality, as well as job creation.

e Reducing VAT may make a significant contribution to tackling fuel poverty, by re-
ducing the costs of heating homes. However, this impact is likely to be small com-
pared to dedicated schemes to install free or subsidised energy saving materials,
since poverty is a barrier to investing in energy saving measures.
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Weakness of reduced rate of VAT on energy saving materials

The reduced rate of VAT is a supporting measure and requires other financial instru-
ments, and regulations, to encourage energy efficient investments. It is also doubtful
whether a reduced rate provides sufficient financial incentive to make a change. There is
existing evidence of the cost effectiveness of investing in energy saving materials — even
in the absence of VAT reductions — suggesting that demand is limited by inertia and that
proactive action may be needed to have a significant impact. To increase its effective-
ness and coherence, the VAT reduction could be supported with the introduction of a
number of measures, such as :

o increasing VAT rates on domestic energy where it is currently taxed at reduced rate
to alleviate fuel poverty.
« Government intervention to overcome market failures:

- adistrust of information about energy efficiency opportunities from what
consumers see as vested interests;

- energy prices have been historically low, so consumers do not explore ways
of reducing their bills. This is expected to change given the increase in en-
ergy price in recent times;

- alack of consumer interest in savings of this scale;

- alack of sufficient information for consumers about the benefits of energy
efficiency;

- the hassle — or perceived hassle — of having the work undertaken,;

- consumer misconceptions about cavity wall insulation and concerns about re-
liability of installer;

- tackling the black market which would blunt any form of VAT incentive

5.8 Discussion and conclusions

Thermal insulation comes out as the best energy efficiency measure in terms of social
cost-benefit analysis. It is a very cost-effective option from the end-user point of view in
reducing the emissions of GHGs as it is available with current and simple technology
that does not demand trade-offs against other risks.

The effects of reduced VAT rates are difficult to investigate separately, as this is often
one instrument applied in combination with many others. However, with rising energy
prices reduced VAT rates can help as a sales tool to incentivise demand.

A VAT incentive can be a powerful tool to encourage energy efficiency in Europe. It can
help overcome market barriers and speed the transformation of markets for energy effi-
cient products and materials, at no net cost to governments and society. It can provide
the right signals across the supply chain to increase the production and consumption of
energy saving materials.

84



The use of differential VAT rates to promote changes in consumption and innovation 85

Annex 5.A

Table 5.A1 Reduction of energy consumption for building heating through existing ther-

mal insulation implemented since 1975 compared to the existing energy
consumption and the fictitious energy consumption of the un-insulated
Eurima building stock

Energy Energy Scenario: Consumption | CO3 -emissions Scenario: COzemission | Energy- and

consumption | consumption Energy reduction 2002 COz-emissions | reduction CO3z-savings
and CO, 2002 consumption of through of Bullding of Bullding through compared to

emissions for | of Bullding | Bullding stock | Implemented |stock In Eurima | stock with no | Implemented | bullding stock
bullding stock In Eurima with no Insulation countries Insulation Insulation with no
heating countries Insulation Insulation

[TWh/a] [TWh/a] [TWh/a] [Mt CO,/a) [Mt COy/a) [ME COy/a) [26]

In the

cool

climatic

zone 148 385 237 46 120 74 62

In the

moderate

climatic

zone 2,077 3,624 1,547 624 1,089 465 43

In the

warmer

climatic

zone 618 945 326 169 258 89 35

Total

building

stock

Eurima 2,843 4,953 2,110 839 1,467 628 43

Europe’s cool ‘climatic zone’ comprising Denmark, Finland, Norway and Sweden

Europe’s moderate central climatic zone includes Belgium, Denmark, Germany, France, Great Britain,
Ireland, Luxembourg, the Netherlands, Austria and Switzerland.

Europe’s “warm climatic zone” comprising Greece, Italy, Portugal and Spain
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Table 5.A2 Comparison of heating costs per square meter heated area before and after
retrofitted thermal insulation without taking into account other energetic

improvements.
Materlal Heating costs without Heating costs Reduction Specific Reduction
thermal Insulation with thermal Insulatlon of heating costs of heating costs
[EUR/m2 a] [EUR/mZ a] [EUR/m? a] [%:]

Model house,
built before 1974

One-family house 11 3 8 77
Multifamily house 6 2 5 75

Environmental impact and cost savings of changes in consumer demand

The environmental impact and cost savings of using thermal insulation measures
such CWI and LI is shown in the Tables 5.A3 and 5,A4 below. Using appropriate
fuel cost and carbon intensity factors, the costs and carbon emissions before and after
installation are also determined. From these values, the energy, cost and carbon sav-
ings for each measure are calculated.

Table 5.43 Savings due to cavity wall insulation for gas central heating

Period Energy Cost Carbon
(MWhlyr) (£lyr) (kgClyr)
Pre 1976 6.878 201 357
1976 — 1983 4.071 119 212
Post 1983 2.502 73 130
Weighted 6041 176 314
average

Source: DEFRA Illustrative matrix, 2007

These figures are combined into averages, weighted by the relative abundance of un-
insulated walls for the three periods, using the following estimates from English
House Condition survey and supporting data. Relative abundance of uninsulated
walls for three periods: Pre 1976 - 78%, 1976—1983 - 8% and Post 1983 -14%.

Table 5.44 Savings due to loft insulation (DIY) for gas central heating

. Energy Cost Carbon
Thickness (MWhlyr) (Elyr) (kgClyr)
Omm to 270mm 7.871 229.6 409.0
50mm to 270mm 2.263 66.0 117.6
100mm to 270mm 1.181 34.4 61.3
Weighted
average 2.995 87.4 155.6

Source: DEFRA Illustrative matrix, 2007
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6. Case study: Domestic energy

6.1 Introduction

Reducing the VAT rate on domestic energy in the past has largely been motivated by
distributional concerns with some member states wishing to reduce the costs of heating
and electrical energy which account for a larger share of the total budget of low income
families.

However, the original rationale for reducing VAT does not seem to hold as studies show
that poorer households benefit less from energy subsidies compared to richer house-
holds. This is discussed in more detail in section 6.1.2. Moreover, a reduced rate of VAT
on energy does not sync with a number of economic instruments, such as carbon/energy
taxes and the emissions trading scheme, which have been introduced to reduce energy
consumption.

6.1.1 Case study context
This case study considers two policy options:

« increasing VAT on domestic energy to standard rate in those MS where it is cur-
rently taxed at a reduced rate, to better reflect the externalities of energy consump-
tion;

o lowering VAT to the reduced rate for renewable sourced electricity where it is taxed
at the standard rate.

6.1.2 Increasing VAT on domestic energy to standard rate in those MS where
it is currently at a reduced rate

Several EU Member States apply reduced VAT rates to energy products such as coal,
heating oil, natural gas and electricity. Such schemes imply a subsidy to the final users of
these products, as they effectively lower the price of energy as well as generate addi-
tional CO, emissions. Currently 10 member states have a reduced rate of VAT on do-
mestic energy in Europe (see Table 6.1).°

3% The case study focuses on natural gas and electricity. It should be noted, however, that in

some MS coal and heating oil are also taxed at a reduced VAT rate.
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Table 6.1: VAT rates on domestic energy in EU-27

VAT rate on VAT rate on Standard
Natural gas Electricity Rate of VAT
1 |Belgium BE 21 21 21
2 |Bulgaria BG 20 20 20
3 JCzech Republic Ccz 19 19 19
4 |Denmark DK 25 25 25
5 |Germany DE 19 19 19
6 |Estonia EE 18 18 18
7 |Greece EL 9 9 19
8 |Spain ES 16 16 16
9 |France FR 19.6 5.5 19.6 5.5 19.6
10}lIreland IE 13.5 13.5 21
11|italy IT 10 10 20
12|Cyprus CY 5 15 15
13|Latvia LV 5 18 18 5¢ 18
14 |Lithuania LT 18 18 18
15]Luxembourg LU 6 6 15
16|Hungary HU 5 20 20
17|Malta MT £ 18° 5 18
18| Netherlands NL 19 19 19
19]Austria AT 20 20 20
20]Poland PL 22 22 22
21|Portugal PT 5 5 21
22]Romania RO 19 19 19
23|Slovenia SL 20 20 20
24]Slovakia SK 19 19 19
25]Finland Fl 22 22 22
26|Sweden SE 25 25 25
27|United Kingdom UK 5 5 17.5

[a] To natural persons for private consumption

[b] When supplied by public authority — outside the scope of VAT
[c] When supplied in cylinders — 18%

[d] To natural persons for private consumption

Main reasons for existing reduced rate of VAT on domestic energy

The introduction of reduced VAT rates on energy has generally been motivated by social
considerations, in much the same way as low VAT on other ‘basic needs’ such as food.
For the energy sector this has been implemented primarily in response to increasing pub-
lic concern around rising energy prices, in order to protect poorer households. This has
particularly been a problem in the UK that is much less serious in other European coun-
tries. The term ‘fuel poverty’ is used to describe a situation whereby a household would
need to spend more than 10 per cent of its income on heating in order to obtain an ade-
quate level of warmth. A major contributing factor to fuel poverty is the poor thermal
characteristics of the UK housing stock. It is because of a desire not to exacerbate fuel
poverty that the present UK government has made a repeated commitment not to tax the
household use of energy.

However, a case study on Poland in IEEP et al. (2007) suggests this initial rationale was
not fully valid as poor households in Poland benefited less than richer ones from the en-
ergy subsidies because they typically use less energy in both absolute terms and relative
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to income. For example, Freund and Wallich (1997) found that the poorest 20% of the
Polish population spent 7.4% of their total expenditure on energy, compared to more
than 10% for the richest 40%. However, this would not apply in all member states and is
more true in countries where gas and electricity are a relative luxury.

The Polish example was selected because the reduced rate of VAT has since been re-
moved. The analysis of subsequent changes in consumer prices has shown that market
fluctuations and the relaxation of price controls have been more significant determinants
of consumer energy prices than changing VAT rates. Furthermore, compensatory meas-
ures were introduced for the poorest households and pensioners to help acceptance of the
removal of reduced VAT rates, despite only applying to 1% of all households. The
compensatory measures included direct allowances as well as cheap credit to finance the
modernisation of local heating sources, which demonstrated that government support
could be redirected to protect poorer households in a more efficient way than through re-
duced VAT rates.

The report considers the removal of reduced VAT rates on domestic energy in Poland to
have been successful. This is partly because the timing coincided with a period of fa-
vourable economic conditions with falling inflation and rising disposable incomes,
which offset the impact of the VAT increase. However the Czech Republic provides an
example where a similar reform was achieved during a recession.

6.1.3 Economic implications of lower rate of VAT on domestic energy

Reduced VAT rates for domestic energy imply a subsidy to the final users of these prod-
ucts, as they effectively lower the price of energy (assuming that the energy supplier
does not have the market power to prevent this).

IEEP et al. (2007) explore the definition, quantification and potential for reform of envi-
ronmentally harmful subsidies (i.e. ‘a subsidy that encourages more environmental dam-
age to take place than what would occur without the subsidy’, OECD, 1998b), using case
studies to offer practical insights. One case study focuses on the energy sector and looks
at the potential for the removal of reduced rates of VAT on energy products in the
household sector.

The report identifies a number of definitions of subsidies, relevant to specific sectors,
and suggests an energy subsidy, as defined by the International Energy Agency (2002)
and the OECD (2005), comprises ‘any government action that concerns primarily the en-
ergy sector that lowers the cost of energy production, raises the price received by energy
producers or lowers the price paid by energy consumers’. Furthermore, a reduced rate of
VAT on energy is considered an ‘off-budget’ subsidy, defined as ‘a transfer that does not
appear on national accounts as government expenditure’.

The OECD (2005) suggests that an environmentally harmful energy subsidy depends on
whether the energy source supported by the subsidy causes more or less harm than an al-
ternative energy source (i.e. subsidies that support fossil fuels typically represent greater
threats to the environment than those that aid renewable energy sources).

It is estimated that the subsidies due to VAT reduced rates for EU households amount to
€7.3 billion, so distributed: €65.6 million for solid fuels, €114.1 million for fuel oil,
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€2130.7 million for natural gas and €5008.7 million for electricity (estimates based on
Eurostat and OECD data, 2004).

The total value of the subsidy is shown in Table 6.2. This is quantified by the loss of
revenue resulting from the fact that households’ energy use is taxed at a reduced rate
rather than at each country’s full rate of VAT.

In particular, the UK provides a significant level of support for the use of gas in house-
holds through VAT reduced rates (5%) (the subsidy amounts to around €1.9 billion). The
UK is at the forefront for VAT tax exemptions to households not only for oil and gas but
also for electricity (€2.4 billion annual subsidy), and is the country that grants the highest
amount of subsidies through VAT low rates to solid fuels (€54 million). As for VAT re-
duced rates to electricity, the UK is followed by Italy, which grants €1.5 billion in VAT
reduced rates to households.
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Table 6.2: Annual subsidy amounts implicit in VAT reductions for energy use in house-
holds in EU countries (source: IEEP et al., 2007)

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
Electricity 9 19 239.0
TOTAL 243.2
Hungary Solid fuels 15 20 1.2
Ireland Solid fuels 13.5 21 11.5
Fuel oil 13.5 21 30.6
Natural gas 13.5 21 52.9
Electricity 13.5 21 152.1
TOTAL 247.1
Italy Solid fuels 10 20 0.3
Natural gas (1) 10 20 114.2
Electricity 10 20 1532.9
TOTAL 1647.4
Luxembourg Solid fuels 12 15 0.0
Fuel oil 12 15 2.7
Natural gas 6 15 12.5
Electricity 6 15 25.9
TOTAL 41.1
Malta Electricity 5 18 10.5
Portugal Fuel oil 12 21 26.5
Natural gas 5 21 39.0
Electricity 5 21 556.7
TOTAL 622.3
United Kingdom Solid fuels 5 17.5 45.3
Fuel oil 5 17.5 54.4
Natural gas 5 17.5 1907.8
Electricity 5 17.5 2491.6
TOTAL 4499.0
TOTAL EU Solid fuels 65.6
Fuel oil 114.1
Natural gas 2130.7
Electricity 5008.7
TOTAL 7319.0

Data sources:

Energy use: Eurostat, Energy: Yearly Statistics 2004; natural gas and electricity prices: Eurostat, database
energy prices (average for 2004); fuel oil and coal prices: OECD, Energy prices and taxes; data for 2004.

Assumptions:

- Calculations used figures for energy use relating to households plus the services sector. As VAT is de-
ductible for part of the services sector, this gives a slight overestimation.

- Calculations used prices based on unweighted averages for all household user categories.
- In the case of natural gas and electricity prices, where national data is lacking, the EU average was used.

- In the case of fuel oil and coal prices, where national data was missing, the prices of nearest EU country
for which data were available were used (i.e. Poland in case of Estonia; UK in case of Ireland; Austria in
case of Italy).

Note (1): Reduced VAT rate applies only to natural gas for cooking and water heating in the southern part
of Italy; it was estimated that this is 10% of total natural gas use in Italy by households and services.
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6.2 Assessing the impact of VAT differentiation

6.2.1 Quantitative assessment

Price elasticities and demand responsiveness

The expected change in demand can be calculated using price elasticities of demand for
domestic energy. From the literature, the price elasticity for domestic electricity was es-
timated to be around —0.30 (with little variation between European countries), which
shows a moderate responsiveness of electricity consumption to changes in prices. This
indicates a price-inelastic demand for electricity. Similarly the price elasticity of demand
for natural gas was around -0.35, although from fewer sources.

Table 6.3: Estimates of domestic energy price elasticity of demand

Source Electricity Gas
Department for Trade and Industry UK -0.30 -0.35
Filippini (1999), Switzerland -0.30

Boheim (2005), Austria -0.25t0 -0.30

Grohnheit and Olsen (2000), Denmark -0.30

NREL (2006), US -0.32 -0.36

The (absolute value of the) price elasticity of demand for domestic energy has fallen
over time. Studies in the 1970s and 1980s found them to be around —0.50 to —0.70. This
fall can be attributed to more energy efficient products, competitive markets and greater
use of thermal insulation products, as well as rising incomes which mean that a larger
proportion of households are able to use the energy they need, irrespective of price.

Long term elasticities of demand for energy tend to have higher (absolute) values than
short term elasticities. For example, Rapanos and Polemis (2005) estimated for Greece a
short-run price elasticity of demand for residential energy of —0.31, and a long-run elas-
ticity of —0.60. This can be explained by time lags caused by the life cycle of energy us-
ing appliances: most consumers will not buy a more energy efficient appliance immedi-
ately after a jump in energy prices, but do so at a ‘natural’ replacement moment after
some time. Likewise, the impact of higher energy prices on decisions regarding fuel sub-
stitution and energy saving measures is also likely to become visible only after some
time.

Average elasticity figures hide the large differences that may exist between households.
By way of illustration, Figure 6.1 shows the estimated distribution of (short term) price
elasticities among households in California. It appears that, while on the one hand 44%
of the households does not exhibit any short term price responsiveness (i.e., elasticity is
zero), on the other hand some 10% of the households has an elastic demand (elasticity <

),
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Figure 6.1. Distribution of shorte term price elasticities of demand among households in
California (Source: Reiss and White, 2005)

Each box below
represents 3% _
of California households

The ‘spike” at right
inot to scale) represents
445 af households -
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Price elasticity of demand

Expected Change in Demand

Keeping in mind the limitations of using single demand elasticity figures, we can make a
tentative estimate of the impact of levying VAT on domestic energy at the standard rate
in all EU Member States. From Table 6.1, there are 10 MS with reduced rate of VAT on
domestic energy. The estimated impact on energy consumption from the reduced rate
rather than each country’s full rate for 2005 is shown in Table 6.4 below. Assuming
price elasticities of —0.3 for electricity and —0.35 for gas, consumption would have been
lower by 3% and 4% respectively if domestic energy was taxed at the standard rate of
VAT.
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Table 6.4: Environmental impact of reduced rate of VAT on domestic energy for selected

member states
2005 Electri city Gas | Reduction in consumptign if std. vat | QO2 Savingsif stq. vat
Consumption | consumption rate were applied rate were applied
Electricity Gas Electricity Gas
Gwh Gwh Gwh % Gwh % | Mil Tonnes | Mil Tonnes
Greece EL 36,286 1,900 -1,008 -3% na -0.53 na
Ireland IE 16,620 11,758 -312 -2% 272 -2% -0.16 -0.05
France FR 276,418 264,302 -8,862 -3%| -11,106 | -4% -4.67 -2.05
Italy IT 146,199 342,483 -3,206 2%| -7,017| -2% -1.69 -1.30
Cyprus cY na na na na na na na na
Latvia LV 3,881 2,733 -128 3% -105] -4% -0.07 -0.02
Luxembourg (LU 2,084 3,317 -49 2% 99| -3% -0.03 -0.02
Hungary HU 21,969 82,890 na na| -3,780| -5% na -0.70
Portugal PT 28,678 4,411 -1,309 -5% -235| -5% -0.69 -0.04
United
Kingdom UK 217,802 488571 | 7,786  -4%|-20,345| -4% 410 376
Total 749,937 1,202,366 | -22,660 -3%| -42,959 | -4% -12 -8

Note: Cyprus and Hungary have reduced rates of VAT only on natural gas
Source: Eurostat

Environmental impact of reduced rate of VAT on domestic energy

Table 6.4 shows that overall nearly 20 million tonnes of CO, could have been avoided in
2005 if the VAT rates were at each country’s standard rate.

6.2.2 Qualitative assessment

Main reasons for increasing VAT rates on domestic energy where currently
taxed at reduced rates

e To encourage energy efficiency;

o The initial rationale, for a reduced rate of VAT on domestic energy, of protecting
poorer households is not valid as fuel poverty is best addressed through other tar-
geted measures

« Household energy consumption is growing and forecast to grow at higher rates.

A number of fiscal instruments have been introduced to reduce energy use.

Some Member States have introduced carbon/energy taxes on households to incentivise
efficient energy use. The four Nordic countries, Germany, the Netherlands and Italy all
introduced carbon taxes on household energy during the 1990s. Such a tax is highly de-
sirable for environmental reasons but is financially regressive since domestic energy is a
necessity good. Not only do poorer households, on average, spend a greater proportion
of income on energy but they are also less able and willing to reduce their consumption
by switching inputs (e.g. by purchasing more efficient appliances, increasing home insu-
lation, or switching to cleaner fuels, etc). This is because of capital constraints and the
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fact that those on low incomes are more likely to reside in rented accommodation. As a
result a domestic energy tax predominantly falls on the poorest households.

More cost-effective ways of tacking fuel-poverty

Fuel poverty, where a household needs to spend more than 10% of its income on heating
in order to obtain an adequate level of warmth, is a major issue in the UK affecting more
than nine million households according to Friends of the Earth. The issue is typically
much less significant in other EU countries and a major reason for the problem in the
UK is the poor thermal efficiency of UK housing stock. The social effects of a
cabon/energy tax could lead to increased discomfort and serious health problems for
these poorest households.

It is therefore important that additional revenue raised through a tax on domestic fuel us-
age is used to protect these most vulnerable groups, by ensuring they are not financially
worse off and thereby does not increase fuel poverty. This occurs through automatic re-
cycling, as energy prices are used to calculate levels of benefit and state pensions, so an
increase in energy prices will lead to an increase in benefits. Since poorer households
typically receive a higher proportion of their income in the form of these indexed bene-
fits, the impact will be progressive.

A number of studies have looked at the effectiveness and efficiency of different ways of
recycling revenues to compensate low income groups. The most successful approaches
to achieve efficiency, equity and environmental goals will change the way households
respond to changes in market prices as well as changing the market prices themselves.
For example, Barker and Johnstone (1997) analysed the distributional effects of two dif-
ferent strategies — the first option included the introduction of a carbon/energy tax and a
standard lump sum payment to compensate low income households for any losses, while
the second option included the carbon/energy tax with a government sponsored home in-
sulation programme for low income households. Although both measures were found to
be progressive, the first option requires the government to pay indefinitely for continued
inefficient energy consumption, while the second option encourages conservation and
reduced compensation payments. The study indicated that a net increase in disposable
incomes was expected in five years, which suggests that it is possible to not only protect
poor households but also ensure they can benefit from a more efficient use of energy.

However, research undertaken by the Joseph Rowntree Foundation (JRF, 2004) found
that energy use in the UK also varies significantly between households with similar in-
comes. The research assessed the impacts of a range of different compensation packages
on low income households including means-tested benefits, child benefit, adjustments to
pensioners’ Winter Fuel Allowance (WFA) and modifying carbon/energy taxes. None of
the packages were found to be able to provide effective compensation for all, with each
leaving some low income households significantly worse off. The current UK policy of
subsidising the installation of energy efficient measures is aimed at households in fuel
poverty and will therefore leave most houses as inefficient users of energy, resulting in
increasing carbon emissions.

An alternative approach would be to incentivise the installation of energy-efficient
measures in non-fuel poor households by imposing a ‘climate change’ surcharge. In or-
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der to avoid paying the surcharge, households would need to have an energy audit of
their home to identify all cost-effective measures that would need to be implemented
within a specified period of time. To overcome potential issues of a lack of trained in-
stallers, the scheme could be implemented over time, starting with those best able to af-
ford the improvement measures, i.e. starting with the highest council tax bands and giv-
ing prior warning others.

Research suggests that much of the investment in household energy efficiency is cost-
effective and cost savings would be significant for most households. The JRF research
estimates that such a scheme would abolish fuel poverty in the UK, increase energy-
efficiency of UK housing stock to similar levels with other European countries, achieve
savings of 4 million tonnes of carbon over ten years and save households a net present
value of approximately £20 billion on an investment of £6.4 billion. This approach
would also eventually permit a non-regressive carbon tax to be imposed.

To harmonise the VAT treatment of energy and energy saving goods and services in MS
where the former is taxed at lower rate than the latter

A number of EU countries have abolished VAT reduction for energy products in the
past, for various reasons. Table 6.5 provides an overview of VAT reduction schemes for
energy products that have been removed and others that still exist.
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Table 6.5: Reduced VAT rates for energy products in EU Member States — past and pre-

sent (households only)

Schemes that have been removed

Member | Reduced rate applied to: Year of removal /

State remarks

Coal Fuel Oil | Natural Electricity
Gas

Austria X X X X 1983

Belgium X X X 1980-1983. A slightly
reduced ‘parking rate’
(17 instead of 19%)
continued to exist until
1992.

Czech X X X X 1994-1997

Republic

Greece X X X 1992, For natural gas,
the reduced rate was re-
introduced in 1998.

Hungary X X X 2003-2005

Italy X X 1984-1988. Reduced rate
for natural gas for
cooking and  water
heating continues to
apply to southern Italy.

Poland X X X X 1998

Portugal X 1996. Reduced rate was
re-introduced in 2001.

Slovakia X X X X 2003

Schemes that continue to exist

Member Reduced rate applied to: Remarks

State

Coal | Fuel Oil | Natural Electricity
Gas

Belgium X

Cyprus X

Estonia X

France X X Only on standing charge

Greece X X

Hungary X Allowed until end of
2007

Ireland X X X X ‘Parking rate” (13.5%)

Italy X X X Natural gas: only for
cooking and  water
heating in southern Italy

Luxembourg X X X X Coal and fuel oil:
‘parking rate’ (12%)

Malta

Portugal X X

United X X X X

Kingdom

Source: IEEP et al. (2007), based on: OECD: Energy Prices and Taxes (various issues); Euro-
pean Commission (2006); Speck et al. (2001); Cnossen (1998).
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6.3 Case for lowering VAT to reduced rate for renewable sourced
electricity where it is taxed at standard rate

There is a case for having reduced rates of VAT on renewable sourced electricity which
is less polluting than fossil fuel sources. Its main advantage would be that it would in-
centivise renewables compared to conventional sources. It could also reduce or close the
price gap as renewable tariffs tend to be more expensive.

On the other hand it does less to encourage energy efficiency and its impact will have to
be analysed in combination with other incentives provided for renewables, such as the
EU Emissions Trading scheme and the Renewables Obligation Certificates.

It should also be pointed out that in this case a reduced rate of VAT is applied on a green
variant of a product based on its source of supply. This is different to the other case stud-
ies where the green variant was based on the characteristics of the end-product.

6.3.1 Impact of reduced rate of VAT on renewably sourced electricity on
consumer demand and environment

The European Commission's White Paper for a Community Strategy sets out a strategy
to double the share of renewable energies in gross domestic energy consumption in the
European Union by 2010 (from the present 6% to 12%) including a timetable of actions
to achieve this objective in the form of an Action Plan. The main features of the Action
Plan include internal market measures in the regulatory and fiscal spheres; reinforcement
of those Community policies which have a bearing on increased penetration by renew-
able energies; proposals for strengthening co-operation between Member States; and
support measures to facilitate investment and enhance dissemination and information in
the renewables field.

Eurostat provides historical data on domestic electricity consumption by member states
but does not distinguish between renewable and non-renewable. To illustrate the impact
on CO; emissions of a reduced rate of VAT on renewable electricity only, we have cal-
culated renewable consumption using electricity generated from renewable sources as %
of gross energy consumption (Table 6.6).
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Table 6.6: Increase in renewable consumption if taxed at reduced rate of VAT

Hec price for
Household renewablesinc. tax |Bec price for Increase in Co2
2005 electricity (at current rate of [renewables with |consumption of [emission
consumption | share of renewables |VAT) reduced rate renewables savings

Gwh GWh % € cents' kwh € cents kwh GWh Mil tonnes
Belgium BE 39,084 1,094 3% 14.8 131 39 0.02
Bulgaria BG 15,427 1,820 12% 6.4 5.7 62 0.03]
Czech Republic (74 29,965 1,348 5% 8.7 7.6 50 0.03]
Denmark DK 22,878 6,452 28% 22.8 20.3 207 0.1
Germany DE 269,200 28,266 1% 17.9 16.2 798 0.42
Estonia EE 3,759 41 1% 6.8 6.0 1 0.00]
Ireland IE 16,620 1,130 7% 14.4 14.4 - -
Greece EL 36,286 3,629 10% 6.9 6.9 - -
Spain ES 131,823 19,773 15% 11.0 10.1 460 0.24]
France FR 276,418 31,235 1% 11.9 10.6 1,052 0.55]
Italy IT 146,199 20,614 14% 19.7 19.7 - -
Oyprus cY 3,383 - 0% 10.7 9.8 - -
Latvia LV 3,881 1,878 48% 8.3 7.3 65 0.03
Lithuania LT 5,041 197 4% 7.2 6.3 7 0.00
Luxembourg LU 2,084 67 3% 14.8 14.8 - -
Hungary HU 21,969 1,011 5% 10.6 9.3 38 0.02
Malta MT 1,186 - 0% 7.6 7.6 - -
Netherlands NL 61,314 4,599 8% 19.6 18.0 106 0.06
Austria AT 29,491 16,928 57% 141 13.1 364 0.19]
Poland PL 53,531 1,552 3% 10.6 9.3 57 0.03]
Portugal PT 28,678 4,588 16% 13.8 13.8 - -
Romania RO 13,800 4,940 36% 7.8 71 131 0.07]
Sovenia Si 5,372 1,300 24% 10.3 9.3 39 0.02
Sovakia SK 11,244 1,855 17% 13.4 12.3 44 0.02
Fnland Fl 37,026 9,960 27% 10.6 9.4 329 0.17]
Swveden SE 70,999 38,552 54% 14.0 12.3 1,397 0.74]
United Kingdom UK 217,802 9,365 4% 8.8 8.8 - N
Total 1,554,460 | 212,197 5,247 2.76

Source: Eurostat

Note: * Electricity generated from renewable sources - % of gross electricity consumption

The dashes show no change as renewable electricity is already taxed at the reduced rate of VAT
for that member state.

Given 2005 consumption levels for renewable electricity and applying the appropriate
reduced rate of VAT for each member state would increase the demand for renewable
electricity by 2.5% across Europe. We assume the price elasticity of demand for renew-
able electricity as -0.3 as presented in Table 6.3 for overall electricity. The total theo-
retical emissions savings can be calculated by estimating the total possible electrical out-
put multiplied by an emissions factor for the counter factual case. This comes to around
2.76 million tonnes of CO,, if the same quantity of energy were to be generated from the
existing electricity grid mix.

6.3.2 Factors affecting demand for ‘green’ electricity

The above analysis is conservative in nature due to the lack of information on cross-price
elasticities of demand for renewable energy. With increasing public awareness of the en-
vironmental impact of energy use more and more consumers are choosing green electric-
ity. According to the Eurobarometer survey (64.2) conducted in all EU-25 Member
States in autumn 2005 a significant percentage (40%), most likely individuals who are
more sensitive to environmental issues, would be prepared to pay more for energy from
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renewable sources (see Table 6.7). 27% were willing to pay up to 5% more for green
electricity, and 13% were willing to pay at least 6% more. Respondents in the ‘old” EU-
15 are more willing to pay higher prices for green electricity compared to the ten new
members.

Table 6.7 Would you be prepared to pay more for energy produced from renewable
sources than for energy produced from other sources? If yes, how much
would you be prepared to pay? (in % of respondents)

EU-25 BE CZ DK DE EE EL ES FR IE IT CY LV LT LU

No, | am not prepared to pay more 54 54 55 38 5 54 5% 45 47 57 BB 57 70 73 35
Yes, | would pay up to 5% moare 27 28 27 28 28 25 268 33 A 24 5 24 A 14 3
Yes, | would pay 6to 10% more 11 13 11 22 12 1 11 ] 13 7 & 10 5 3 22
Yes, | would pay 11 to 25% more 2 2 1 4 1 2 1 2 4 2 2 2 i 1 3
Yes, | would pay more than 25% more 0 1 ] 2 0 1 ] 0 1 0 ] 0 3
1 5 5 2 8 2 0 ] 5

7=

Do not know &

HU MT NL AT PL PT

@
w
=
n
o
m
|
=
o
@
-
A
=
=]
-
A

No, | am not prepared to pay more 66 65 45 52 67 70 G5 T8 47 5D 45 76 53 64 54

Yes, | would pay up to 5% more 21 22 29 32 16 21 26 15 vy 26 24 g 23 15 12

Yes, | would pay & to 10% more 7 5 18 ] 8 3 12 5 13 18 17 1 13 3 3

Yes, | would pay 11 to 25% more o ] 2 1 1 1 1 1 1 ) 2 3 o 1

Yes, | would pay more than 25% more 0 1 1 0 0 1 0 1 1 2 1

Do not know 5 8 4 5 8 8 & 3 1 2 10 13 7 18 28
Source: Eurcharometsr 64.2 (Attitudes towards Energy), European Commission,

Source: Eurobarometer 64.2 (Attitudes towards Energy), European Commission, 2005.

Several other studies have estimated consumers’ willingness to pay for ‘green’ electric-
ity. A survey among Texas residents by Zarnikau (2003) found that about 50% of re-
spondents indicated a willingness to pay at least $1 per month more to support utility in-
vestments in renewable energy and/or energy efficiency. If we assume that the average
US household uses some 5000 kWh per year, this would imply an average WTP of USD
0.0024 (EUR 0.0016) per kWh.

A survey in Canada by Rowlands et al. (2003) found that 94% of respondents was pre-
pared to pay at least CAD 5 per month extra for ‘green’ electricity; 73% at least CAD
10; 29% at least CAD 25 and 5% CAD 50. Assuming again an average consumption of
5000 kWh per year, the latter figure would imply that 5% would be prepared to pay a
price premium of EUR 0.08 per kWh.

A Swedish survey by Hansla ef al. (2008) found that a large majority (81.5%) of the
sample was willing to pay at least an additional SEK 0.01 (= EUR 0.001) per kWh for
green electricty and about 11% SEK 0.10 (EUR 0.01) or more.

This suggests that renewable energy can be considered as a conspicuous good (luxury
good) with a high price elasticity of demand and unlikely to be as inelastic as energy as a
whole. Therefore relatively small price changes may result in a relatively big switch to
renewable electricity. Looking at the market penetration of green electricity in the Neth-
erlands from 2001-2007 provides some evidence for this effect.
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In the Netherlands, green produced electricity was exempted from energy tax between 1
July 2001 and 1 January 2004 (€ct 6.54 per kWh). This bridged the difference in produc-
tion costs in the liberalised electricity market for households in the Netherlands in 2001.
Green electricity became as expensive or even cheaper than electricity from coal, gas or
nuclear. This resulted in a sudden increase market share of green electricity, as shown in
Figure 6.2 below. In 2004, over 40% of households (3 million) used green electricity.

Figure 6.2: Market share of green electricity (households) in the Netherlands, 2001-
2007

45%
40%
35%
30% -
25%-
20%
15% 1
10%

5%

0%-

2001 2002 2003 2004 2005 2006 2007

Source: Tegenstroom, “Ontwikkeling groene stroom klanten” (Develeopment customers of green
Electricity), http://www.tegenstroom.nl/node/310

In 2004 the energy tax exemption on green electricity was removed. This resulted in a
10% drop in market share to just above 30% in 2005. However, many households still
continued to use green electricity even though consumers are free to change energy sup-
pliers, and can compare electricity prices on the internet (eg. www.energieprijzen.nl).
Without any other form of price incentive the share of green electricity has remained
constant. Electricity prices in Netherlands differentiated by their source are given in Fig-
ure 6.3 below.
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Figure 6.3. Differentiation of electricity price (excluding taxes and network costs) for
households in South Holland, the Netherlands, from 121 offers (of 18 sup-
pliers) (2 May 2008).
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Source: Energieprijzen.nl, “Prices of Electricity in the Netherlands, 121 offers on website”

“Light green” electricity (mainly biomass and hydropower) is on average the cheapest
option: €ct 11.9 per kWh, and also has the lowest recorded offer of €ct 8.9 per kWh.
“Dark grey” electricity (mainly coal and nuclear) costs on average € 12.3 per kWh, but
can be found for €ct 11.6 per kWh. “Green” electricity (wind and solar) costs on average
€ct 13.6 per kWh, but is also offered for €ct 10.3 per kWh.

Thus, currently green electricity prices are not very different from non-green prices
which has meant that the market share of green electricity has remained at around 35%.

6.3.3 Producers’ and suppliers’ response to increases in demand for ‘green’
electricity

Experience with various types of policies to promote electricity from renewables has
shown that stability and predictability are major success factors (see e.g. IEA, 2004). In-
vestments in renewables-based generation capacity will only take place if there is a pros-
pect of continuity in demand. This implies the need for guarantees that the policies
stimulating that demand will remain in place at least for some time. That will hold for
VAT reduction as much as for any other type of instrument.

Liberalisation of electricity markets provides new opportunities for independent power
producers supplying ‘green’ electricity. It also gives electricity suppliers opportunities to
adopt a market strategy of product differentiation, offering different kinds of ‘green’
electricity to their customers (including expensive, ‘dark green’ varieties). However, the
market for ‘green’ electricity is a typical ‘niche market’ (see e.g. Van Dijk et al., 2004,
Chapter 4). For most customers, electricity is a low-interest, ‘bulk’ product, implying
that price competition is likely to be the main strategy for the largest part of the electric-
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ity market.’” This means that most investments in renewable power generation resulting
from VAT reduction will take place in relatively ‘cheap’ technologies (with production
costs not exceeding those of non-renewable alternatives by more than 10% or so).

Some helpful insights from a supplier of green electricity in Germany are given in Box
6.1 below.

Box 6.1 Interview with Naturstrom AG (Germany), a supplier of green electricity in Germany

A reduced VAT rate for green energy tariffs has the potential to increase demand ‘considerably’

A reduced VAT rate would lower prices for green electricity by approx. 2 cents per kWh, which
would lead to a competitive advantage in comparison to conventional suppliers.

During the initial period (3 months) after the introduction of a reduced VAT rate, most of the eco-
nomic benefit would be passed through to the consumer. Afterwards, however, increasing de-
mand would require new investments (growth), which cannot be financed by the existing capital
stock. Eventually, it is realistic to assume that overtime only half of the VAT cost saving would
be passed through to the consumer.

A reference was made to a situation at the end of 2007, when Naturstrom AG was for a short time
the cheapest supplier of green electricity in Germany and even underpriced some conventional
suppliers. The applications from new customers increased from 300 to 1000 per day. In this con-
text, the internet is an important medium for people to compare prices. This also implies that con-
sumers are motivated by the cheapest tariff irrespective of green credentials.

Currently, the supply of green electricity in Europe exceeds the demand by a multiple. Thus, there
is currently an over-supply. This would certainly change with a tax relief. Naturstrom AG felt that
this was desirable. A new financial incentive would emerge for the construction of new
plants/facilities, because the price level for green electricity would increase due to the tax advan-
tage and the emerging scarcity of supply.

The reduction in VAT would be a good thing. Differentiated VAT rates should be practicable
Europe-wide, as it is the case with all export goods.

It would encourage greater uptake of renewable energy. Since the electricity market is being con-
trolled by very few oligopolists, Naturstrom AG would prefer fiscal supports.

It was also felt that it would encourage innovation and R&D as it would complement policies
such as the EEG [Renewable Energy Sources Act], which, inter alia, has led to a situation where
German companies became world-market leaders due to a head start in research. A reduced VAT
rate would, in their opinion, also have positive effects, because innovative developments would
pay off sooner.

It would also serve as good communication and sale tool. In Germany, approximately every fifth
consumer who switches electricity suppliers switches to green electricity. The demand for green
tariff grew rapidly in 2007. However, it is still a niche market, having a market share of approx.
1%. It is not easy to classify customers along socio-demographic lines, although they have an
above-average education and income.

37

There are differences between Member States, however. For example, discount offerings
proved to be more appealing to German and Spanish than to British customers because in the
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UK customers mistrust cost savings and fear poor services (Kalkman, 2002, cited in Van
Dijk et al., 2004)..
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7. Case study: Meat and dairy products

7.1 Main factors determining the impact of VAT differentiation

7.1.1 Main characteristics of the product group

Introduction

This case study relates to the VAT treatment of meat and dairy products. It covers meat
and dairy products from all farmed livestock (including cattle, sheep, goats, horses, pigs,
poultry and other farmed animals). It includes both unprocessed output and products
processed for food use (including meat, milk, cheese, cream, butter and yoghurt).

Within the market for meat and dairy products, the case study also considers the differ-
ential VAT treatment of organic meat and dairy products. Organic meat and dairy prod-
ucts are those that are certified as meeting organic standards according to the criteria
specified in Council Regulation (EC) No 834/2007 of 28 June 2007 on organic produc-
tion and labelling of organic products.

Meat and dairy products are used primarily for food. They differ from many of the other
goods examined in the case studies in this report in being consumables, with a short life-
span.

Environmental Impacts

According to recent studies of the European Environment Agency (EEA, 2005) and the
European Commission (Tukker et al., 2005) approximately one third of total environ-
mental impacts from consumers can be related to food and beverage consumption.

Purchasing patterns of consumers are important determinants of the methods employed
by the food production industry, which in turn affect environmental impacts throughout
the whole food chain (Massari, 2003). Thus, for the evaluation of the environmental im-
pacts of food it is important to consider all the stages of food production and distribution,
from the manufacturing and transport of farm inputs to the processing, storage, and dis-
semination of final products. The most significant environmental impacts occur in gen-
eral at the beginning of the food product life cycle. At the stage of agricultural produc-
tion, the meat and dairy sectors involve intensive use of land for grazing and grain pro-
duction, with impacts on energy and water use; greenhouse gas emissions; water, air and
soil quality; landscape and biodiversity.

Within the meat and dairy sector, different production methods give rise to different en-
vironmental impacts. While there is some debate regarding the merits of organic com-
pared to conventional products, they offer a variety of potential benefits for the environ-
ment, by avoiding the use of synthetic pesticides, fertilisers and GMOs and employing
systems compatible with sustainable use of natural resources and high levels of biodiver-
sity. Organic products also offer benefits in terms of enhanced standards of animal wel-
fare, while many consumers prefer them on health grounds (since they are free of pesti-



106 Institute for Environmental Studies

cides, synthetic fertilisers and GMOs) and for other reasons (e.g. perceptions about taste,
quality and links with local systems, culture and traditions).*®

VAT Treatment of Food in the EU

Foodstuffs are among the goods and services listed under Annex III of the VAT Direc-
tive®” which may be subject to reduced rates of VAT. Category 1 of this list relates to:

Foodstuffs (including beverages but excluding alcoholic beverages) for human and ani-
mal consumption, live animals, seeds, plants and ingredients normally intended for use
in the preparation of foodstuffs,; products normally used to supplement foodstuffs or as a
substitute for foodstuffs.

As a result, food is subject to a wide range of VAT rates in different EU Member States
(see Table 7.1). The table demonstrates that:

e Most MS apply a reduced VAT rate on food;

e The only MS applying a standard VAT rate on all food products are Bulgaria, Den-
mark, Estonia, Hungary, Romania and Slovakia;

e Most MS apply more than one VAT rate on food, with many applying more than one
reduced rate.

Particularly in the Netherlands and Sweden the potential for reduced VAT rates for or-
ganic food has raised attention as a way of reducing consumer prices and stimulating
demand. However, attempts to establish this VAT modification in Sweden have failed
due to conflicts with EU tax laws (Bellegem et al., 2002).

We can conclude that most meat and dairy products are already subject to reduced rates
of VAT in most Member States. The only exceptions relate to the six MS which tax
food at standard rates, and to certain “luxury” foodstuffs (e.g. ice cream and pre-
prepared/catering foods) which may be subject to higher rates in those MS which have
reduced rates for most food products.

Given evidence that production of meat and dairy products has particularly high envi-
ronmental impacts, there are potential environmental benefits from raising VAT rates in
order to discourage its consumption. Raising VAT rates to the standard rate in those MS
where it is taxed at a reduced rate, while retaining reduced rates on vegetable products,
could help to encourage a reduction in the overall footprint of the food sector. Within a
differentiated VAT system, it would be possible to encourage organic production by re-
taining reduced VAT rates on organic meat and dairy products.

¥ 0’Donovan and McCarthey (2002) report on the factors influencing consumer demand for or-
ganic food in Ireland, finding that health concerns and perceived quality issues are promi-
nent.

3% Council Directive 2006/112/EC of 28 November 2006 on the common system of value added
tax.
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Table 7.1: Summary of VAT Rates for Food in the EU (Source: European Commission,

BE
BG
Cz
DK
DE
EE
EL

ES
FR

IE

IT

CYy
LV
LT

LU
HU

MT
NL
AT
PL
PT
RO
SI
SK
FI
SE

UK

2008a)

Standard
Rate (%)

21
20
19
25
19
18
19

16
19.6

21

20

15
18
18
15
20

18
19
20
22
21
19
20
19
22
25

17.5

Food Rate
(%)

6,12,21
20

5

25

7,19

18

9

4,7
5.5,19.6

0,4.8,13.5

0,5,15
5,18
5,18

20

0

6

10
3,7,22
5,12,21
19

8.5

19

17
12,25

0,17.5

Notes

Reduced rate of 7% for sales of food, animals and cer-
tain types of products for agricultural purposes

Zero rate for food and drink for human consumption,
this excludes soft drinks, ice cream and confectionery.

Italy imposes a ‘super-reduced’ VAT rate on food prod-
ucts

Zero rate for food & drink for human consumption (excl.
catering, certain products such as alcoholic and manu-
factured beverages, ice-cream, chocolate, confectionery,
biscuits and savoury products)

Reduced rate for products for infants only

‘Super-reduced’ VAT rate on food products.

Some confectionery at 5%. Zero rate for food for hu-
man/ animal consumption, except supplies of pre-
cooked dishes and highly processed products e.g. ice-
cream, chocolates, manufactured beverages or those sub-
ject to excise duty, petfoods. Seeds and farm animals
also zero rated.

Reduced rate for most agricultural/food products.

Reduced rate is applied to food, agricultural inputs.

Zero-rate for food (except “luxury” foods) and nearly all
agricultural products (except for horses).
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7.1.2 Main characteristics of the market

Market size and growth

The value of agricultural production of livestock and milk amounted to 124 billion euro
in 2006, some 39% of total agricultural production of 317 billion euro in the EU27.
(European Commission, 2008b) The EU25 produced 45 million tonnes of meat in 2006,
of which 48% was pigmeat, 24% poultry and 18% beef. Average consumption per head
was 93 kg in that year, including 43 kg of pigmeat, 23 kg of poultry and 18 kg of beef.
The figures indicate a slight decline in meat consumption and production between 2004
and 2006. There were 24.3 million dairy cows in the EU27 in 2006, producing 136 mil-
lion tonnes of milk*.

The EU is a net importer of beef but a net exporter of pigs and poultry. EU meat con-
sumption per head is more than double the global average of 40 kg. Average consump-
tion varies widely within the EU, and in 2003 ranged from just 52 kg per head in Latvia
to 122 kg per head in Spain. Consumption has been static since 1990, with a slight in-
crease in poultry consumption at the expense of beef (European Commission, 2007).

There were 46,000 meat processing enterprises producing meat in the EU25 in 2003,
employing 953,000 people, with total turnover of 147 billion euro, and value added of 30
billion euro.

EU-25 milk consumption per capita was 73 kg in 2004, varying from 21 kg per capita in
Latvia to 140 kg in Slovenia. The EU is a significant cheese consumer. Per capita con-
sumption of cheese from cows’ milk averaged 17.3 kg in 2004, up slightly from 16.5kg
in 2000, varying from 3.8 kg per head in Latvia to 28 kg in Greece (DG Enterprise,
2007).

There were 11,377 dairy processors in the EU25 in 2003, with a turnover of 108 billion
euro, 388,000 employees, and value added of 17 billion euro. Five EU countries are re-
sponsible for nearly 75% of the production value of dairy products in Europe: Germany,
France, Italy, the UK and the Netherlands.

According to DG Agriculture (European Commission, 2005), in 2004, the EU market for
organic products was estimated at about 11 billion €. Germany was the largest national
market in Europe with a share of about 30% of the total EU market volume (3.5 billion
€), with the UK, Italy and France also having sales of more than one billion Euro. Or-
ganic products accounted for about 1% of total turnover of food products in the EU15 in
2001. However the individual national organic markets are at different stages of devel-
opment, with the most mature and developed organic markets in Austria, Denmark,
Germany, the Netherlands and Sweden. The share of organic production in food sales
varies by product group, standing at 1.8% for beef, 1.3% for milk and 1.2% for milk
products in 2003. Organic farming accounts for about 4% of the EU’s Utilisable Agricul-
tural Area (UAA), with some 6 million hectares certified as organic or in conversion,
with more than 60% used for grass or forage production in 2006, primarily for meat and
dairy production (Lampkin et al., 2007).

DG Agriculture data.
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Market maturity, penetration rate, saturation

The markets for conventionally produced meat and dairy foods are mature, with only a
2% increase in per capita consumption of meat expected in the EU27 between 2005 and
2014 (DG Agriculture). Consumption of milk and butter are expected to be stable over
the same period, with per capita consumption of cheese expected to increase by 12.5%.

The organic food market is an immature market which continues to grow rapidly, and
remains a small proportion of the overall food market. Rapid growth was observed in
the 1999 to 2002 period in France and the United Kingdom (averaging over 40% per
year), Italy and the Netherlands (averaging 20-30% per year) and Germany (15 percent
per year). Austria and Denmark are more mature markets with relatively slow growth
over the same period. Slower growth rates have been observed over the period 2002-
2007, though organic food still accounts for a small proportion of the overall food mar-
ket and has potential for future growth.

Consumer types, segmentation

Meat is consumed by more than 95% of EU citizens; only a small proportion of the
population is vegetarian. Among those who do eat meat, an increasing number are be-
coming concerned about food quality and safety, as well as the impacts of production on
animal welfare and the environment. This is being reflected in increasing sales of or-
ganic and free range meat and dairy products.

Main producers, importers, distribution channels

Agriculture is well known to be a highly competitive market, involving many small pro-
ducers, each with limited influence on the prices at which they can sell their produce.

The meat processing market is competitive, with the top 10 suppliers accounting for be-
tween 20% and 30% of the EU market for each type of meat product. Leading players
include Danish Crown (Denmark, pigmeat), VION Food Group (Netherlands, pigmeat
and beef) Doux (France, poultry) and Irish Food Group (beef) (DG Enterprise, 2007).

The EU has ten of the world’s top 20 dairy processing companies, with major players in
the EU market being Nestlé (Switzerland), Danone (France), Arla Foods (Denmark,
Sweden), Lactalis (France), Unilever (Netherlands/UK), Friesland (Netherlands), Bon-
grain (France), Campina (Netherlands), Parmalat (Italy), Hermana Milchunion (Ger-
many) and Nordmilch (Germany). These companies vary from commodity processing
and marketing firms using large volumes of raw milk, to major, diversified food manu-
facturing firms (such as Nestle, Danone and Unilever) processing smaller volumes to
manufacture higher value added products. Firms with more than 250 employees account
for the majority of production.

The concentration of milk processing and distribution among a small number of major
firms has led to concerns about abuse of market power in some countries such as the UK,
with a recent ruling by the UK Office of Fair Trading finding evidence of collusion
among major retailers and food producers in the pricing of dairy products, at the expense
of the consumer (BBC News, 2007). The dairy sector is prone to anti-competitive be-
haviour because of the concentration of the market among a limited number of proces-
sors and supermarkets.
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The food retail sector is competitive in the EU. While major supermarket chains such as
Tesco, Aldi and Carrefour are increasing their market share, consumers continue to de-
mand choice, and there is space in the market for other multiples as well as large num-
bers of independent food retailers.

For the organic sector, DG Agriculture (European Commission, 2005) estimates that:

e The total number of registered operators (producers, processors and importers) in
the EU-15 organic food market was about 157 000 which represents an increase of
one third compared to 1998.

e The number of registered organic producers increased from 100 000 in 1998 to 135
000 in 2003, about 2% of all agricultural producers.

e The number of organic processors reached about 25 000 in EU-15 in 2003. The
range of processors is wide, from small family-run bakeries to large companies.

e In 2003, there were about 1400 registered importers of organic products in EU-15,
an increase of 160% compared to 1998.

The importance of individual marketing channels differs among the Member States. In
Belgium, Germany, Greece, France Luxembourg, Ireland, Italy, Netherlands and Spain,
direct marketing and marketing via specialised shops dominate the organic sector. In
Denmark, Finland, Sweden, the United Kingdom, Ireland, Hungary and the Czech Re-
public, most of the sales are concentrated in supermarkets (>60%) and in non-specialised
shops. In Sweden and in Denmark the share of organic food sales through supermarkets
is even higher than that of conventional food. Specialists are convinced that where or-
ganic products are mainly sold through supermarkets, growth and market shares are (and
will remain) higher than in other Member States.*’

7.1.3 The ‘green’ product alternative

Criteria for distinction between ‘green’ and ‘non-green’

In this case study we analyse the potential effects of increasing the rate of VAT for meat
and dairy products to the standard rate in those MS where it is currently taxed at a re-
duced rate, in order to reduce the share of meat and dairy products within the overall
food market. We also consider the case for retaining reduced rates for organic meat and
dairy products, to encourage further growth in the organic food sector.

The standard rate of VAT would be applied to any meat or dairy product, or any proc-
essed food product containing a specified percentage of meat or dairy content.

The organic standards provide a clear and unambiguous means of distinguishing between
organic and conventionally produced meat and dairy products. Organic produce can be
defined as that produced in accordance with the standards set out in the Directive and
certified and labeled through a recognised organic assurance scheme.

*I Wier and Calverley (2002) provide a review of factors affecting the development of markets
for organic foods in Europe, including barriers to growth, concluding that sales infrastructure
as well as price premia are important.
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Possible complications in applying the criteria

The main definitional issue relating to meat and dairy products relates to the percentage
content for a processed food product to be classed as a meat or dairy product. This per-
centage would need to be specified in the design of the policy. It is not an insignificant
problem, particularly as it would be expected to give rise to threshold effects, encourag-
ing producers to reduce content to just below the specified level. This is perhaps less of
a problem for meat, where it would be possible to classify any processed good contain-
ing meat as a meat product. Dairy products would present more problems, as a large
proportion of processed foodstuffs have some dairy content.

For organic, one factor to consider is the varying requirements of different certification
schemes. VAT differentiation would need to be based on certification under an approved
and recognised scheme, ensuring equal standards are applied to imports as well as do-
mestic production.

Functional differences between the ‘green’ and ‘non-green’ products

Meat and dairy products form an important part of the diet of the majority of European
consumers, and offer clear differences from vegetable based alternatives in terms of their
taste and texture. As a result meat and dairy products are likely to remain an important
part of the diet of most consumers, and differentiation of VAT should be seen as a means
of encouraging reductions in meat and dairy consumption rather than large scale shifts in
dietary habits.

The key functional differences between organically and conventionally produced meat
and dairy products relate to the actual and perceived environmental, health, animal wel-
fare, food quality and social benefits of the organic product. However, higher prices for
organic products compared with conventional products are a continuing barrier to the
development of the organic food market. In this respect VAT differentiation is one
possible instrument to decrease the relative prices of organic products and encourage
higher consumption of organic food. Expansion of organic meat and dairy production is
hindered by high start-up costs, conversion requirements, the high cost of organic feed
supplies and difficulties in obtaining organic certification.

Current market share and observed change in recent years

The consumption of meat and dairy products is broadly stable over time, so a VAT in-
duced price change could aim to bring about an absolute reduction in per capita con-
sumption in the EU. The organic sector is developing strongly, but still accounts for
only about 2% of EU food consumption, with organic beef and cereals having a higher
share than milk and potatoes (EEA, 2005b). Differential VAT treatment could help to
encourage its expansion.

Absolute and relative price differences

Because of the complexity of dietary choices and the wide range of potential substitutes
available, it is difficult to make direct comparisons of the prices of meat and dairy prod-
ucts and vegetable based alternatives, except in particular cases where there are close

substitutes (e.g. butter vs margarine). In general, however, the greater demands of meat



112 Institute for Environmental Studies

and dairy products in terms of land, energy and time mean that prices are higher than for
vegetable based alternatives.

Organic food is more expensive to produce than conventional food, and therefore sells at
a premium to conventional produce. DG Agriculture (European Commission, 2005) re-
corded consumer price premia averaging 50% for milk, 81% for pork and 57% for beef
in 2002. Very wide variations were observed between Member States. For example, the
organic consumer price premium for beef ranged from 4% in Portugal to 126% in Lux-
embourg. Hamm et al. (2002) found the EU average for consumer price premiums in
2000 varied from 31% for organic red table wine up to 113% for organic chicken. Price
premiums also varied between different countries, and distribution channels played an
important role in this regard. In countries where general food shops were very active in
the marketing of organic food, consumer price premiums were usually lower than in
countries where organic food shops or direct sales provided the main channels.

7.1.4 Impact of VAT differentiation on product prices

Range of differences between low and high VAT rate among Member States

The VAT treatment of meat and dairy products varies widely between Member States
(see Table 7.1). Most Member States have reduced rate VAT on all basic food products,
with some having zero rates (UK, Ireland, Cyprus, Malta) and others taxing food at the
standard rate (Bulgaria, Denmark, Estonia, Hungary, Romania and Slovakia). As there
are also variations in the standard rates of VAT, the differential between the standard
rate and that applied to meat and dairy products varies from 0% (Bulgaria, Denmark, Es-
tonia, Hungary, Latvia, Romania and Slovakia) to 21% (Ireland).

Evidence on ‘pass through’ of VAT

The food market is in general a competitive one, with large numbers of producers, proc-
essors and retailers. However, there is some concern about the concentration of market
power in the dairy sector. In the UK at least, where a few firms account for a large pro-
portion of the milk processing and retail markets, the competition authorities have taken
action against price fixing. The Copenhagen Economics (2007) report found that avail-
able evidence suggests that there tends to be full pass through of VAT changes in com-
petitive market situations. We would therefore expect a VAT change to be fully passed
through to the consumer, and note that it is not in the retailer’s interests to absorb the
costs of such a change. However, it should be noted that recent evidence in the dairy sec-
tor suggests that prices may not be set competitively and an equivalent pass through can-
not be guaranteed. However, consultees considered that full pass through of a VAT
change would be expected.

Possible indirect effects on the prices of the ‘non-green’ products

Increasing VAT for meat and dairy products would help to internalise (at least in part)
the external costs of their production, which are greater than for vegetable based alterna-
tives. However, it would be expected to meet substantial public and political resistance.
It could be seen as a move to interfere with dietary choices and to promote a more vege-
tarian lifestyle, which would be resisted by many. It might also raise concerns about so-
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cial impacts by raising taxes on what are seen by many as basic foodstuffs rather than
luxury products. Therefore any proposed initiative in this field would need to be accom-
panied by appropriate impact assessments and measures to raise awareness of environ-
mental objectives.

There is also strong evidence that reducing consumption of meat will have benefits for
human health (e.g. Aiking et al, 2006; Gold, 2004). This suggests a need to accompany
any change in VAT with a wider programme of activity to enhance understanding of the
health as well as environmental benefits of reduced meat and dairy consumption.

Measures to encourage demand for organic produce might be expected to increase
imports given the short term constraints on production capacity (and the time lag
involved in organic conversion). They would therefore need to be accompanied by
measures to augment production capacity.

7.1.5 Impact of price reductions on consumer demand

Relative magnitude of VAT-induced price change

The effect of requiring meat and dairy products to be taxed at the standard rate would be
to increase their price by between 0% and 21%, depending on their current VAT treat-
ment in different MS. Predicted price changes are set out in Table 7.2.

Table 7.2: Predicted Price Change from Imposing Standard Rate VAT on Meat and

Dairy Products

Price Change Member States

0% Bulgaria, Denmark, Estonia, Hungary, Latvia, Lithuania, Romania and
Slovakia

<5% Finland

5-10% Greece, Spain, Austria

10-15% Belgium, Czech Republic, Germany, France, Luxembourg, Netherlands,
Slovenia, Sweden

>15% Ireland, Italy, Cyprus, Malta, Poland, Portugal, UK

On a simple arithmetic basis, the average price change across MS is estimated at 9%.
However, the largest EU markets (Germany, France, UK, Italy) will experience rela-
tively high price changes, and, adjusting for market size produces a weighted average in-
crease in prices of 12% across the EU.

The price of vegetable based foodstuffs will remain unchanged, thus increasing the price
of meat and dairy based products compared to vegetable based alternatives.

If VAT on organic meat and dairy products was kept at reduced rates, this would help to
reduce the price differential between organic and conventional produce, though the price
change would not be large enough to close the substantial premium that persists for most
meat and dairy products in most Member States.
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Evidence on the role and importance of financial considerations versus non-
financial factors

Demand for meat and dairy products is driven by a variety of non-financial as well as fi-
nancial factors, such as tastes, preferences, lifestyles, health concerns and traditional eat-
ing habits, and, for a small but growing proportion of consumers, by social and environ-
mental concerns. These non-financial factors, as well as fixed demands, help to explain
why demand for meat and dairy products is price inelastic.

Evidence on impact of targeted price reductions for ‘green’ products

A Dutch study (Bunte et al., 2007) explored the effects of a reduction in the price differ-
ence between organic and non organic food. By introducing a temporary subsidy in the
form of a “consumer discount”, it was possible to determine whether reducing the price
differential of organic products really does lead to higher sales. In the experiment, the
prices of eight organic product groups were significantly reduced in most supermarkets
in ten communities in the Netherlands in a four month period in 2006, simulating a per-
manent price reduction. The prices of organic variants of eggs, milk, potatoes, rice and
muesli were decreased by 5 to 25% (in steps of 5%). For organically produced pork,
minced beef and mushrooms, the prices were reduced by 8 to 40 % (in steps of 8%).

Before the price experiment, the eight organic product groups in the study were on aver-
age about 60% more expensive than the conventionally produced product, varying from
9% for rice to almost 90% for minced beef. During the price experiment, the organic
products cost nearly 35% more on average than the conventional variant. This differed
from 9% cheaper for rice to over 60% more expensive for eggs.

Consumers’ awareness of prices adjusted gradually: after the beginning of the price ex-
periment, consumers overestimated the price of the lower priced organic products. This
overestimation was smaller at the end of the experiment. With respect to the price reduc-
tion, it seems that consumers only adapt their behaviour once their perception of prices
has adjusted.

The study found that demand for eggs, minced beef and muesli responded strongly to the
price reductions, increasing the overall value of sales of organic products, and indicating
elastic demand. For milk, mushrooms, potatoes, pork and rice, price reductions resulted
in an increase in the volume of products bought, but a decline in sales revenue, indicat-
ing that demand is inelastic. The study concluded that price reductions can help to
achieve policy goals to expand organic consumption, but need to be accompanied by ad-
ditional measures.

Evidence on the share of ‘free riders’

The free riding problem relates to VAT reductions, and would not be an issue for an in-
crease in VAT to standard rates. As far as a reduced rate for organic meat and dairy is
concerned, the ‘free riders’ will be the consumers who currently already buy these prod-
ucts in those countries that currently apply the standard VAT rate and that would start to
apply the reduced rate on organic products. Given the small share of organic food prod-
ucts in current demand (abot 2% EU-wide; see section 7.1.3), the number of ‘free riders’
is likely to be limited.
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Data on relevant (cross) price elasticities of demand

There is a significant body of published evidence on the demand for meat, dairy and
other food products. Annex 7.A provides a statistical review.

The evidence indicates that:
» There is a range of estimates for price elasticities for meat and dairy products;

* Most evidence indicates that the elasticity of demand for both groups is in the range
0 to -1 (i.e. inelastic);

» There is some evidence that demand is more responsive to price changes in the lower
income MS of the EU;

= Overall, evidence suggests price elasticities in the range of -0.2 to -0.4 for dairy
products and -0.2 to -0.6 for meat;

* Given the wide range of foodstuffs available, no useful evidence could be found on
cross price elasticities of demand.

As we might expect, the demand for more specific product groups (e.g. minced beef,
pork) which have more substitutes, is more elastic. For this analysis, we are concerned
with the elasticity of demand for the product group as a whole.

7.1.6 Environmental impact of changes in consumer demand

Average environmental impact of the ‘green’ and the ‘non-green’ products

“Livestock are one of the most significant contributors to today’s most serious environ-
mental problems,”

Henning Steinfield, senior UN Food and Agriculture Organization (FAO) official (UN,
2006)

“A kilogram of beefis responsible for more greenhouse gas emissions and other pollu-
tion than driving for 3 hours while leaving all the lights on back home.”

New Scientist (Fanelli, 2007)

Evidence of the environmental impacts of meat and dairy production has been reviewed
from a variety of sources (FAQO, 2006; Tukker et al., 2006; Garnett, 2007; Eshel and
Martin; 2006; Gold, 2004; Foster et al., 2006 and Williams et al., 2006). A summary is
provided as Annex 7.A2.

Reducing the consumption of meat and dairy products in the EU can be expected to yield
significant environmental benefits in terms of:

1. Reduced GHG emissions. It has been estimated that meat and dairy consumption ac-
counts for 18% of global emissions, especially through the energy involved in rear-
ing livestock and the emissions from livestock and their wastes, with a particular im-
pact through highly potent GHGs such as nitrous oxides and methane. It has been es-
timated that livestock contribute more to global warming than the transport sector




116 Institute for Environmental Studies

globally (FAO, 2006). A variety of estimates are available for Europe (e.g. 8% of
UK emissions and up to 30% of overall EU emissions if all stages of the food chain
are considered; Garnett, 2007; Tukker et al., 2006).

2. Reduced pressure on land use, with livestock production estimated to account for
30% of the earth’s land surface directly, and relying on a further 33% of arable land
to produce feed. Increasing livestock production is a major driver of deforestation,
especially in Latin America where 70% of former Amazon forests have been turned
over to grazing (FAO, 2006).

3. Increased resource efficiency, with production of livestock requiring significantly
higher levels of energy, land and other resources than vegetable based alternatives,
per unit of food produced.

4. Reduced damage to water resources, through pollution from animal wastes, antibiot
ics and hormones, chemicals from tanneries, fertilisers and the pesticides used to
spray feed crops. In particular, livestock farming is a major cause of eutrophication
in the EU.

5. Reductions in acidification, with ammonia in particular a major cause of acid rain.

Evidence suggests that GHG emissions per tonne of food produced range from 1.1 ton-
nes CO, equivalent for milk to 4.6 tonnes for poultry, 6.4 tonnes for pigmeat, 15.8 ton-
nes for beef and 17.5 tonnes for lamb, based on UK data. Evidence suggests that emis-
sions for vegetable based alternatives are much lower than this, though direct compari-
sons are difficult because of the variety of different crop types involved and uncertainties
about the effects of changes in meat consumption on dietary choices.

It is important to note, however, that livestock farming plays an important role in the
management of environmentally important landscapes and habitats such as meadows and
moorlands. A cessation of livestock production would therefore be environmentally
damaging. These areas are, however, often unsuitable for crop production. If a reduction
in meat consumption encouraged substitution of intensive livestock production for arable
systems it could have significant environmental benefits. The concern would be if a
VAT change impacted negatively on some marginal producers, e.g. in upland or dryland
areas. Here we can note the presence of other EU interventions such as agri-
environment and Less Favoured Areas (LFA) support in encouraging maintenance of
high natural value systems.

Organic farming has been proven to have a wide range of benefits compared to conven-
tional systems in terms of reductions in eutrophication and improvements in landscape
and biodiversity, and its expansion is encouraged by EU policy. However, evidence
suggests that there is no net reduction in greenhouse gas emissions per tonne of organic
meat and dairy products.

Evidence on changes in consumer behaviour

One possible concern would be the effect that a VAT induced price change might have
in switching demand between different types of meat products. As many consumers
would be reluctant to reduce their consumption of meat overall, a VAT induced price
change might encourage them to switch to cheaper types or cuts of meat. This could
raise concerns in terms of animal welfare, favouring intensive pigs and poultry systems.
However, there may be benefits in terms of GHG emissions, as evidence suggests that
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these systems emit less per kg of product than the production of more expensive beef and
lamb.

7.1.7 Impact on innovations

The food market is an established one, and rates of innovation tend to be low. The main
issue relates to the ability of consumers, food processors and the food service sector to
develop meat and dairy free alternatives to traditional diets.

7.2 Assessing the impact of VAT differentiation

7.2.1 Quantitative assessment

Expected Change in Demand

If VAT on meat and dairy products were raised to the standard rate in all MS of the EU,
we would expect this to result in a 12% increase in the average price of meat and dairy
products.

Evidence suggests that the overall price elasticity of demand is expected to be in the
range of -0.2 to -0.4 for dairy products and -0.2 to -0.6 for meat.

Based on these elasticities, a 12% price increase would be expected to reduce demand
for meat in the EU between 2% and 7%, and for dairy products between 2% and 5%
(Table 7.3). Based on current consumption levels of 45 million tonnes of meat and 135
million tonnes of milk per year, this would involve an overall reduction of consumption
of meat products of between 1.1 and 3.2 million tonnes, and dairy products of between
3.2 and 6.5 million tonnes (measured in terms of liquid milk).

Table 7.3: Expected Impact of VAT Increase on Demand

Low Elasticity Medium Elasticity =~ High Elasticity

Mt % Mt % Mt %
Meat -1.08 2.4%  -2.16 -48% -3.24 -7.2%
Dairy Products  -3.24 -24%  -4.86 -3.6%  -6.48 -4.8%

EU evidence suggests a cross price elasticity somewhere between 0.5 and 1.3 for organic
meat and dairy products; i.e. a 1% increase in the price of the conventional product in-
creases demand for the organic product by 0.5 to 1.3%. On this basis a 12% increase in
the price of conventional produce could boost demand for organic meat and dairy prod-
ucts by between 6% and 16%.

Expected Change in Environmental Impacts

The expected reductions in the demand for meat and dairy products will have benefits in
terms of reduced greenhouse gas emissions, reductions in eutrophication and acidifica-
tion, and reduced pressure on land use.
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Based on the estimated greenhouse gas emissions per unit of output given in section
7.1.6 above, we can estimate the gross effects on greenhouse gas emissions as follows
(Table 7.4)

Table 7.4: Estimated Impact of VAT Change on Greenhouse Gas Emissions

Million tonnes CO; equivalent

Low Elasticity Medium Elasticity =~ High Elasticity
Meat -9.16 -18.31 -27.47
Dairy -3.43 -5.15 -6.87

It is estimated that the VAT change could bring about a gross reduction in greenhouse
gas emissions of between 9.2 and 27.5 million tonnes CO, equivalent for meat and be-
tween 3.4 and 6.9 million tonnes CO, equivalent for dairy products.

The net effects cannot be estimated without assessing the overall impacts on dietary
choices and the extent to which meat and dairy products are substituted by other types of
foods of different types. However, most vegetable based alternatives will be much less
carbon intensive, and it is likely that the net effect will be some 50-90% of the gross ef-
fect. On the medium elasticity scenario, this suggests that imposing standard rate VAT
on meat and dairy products could reduce greenhouse gas emissions by between 12 and
21 million tonnes CO, equivalent per year.

If organic meat and dairy products continued to be taxed at the reduced rate, we estimate
that demand could increase by between 6% and 16%. This would not be expected to re-
duce GHG emissions but could bring a variety of benefits in terms of biodiversity, land-
scape and reductions in water pollution.

Impact on VAT Revenues

By increasing VAT to the standard rate, the change would significantly raise VAT re-
ceipts. The total value of the market is estimated at €191 billion for meat and €122 bil-
lion for dairy products in the EU in 2006 (Confederation of the Food and Drink Indus-
tries in the EU, 2007). An increase in VAT to standard rates would be expected to yield
additional VAT revenues of around €14 billion per year for dairy products and €21 bil-
lion per year for meat, after allowing for reductions in demand. If organic produce con-
tinued to enjoy reduced VAT rates, this would lower the tax take by about 2%.

Compliance and Administrative Costs

The change being examined would not involve the creation of new VAT rates, but
merely raise VAT on meat and dairy products to the standard rate. There might be some
cost and effort involved in communicating, understanding and adjusting to the change,
but this is not expected to be significant.
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7.2.2 Qualitative assessment

Changes in intra-EU trade due to different VAT rates

Raising VAT on meat and dairy products to the standard rate would be a VAT harmonis-
ing measure, reducing current distortions. Though the regularity of food purchases
means that few consumers are likely to cross borders as part of their general shopping
habits, some may be tempted to do so, such as those living on the border of Denmark and
Germany where food is currently taxed at 25% and 7% respectively. Raising VAT to
standard rates would reduce such incentives.

The ‘signalling effect’ on producers and consumers

A higher VAT rate, coupled with an education and awareness raising campaign to high-
light the environmental and health benefits of eating less meat, could have a significant
impact in encouraging consumers to rethink their dietary choices. Since demand is
known to be price inelastic, the symbolic effect of a VAT increase could be as important
as the price effect.

Other impacts

A VAT change could be expected to have a range of wider impacts, both positive and
negative:

« Health Impacts — By encouraging reductions in meat and dairy products, the over-
consumption of which is widely recognised as contributing to obesity and other as-
pects of ill health, a VAT change could yield health benefits, particularly if accom-
panied by educational activity;

e Consumer Impacts — A VAT increase would be seen as regressive, impacting dispro-
portionately on low income households. Consultees told us that they expected lower
income consumers to have difficulty in adjusting their diet in response to a price
change;

e Impacts on Farming Sector - A VAT increase would reduce demand for milk and
livestock production and be unpopular with farmers, many of whom are already
struggling to compete in a more competitive market place;

« Political Factors — There would be strong political resistance to a VAT increase, on
the grounds that it is taxing basic needs and amounts to government interference in
the dietary and lifestyle choices of individual consumers, as well as the other factors
identified above.

Retaining reduced rates on organic meat and dairy products could have further benefits —
organic food is perceived as more healthy, is more likely to respect local cultures and
traditions, and tends to be more intensive in its use of labour inputs.

7.3 Discussion and conclusions

There is strong evidence that the meat and dairy sector, and livestock farming in particu-
lar, is a major contributor to global warming and a variety of other environmental im-
pacts, and that reducing our consumption of meat and dairy products could yield signifi-
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cant environmental benefits. This is a particular priority given growth in global con-
sumption patterns worldwide, which threaten to exacerbate these impacts.

Meat and dairy products enjoy reduced or zero rates of VAT in many EU member
states, and increasing VAT to the standard rate on these products offers an opportu-
nity to reduce the environmental impacts of the sector. The scope to reduce con-
sumption of meat and dairy products is limited by their inelastic demand. Neverthe-
less, we estimate that imposition of VAT at standard rates could help to reduce de-
mand, bringing substantial environmental benefits. For example, it could result in a
reduction of greenhouse gas emissions by between 12 and 21 million tonnes CO,
equivalent per annum.

Any such move should be accompanied by a wider awareness raising and educational
campaign, promoting the health as well as the environmental benefits of consuming less
meat. Given low consumer awareness of the issue, it is likely that the VAT change will
be as important in its signalling effect as in its price effect.

This VAT change would also generate significant revenue and represent a tax harmonis-
ing measure (though it would introduce differences in VAT treatment of meat and other
food products).

However, despite the expected environmental and health benefits, an increase in VAT on
meat and dairy products could be expected to be highly unpopular and meet with intense
political resistance.
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Annex 7.A: Price Elasticities of Demand

Meat and Dairy Products

Data on price elasticities are available for 114 countries from the 1996 International
Comparison Project (ICP) for nine broad categories of goods and eight subcategories of
food. The ICP data are consistent and comparable across a large number of countries
(Seale et al., 2003). Table 7.A1 presents the own-price elasticity for European countries
for the eight subcategories of food.

Table 7.A1: Unconditional own-price elasticity for food sub-groups, Europe, 1996

Beverages, Breads, Fats, Fruits, Other

tobacco cereals Meat Fish Dairy oils  vegetables foods

Austria -0,327 -0,124  -0,267 -0,294 -0,285 -0,144 -0,210 -0,266
Belgium -0,343 -0,132 -0,279 -0,308 -0,299 -0,152 -0,220 -0,278
Czech Republic -0,516 -0,220 -0,410 -0,456 -0,441 -0,243 -0,326 -0,409
Denmark -0,260 -0,100 -0,212 -0,234 -0,227 -0,116 -0,167 -0,211
Finland -0,422 -0,176  -0,338 -0,375 -0,363 -0,196 -0,268 -0,337
France -0,348 -0,129 -0,286 -0,314 -0,305 -0,152 -0,225 -0,285
Germany -0,325 -0,124  -0,265 -0,292 -0,284 -0,143 -0,209 -0,264
Greece -0,482 -0,188 -0,392 -0,433 -0,420 -0,216 -0,310 -0,391
Hungary -0,603 -0,272 -0,466 -0,522 -0,503 -0,293 -0,373 -0,464
Iceland -0,264 -0,096 -0,216 -0,238 -0,231 -0,114 -0,170 -0,216
Ireland -0,468 -0,198 -0,373 -0,414 -0,401 -0,219 -0,297 -0,372
Italy -0,337 -0,129 -0,275 -0,303 -0,294 -0,150 -0,217 -0,274
Latvia -0,710 -0,327 -0,537 -0,606 -0,582 -0,348 -0,432 -0,536
Lithuania -0,671 -0,301 -0,521 -0,583 -0,562 -0,325 -0,417 -0,519
Luxembourg -0,128 -0,032 -0,108 -0,118 -0,115 -0,046 -0,084 -0,108
Netherlands -0,377 -0,149 -0,306 -0,338 -0,327 -0,170 -0,242 -0,305
Poland -0,646 -0,292 -0,499 -0,559 -0,539 -0,313 -0,400 -0,498
Portugal -0,466 -0,176  -0,381 -0,420 -0,408 -0,205 -0,300 -0,380
Slovakia -0,614 -0,273 -0,480 -0,536 -0,517 -0,296 -0,384 -0,478
Slovenia -0,525 -0,224 -0,418 -0,464 -0,449 -0,247 -0,332 -0,416
Spain -0,469 -0,187 -0,380 -0,420 -0,407 -0,213 -0,300 -0,379
Sweden -0,386 -0,159  -0,310 -0,344 -0,333 -0,178 -0,246 -0,309
Ukraine -0,795 -0,370 -0,575 -0,655 -0,626 -0,388 -0,466 -0,573
United Kingdom -0,349 -0,137  -0,284 -0,313 -0,304 -0,157 -0,224 -0,283

Own-price elasticities are calculated at the point where marginal utility is held constant.

Source: ERS/USDA: Data Sets on International Food Consumption Patterns
http://www.ers.usda.gov/data/InternationalFoodDemand/
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The data indicate that demand for both meat and dairy products is inelastic, with typical own
price elasticities of between -0.2 and -0.4 for both groups in the higher income MS of the
EU 15 and between -0.4 and -0.6 in the lower income, new MS.

More detailed and recent data are available for the UK, from the National Food Survey
(Lechene, undated), covering the period 1988 to 2000. Own price elasticities are given
in Table 7.A2.

Table 7.A2: Own Price Elasticities for Meat and Dairy, UK, 1988 to 2000

Confidence Interval
Budget Share (%) Own Price Elasticity  (90%)

Milk and cream 1.32 -0.36 -0.15 to -0.56

of which:

Liquid wholemilk and skimmed

milks 0.95 -0.17 0.11 to -0.45
Cheese 0.46 -0.35 -0.1 to -0.60
Carcase meat 1.15 -0.69 -0.43 t0 -0.96
Other meat and meat products 2.35 -0.52 -0.32t0 -0.72

Source: UK National Food Survey, 2000

Table 7.A3: Price and Income Elasticities for Different Meat Products, UK, 1988 to

2000
Own price elasticity ~ Budget share Income elasticity

Beef and Veal -0.45 0.48 0.25
Mutton and Lamb -1.29 0.22 0.15
Pork -0.82 0.23 0.13
Bacon and Ham, Uncooked -0.78 0.33 0.18
Bacon and Ham,

Cooked/Canned -0.76 0.23 0.22
Poultry, Uncooked -0.52 0.56 0.16
Poultry, Cooked (not canned) -0.77 0.15 0.31
Other meat and meat products -0.26 1.26 0.18

Source: UK National Food Survey, 2000

Own price elasticities are estimated at -0.36 for milk and cream, -0.35 for cheese, -0.69
for carcase meat and -0.52 for other meat and meat products (which account for a larger
share of the household budget than carcase meat). The demand for individual types of
meat is more price elastic, given the presence of more substitutes, but remains inelastic
(absolute value below 1) for all groups except mutton and lamb, with an estimated elas-
ticity of -1.29. Demand for liquid wholemilk is found to be particularly inelastic (-0.17).

Lechene also presents cross price elasticities for broad groups of foods. These are gen-
erally found to be low and insignificant for the categories employed in the analysis, and
provide no usable results.
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Organic Meat and Dairy Products

Bunte et al (2007) review evidence of the own price and cross price elasticities of de-
mand for organic and conventional produce, from previous studies. Evidence for meat
and dairy products is summarised in Table 7.A4.

Table 7.44: Evidence of Elasticity of Demand for Meat and Dairy Products Summarised

by Bunte et al (2007)
Paper Country Products | Price Elasticities Expenditure Elasticity
Period Own Price Cross Price Organic Non or-
ganic
Organic | Non Demand or- | Demand
organic | ganic, price | non or-
non organic | ganic,
price
organic

Dhar and (0N Milk -1.4 -1.1 3.2 0.0 0.5 1.0
Foltz 1997 — 2002
(2003)
Glaser- usS Whole -3.6 -0.7 8.2 0.2 -5.7 1.1
Thompson | 1996 —1999 | milk
(2000)

Milk 1% | -9.7 -0.9 -5.5 -0.4 -8.6 0.6

Fat

Milk 2% | -7.4 -1.3 13.5 0.3 -2.8 1.1

fat

Non-fat | -3.7 -0.8 7.1 0.2 -2.8 0.9

milk
Hanson Denmark Dairy -0.5 -0.7 0.5 0.1 -0.0 0.8
(2003, 1997-2000
2004)
Wier and Denmark Dairy -2.3 -1.1 1.3 0.1 n.a n.a
Smed 1997-1998
(2000,
2001)

Meat -2.3 -1.0 1.3 0.0 n.a. n.a.
Bunte etal | Netherlands | Milk -1.78 -1.02 0.44 0.03 n.a. n.a.
(2007)

Minced | -2.02 -1.04 0.92 0.05 n.a. n.a.

beef

Pork -1.01 -1.01 -0.02 0.00 n.a. n.a.

The own price elasticity of demand for organic food indicates the percentage change in
demand for organic food if the price of organic food rises by 1%, and is expected to be
negative. The cross price elasticity of demand for organic food indicates the percentage
change in demand for organic food if the price of non-organic food rises by 1%. We ex-
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pect this reaction to be positive. The expenditure elasticity of demand for organic food
indicates the percentage change in demand for organic food if the food budget rises by

1%, and is expected to be positive and higher than for non-organic food, since organic

food is a luxury (expensive) product.

The figures indicate that:

e The own price elasticities of demand are negative for both organic and non-organic
food, while the demand for organic food tends to be more elastic.

e The cross price elasticities of demand are positive for both organic and non-organic
food with the exception of 1% milk. The cross price elasticity for organic food is
higher than the cross price elasticity for non-organic food — as we might expect the
demand for organic food is more sensitive to the price of non-organic food than vice
versa.

o The expenditure elasticities of demand are positive with the exception of the ones for
organic products reported by Glaser and Thompson (2000). The latter result is an ar-
tefact of the fact that organic milk has a very small market share in the US. What is
striking with respect to the expenditure elasticities is the fact that the elasticity for
organic food is not higher than the one for non-organic food. Apparently, non-
organic food is not really considered as a luxury the demand for which rises with in-
come.

Bunte et al. (2007) produced similar findings in their own study, although the cross price
elasticity for organic pork was not as expected, primarily because of the budget effect.
Demand for organic pork was found to be insensitive to changes in the prices of organic
and conventional pork. In particular, the own price elasticities of demand are extremely
low.

Bunte et al. also report findings by Thompson and Kidwell (2000) that illustrate that the
demand for organic food becomes less price sensitive through time because the budget
share of organic food rises. The absolute value of the price elasticity of demand falls
with an increase in the market share of organic food. Consumers are sensitive for price
differences when demand is low and the price gap is high and vice versa.

The authors conclude that the demand for organic products is sensitive to changes in the
prices of organic products. One may enhance sales of organic products somewhat by re-
ducing the prices of organic products. However, there is a ceiling to the possibility to
enhance sales of organic products. When prices of organic products drop too far, sales
revenue actually falls because demand becomes price inelastic, insensitive to price
changes. These price levels were reached in the authors’ price experiment, with this find-
ing holding in particular for organic milk and pork but not minced beef. The authors
found that sales of organic products may also be enhanced, albeit slightly, by raising the
prices of conventional products.

Conclusions
The evidence above indicates that:

o There is a range of estimates for price elasticities for meat and dairy products;

e Most evidence indicates that the elasticity of demand for both groups is in the range
0 to -1 (i.e. inelastic);

o There is some evidence that demand is more responsive to price changes in the lower
income MS of the EU;
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o Overall, EU evidence suggests that price elasticities are in the range of -0.2 to -0.4
for dairy products and -0.2 to -0.6 for meat;

« EU evidence suggests a cross price elasticity somewhere between 0.5 and 1.3 for or-
ganic meat and dairy products; i.e. a 1% increase in the price of the conventional
product increases demand for the organic product by 0.5 to 1.3%;

e As we might expect, the demand for more specific product groups (e.g. minced beef,
pork) which have more substitutes, is more elastic;

o Given the wide range of foodstuffs available, no useful evidence could be found on
cross elasticities of demand.

Annex 7.B : Environmental Impact of Meat and Dairy Consumption

The impact of livestock on the environment globally is addressed by a detailed re-
view by the UN Food and Agricultural Organisation (FAO, Steinfield et al., 2006).
The report concludes that the livestock sector is a major stressor on many ecosystems
and on the planet as a whole. Globally, it is one of the largest sources of greenhouse
gases and one of the leading causal factors in the loss of biodiversity, while in devel-
oped and emerging countries it is perhaps the leading cause of water pollution. For
example, the sector:

e Accounts for 18% of global GHG emissions, including 9% of CO,, 65% of nitrous
oxide, 37% of methane and 64% per cent of ammonia (which contributes signifi-
cantly to acid rain);

o Contributes more to global warming than the transport sector;

o Uses 30% of the earth’s land surface, mostly permanent pasture but also 33% of ar-
able land used to produce feed. It is a major driver of deforestation, especially in
Latin America where 70% of former Amazon forests have been turned over to graz-
ing;

o Causes wide-scale land degradation, with about 20% of pastures considered degraded
through overgrazing, compaction and erosion;

« Damages water resources, through pollution from animal wastes, antibiotics and
hormones, chemicals from tanneries, fertilisers and the pesticides used to spray feed
crops;

o Is expanding globally, with production set to double between 2000 and 2050, exac-
erbating these impacts.

One of the most comprehensive studies carried out at the European level is EIPRO (En-
vironmental Impacts of Products; Tukker et al., 2005), which compares the environ-
mental impacts of different product groups on a life cycle basis. EIPRO shows that the
consumption domain ‘food and non-alcoholic beverages’ ranks first in terms of envi-
ronmental impacts with regard to almost all environmental indicators*” and is — in aggre-
gate — responsible for more than 31% of total environmental impacts of EU25 consump-
tion. Food is therefore one of the three ‘hot spot’ sectors, alongside housing and trans-

*2 The environmental indicators covered by EIPRO are: abiotic resource depletion, global warm-
ing, ozone layer depletion, human toxicity, ecotoxicity, acidification, photochemical oxida-
tion and eutrophication.
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port (see also Spangenberg and Lorek, 2002). Food products have particularly high im-
pacts with regard to eutrophication (58% of total impacts), eco-toxicity (31%), and
global warming and acidification (29% each)43. Within the category of ‘food and non-
alcoholic beverages’, the product groups meat and milk products were identified as con-
tributing most to total environmental impacts (see Table 7B.1). These product groups
make a particularly high contribution to eutrophication and acidification.

Table 7B.1: Aggregated environmental impacts of different food product groups

CEDA EUZS (Chapter 5)
CPO1-02 [452] Meat packing plants 2,5%
(Food etc) [A54] Poultry slaughtering and processing 3.9%
[£52] Sausages and other prepared meat products 2.5%
[A55] Fluid milk 2.4%
[A58] Matural, processed, and imitation cheese 2.1%,
[453] Edible fatz and gils, n.e.c. 1,3%
[488]) Botlled and canned soft drinks 0.9%
[475] Bread, cake, and related products 0.9%,
[488] Frozen fruits, fruit juices, and vegetables 0,7%
[452]) Cigareties 0,7%
[£12] Vegetables 0.7%
[452] Roasted coffee 0,7%
[#65]) Prepared fresh or frozen fizh and ssafoods 0,6%
[484] Wineg, brandy, and brandy spirits 0,6%
[#57] Dry, condenzed, and evaporated dairy produc 0,6%
[428) Potato chips and similar snacks 0.5%
[£10] Fruits 0.5%
[%81] Candy and other confectionery products 0.,5%
[455] Cersal breakfast foods 0.5%
[£2] Pouliry and eggs 0.5%
30 Other categornes, total: 4 4%
subtotal 371,0%

Source: Tukker et al., 2005.

A US paper by Eshel and Martin (2006) examines the greenhouse gas emissions associ-
ated with plant- and animal-based diets, considering both direct and indirect emissions
(i.e., CO, emissions due to fossil fuel combustion, and methane and nitrous oxide CO,-
equivalent emissions due to animal-based food production). They conclude that a person
consuming a mixed diet with the mean American caloric content and composition causes
the emissions of 1,485 kg CO,-equivalent above the emissions associated with consum-
ing the same number of calories, but from plant sources. This difference amounts to
over 6% of the total U.S. greenhouse gas emissions. They conclude by briefly address-
ing the public health safety of plant-based diets, and find no evidence for adverse effects.
They also find that dietary choices compare favourably with personal transport choices
in terms of their ability to reduce GHG emissions.

A paper by Gold (2004) for Compassion in World Farming draws similar conclusions
about the environmental impacts of a Western, meat-based diet, and argues that, with

* The environmental impact estimates exclude the effects of storing and preparing meals (e.g.
energy requirements for heating, cooling, washing, etc.) and those related to out-of-home
consumption (e.g. eating in restaurants or hotels). Including the latter could increase figures
for food-related impacts to more than 40% of the total (Friedl et al., 2006).
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trends in consumption of livestock products increasing, a shift is required to achieve sus-
tainability. One of the factors contributing to these impacts is the inefficiency of convert-
ing vegetable based feeds into meat. Evidence suggests that the number of kilos of feed
required per kilo of final meat product are between 2.1 and 3.0 for poultry, 4.0 to 5.5 for
pork and around 10 for beef. Direct consumption of vegetables is therefore more effi-
cient and less resource intensive. As a consequence, livestock farming requires more
land to produce a unit of food, and the paper presents evidence that useable protein
yields per acre range from 20 for beef and 45 for all meat products to 82 for milk, 138
for wheat and 356 for soybeans. The paper also presents evidence of health and animal
welfare impacts.

Garnett (2007) in a review of the greenhouse gas emissions from livestock concludes
that the UK’s consumption of meat and dairy products accounts for some 8% of UK con-
sumption related greenhouse gases (including imports), largely due to significant emis-
sions of methane (CH4) and nitrous oxide (N,O). European studies find that meat and
dairy products contribute about 31% of overall emissions and half the food greenhouse
gas burden, while a report by the Food and Agriculture Organisation puts livestock re-
lated greenhouse gases as high as 18% of the world total.

Greenhouse gas emissions from UK production of livestock products are put at 43.1 mil-
lion tonnes CO, equivalent, of which 40.5 million are attributed to livestock production
and 2.6 million to off farm impacts.

An alternative approach, based on UK consumption of different meat and dairy products,
estimates the impact of overall UK consumption at 60.0 million tonnes. This uses esti-
mates of the impact of different product types as follows:

Table 7B.2: Estimated Greenhouse Gas Emissions from UK Meat and Dairy Sectors

Total consump- Total tonnes CO, % of UK emis-
CO, e/tonne tion (te) equivalent sions
Beef 16 1,086,000 17,376,000 2.3
Pigs 6.4 1,310,000 8,384,000 1.1
Poultry 4.6 1,795,000 8,257,000 1.1
Sheep 17 372,000 6,324,000 0.9
Eggs 5.5 537,000 2,953,500 0.4
Milk and products 1.06 13,361,000 14,162,660 1.9
Total (farm gate) 57,457,160 7.7
Ex farm gate 2,586,955 04
Total 60,044,155 8.0

Source: Garnett (2007)
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The figures used suggest that production of a tonne of milk and dairy products produces
an average of 1.1 tonnes of CO, equivalent, while production of a tonne of meat gener-
ates between 4.6 and 17 tonnes of CO, equivalent.

Evidence for whether organic agriculture provides benefits in terms of lower levels of
emissions is found to be conflicting; while organic systems use fewer energy inputs they
have lower yields and require larger land areas. Therefore while they generate lower
emissions per hectare they do not necessarily do so per unit of output.

The figures for CO, equivalent per tonne of output were derived by a study for Defra by
Cranfield University (Williams et al, 2006). This found the following ratios (Table 7B.3)

Table 7B.3: Comparison of GHG emissions per unit of output (CO, equivalent per

tonne)
Conventional Organic

Bread wheat 0.8 0.8
Oilseed rape 1.7 1.6
Potatoes 0.2 0.2
Tomatoes 9.4
Beef 15.8 18.2
Pigs 6.4 5.6
Poultry 4.6 6.7
Sheep 17.5 10.1
Eggs 55 7
Milk (whole) 1.1 1.2
Milk (per tonne dm) 10.06 12.3

The figures suggest the scope for significant savings in GHG emissions from switching
away from the consumption of livestock products and towards vegetable based alterna-
tives, provided these are not energy intensive crops such as tomatoes. However, the

scope for direct comparison is limited by the lack of data on direct substitutes to meat.

Reducing the amount of meat consumption is therefore regarded as one key option to de-
crease the environmental impacts related to food consumption. Another important option
is a broad preference for organic products. Many studies™ support the general view that
organic agriculture has lower negative environmental impacts than standard agricultural
practices (Box 7B.1).

* For a detailed description of studies which deal with environmental impacts of food consump-
tion see Friedl et al. (2006).
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Box 7B.1: Environmental Impact of Organic Farming

Jungbluth (2000) estimated that a 1% increase in the share of organic meat products leads to
an average decline in overall environmental impacts of about 0.03%;

European studies have reported that organic cropping practices reduced nitrate leaching by
up to 50 % compared to conventional practices (Stolze et al., 2000).

Danish assessments estimate that organic conversion reduced nitrogen leaching by an aver-
age of 33 kg N per ha compared with averages from conventional farming, with reductions
for livestock farming particularly significant (Jergensen and Kristensen, 2003).

Stolze et al. (2000) and Shepherd ef al. (2003) conclude that organic farming tends to con-
serve soil fertility and system stability better than conventional farming systems.

CO, emissions are 40—60 % lower in organic farming systems than in conventional ones on a
per hectare basis, but higher on a per-unit output scale (Stolze et al., 2000).

N,O emissions per hectare on organic farms tend to be lower than on conventional farms,
while N,O emissions per kg of milk are equal or higher (Stolze et al., 2000

Organic farming provides benefits to landscape and biodiversity, with evidence of a higher
diversity of wildlife habitats (Stolze et al., 2000), and greater botanic species-richness and
bird abundance (Hole et al, 2005).

Research in the UK concluded that organic dairy cow production utilised only 22 percent of
the energy from conventional production, since cows are mainly fed on grass rather than
corn silage, grain and soybean cake (MAFF, 2000).

A study from Finland found that the energy consumed by dairy cows was 4,4 gigajoules per
1000 litre of milk produced in organic systems and 6,4 gigajoules in conventional production
(Gronroos, 2006)

According to Ziesemer (2007), organic agriculture uses 30 to 50 percent less energy in pro-
duction than comparable non-organic agriculture, which relies heavily on energy intensive
fertilisers, chemicals, and concentrated feed.

Organic systems are also less likely to use other energy intensive production practices such
as irrigation, heavy machinery and heated greenhouses.

Znaor et al. (2007) estimated that conversion of 100 percent of Croatia’s farmland to organic
agriculture would result in decreasing energy use to 38 percent of current levels, estimating
that fertiliser manufacturing, transport, and application account for 4.6 percent of national
energy consumption.

The organic standards offer potential for further reducing environmentally damaging prac-
tices, and can pave the way in identifying energy inefficiencies and developing alternative
practices to reduce energy consumption in the food system (Ziesemer, 2007).

Conclusions

Reducing the consumption of meat and dairy products in the EU is expected to yield
significant environmental benefits in terms of:

1. Reduced GHG emissions. It has been estimated that meat and dairy consumption ac-
counts for 18% of global emissions, especially through the energy involved in rear-
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ing livestock and the emissions from livestock and their wastes, with a particular im-
pact through highly potent GHGs such as nitrous oxides and methane. It has been es-
timated that livestock contribute more to global warming than the transport sector
globally. A variety of estimates are available for Europe (e.g. 8% of UK emissions
and up to 30% of overall EU emissions if all stages of the food chain are consid-
ered).

Reduce pressure on land use, with livestock production estimated to account for 30%
of the earth’s land surface directly, and rely on a further 33% of arable land to pro-
duce feed. Increasing livestock production is a major driver of deforestation, espe-
cially in Latin America where 70% of former Amazon forests have been turned over
to grazing.

Increased resource efficiency, with production of livestock requiring significantly
higher levels of energy, land and other resources than vegetable based alternatives,
per unit of food produced

Reduced damage to water resources, through pollution from animal wastes, antibiot-
ics and hormones, chemicals from tanneries, fertilisers and the pesticides used to
spray feed crops. In particular, livestock farming is a major cause of eutrophication
in the EU.

Reductions in acidification, with ammonia in particular a major cause of acid rain.

Evidence suggests that GHG emissions per tonne of food produced range from 1.1 ton-

nes

for milk to 4.6 tonnes for poultry, 6.4 tonnes for pigmeat, 15.8 tonnes for beef and

17.5 tonnes for lamb, based on UK data. Emissions for vegetable based alternatives are
much lower than this, though direct comparisons are difficult because of the variety of
different crop types involved and uncertainties about the effects of changes in meat con-
sumption on dietary choices.

Organic farming has been proven to have a wide range of benefits compared to conven-
tional systems in terms of reductions in eutrophication and improvements in landscape

and

biodiversity, and its expansion is encouraged by EU policy. However, evidence

suggests that there is no net reduction in greenhouse gas emissions per tonne of organic
meat and dairy products.
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8. Conclusions

The main question addressed in this study was how three groups of stakeholders (pro-
ducers/importers, retailers/installers, and consumers) would respond to the introduction
of reduced VAT rates for ‘greener’ products and to the increase of reduced rates on ‘non-
green’ products to the standard rate. The conclusions will therefore focus on each group
separately (sections 8.1 - 8.3), although it is obvious that there are numerous interactions
between them. Next, the possible environmental impact of VAT differentiation (8.4) and
some other considerations (8.5) are discussed.

8.1 Producers and importers

Changes in market share

An obvious result of an effective VAT differentiation will be that current producers of
the eligible ‘greener’ products will see their market share growing at the expense of
those who are specialised in supplying the ‘less green’ ones. The overall impact will to a
large extent depend on the ability of the latter to adapt to the new situation and bring
qualifying products on the market themselves. Nevertheless, the experience gained by
the current ‘green’ producers is likely to give them a lasting advantage, implying a shift
in market share in their favour.

Innovation and eco-efficient product design

Reduced VAT rates for the most eco-efficient products will benefit those who supply
these products. They may sell more of such products (if they pass the tax reduction
through to the consumer, resulting in a lower sales price) or they may increase their
profit margin (if they maintain the same sales price). In either case, they have an interest
in bringing products onto the market that meet the criteria for VAT reduction. Their
strategy may be limited to ‘taking a piece of the pie’, but the most innovative firms will
also develop new and still ‘greener’ products, considering the prospect of obtaining a
strong market position in the future when the criteria for VAT reduction will be tight-
ened.

Experiences with past and existing financial incentives as well as the information gath-
ered in the case studies tend to confirm that VAT differentiation can be expected to have
a significant impact on innovative activity among the producers concerned. VAT reduc-
tion can stimulate the innovation dynamics in ‘green’ product markets, including learn-
ing curve effects and Porter-type competitive advantages. In this respect, there are no es-
sential differences between VAT reduction and other instruments that that selectively
stimulate demand and supply of ‘green’ products.

Obviously, VAT reduction will only be one factor among many others influencing a
company’s product development policy and marketing strategy. Its role will also differ,
depending on the type of product and market.
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8.2 Retailers and installers

‘Pass-through’ of VAT reduction

The evidence on the extent to which reduced VAT rates are ‘passed through’ to the final
consumers, and thus lead to proportionally lower product prices, is mixed. The Copen-
hagen Economics (2007) study concluded that there is a strong tendency towards com-
plete pass-through. On the other hand, the experience with the reduced rate for labour in-
tensive services shows that in some countries, while the beneficiary sectors passed on
part of the reduction in VAT immediately, they tended subsequently to increase their
consumer prices at a rate higher than inflation. Thus the application of a reduced rate
only temporarily curbed the customary price increases.

The case studies in the present report confirmed the generally mixed picture. For exam-
ple, in the condensing boiler case, doubts were expressed as to whether VAT reduction
would actually lead to lower consumer prices. An interviewee on domestic energy ex-
pected that, after the introduction of a reduced VAT rate, most of the economic benefit
would initially be passed through to the consumer, but capacity constraints would reduce
the pass-through rate afterwards, and eventually only half of the VAT cost saving would
be passed through to the consumer. On the other hand, in the case studies on white goods
and meat and dairy, interviewees generally appeared to expect full pass-through of the
VAT differentiation.

The degree of pass through depends on the competitive position in the market concerned.
There is likely to be a high degree of pass through in very competitive markets with
many buyers and sellers and low producer profit margins. Pricing strategies may also
play a role — we would expect prices to be more “sticky” and less sensitive to marginal
VAT changes where fixed price rates (rather than continuously changing prices) are
prevalent.

Product, service, or both?

In some cases, installation costs make up a substantial part of the purchasing price of a
product, especially if installing the product requires skilled labour. The cases considered
in this report showed that these costs may be at least as high as the price of the product
itself (central heating boilers) or even much higher (insulation materials). If only the
product itself were eligible for reduced VAT and not the service of installing it, the price
incentive for the consumer would be substantially lower and it would anyway be less
‘visible’ to the customer. In addition, the installer would need to prepare a ‘split invoice’,
specifying the product delivered at reduced VAT separately from the service.

Reduced VAT as a marketing tool

The traditional ‘marketing mix’ consists of manipulating the four P’s (product, price,
place and promotion). Clearly, VAT differentiation is primarily aimed at influencing the
price. However, by providing incentives for innovation (see above) it will also affect the
product. Promotion is another element in the marketing mix that may contribute to the
success of the instrument.
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Advertising the ‘greenness’ of a product will in itself appeal only to a small part of the
market. In order to achieve the majority of customers, it will be essential to emphasise
other features of the ‘greener’ product as well. Among these may be the lower price (re-
sulting from the reduced VAT rate) as well as other elements (such as better product

quality).

There are some indications that retailers will indeed use the reduced VAT rate as an ad-
ditional marketing tool to promote ‘greener’ products. The ‘no-VAT’ campaign by a UK
retailer in spring 2008, which led to a tripling of sales of the most energy efficient ‘white
goods’, is a clear case in point. Other retailers in the ‘white goods’ case confirmed that
they expected that reduced VAT would be used as an argument in advertising. It was
even argued that such advertising should be made obligatory. In the insulation materials
case, interviewees also pointed at the communicative value of subsidies and tax incen-
tives and stated that the reduced rate of VAT, if not a significant price incentive is defi-
nitely a strong sales tool.

Conservatism

In some sectors, conservatism among retailers and installers may be an important obsta-
cle for the market penetration of innovative products. An example is given by the case of
central heating boilers, where reluctance among installers to promote the condensing
boiler has delayed its diffusion. Obviously, this obstacle is not specific to the instrument
of VAT reduction, but it underlines the need for accompanying promotional measures,
specifically targeted at retailers and installers.

8.3 Consumers

Elasticity of demand and price responsiveness

To estimate the response to VAT differentiation, own price elasticities can be useful if
the discussion relates to an entire category of products. The demand for meat and dairy
products, and for domestic energy, is relatively inelastic. This means that a price change
of 10% for these products would lead to a change in demand of (much) less than 10%.

As far as the substitution between ‘non-green’ and ‘green’ products within a product
category is concerned, the relevant elasticity is the ‘cross price elasticity’, i.e. the in-
crease in demand for a specific product resulting from an increase in the price of its sub-
stitute. Unfortunately, information on cross price elasticities between ‘green’ and ‘non-
green’ products is scarce, and interviewees generally were reluctant to come up with es-
timates. Empirical evidence on subsidies, premiums and price experiments suggests that
for some product groups the cross price elasticity between ‘green’ and ‘non-green’
products may be larger than 1, implying that a VAT difference of 10% would cause a
shift in market demand of more than 10%, whereas for others it would be less, but still
have the expected sign (i.e., a relative price increase for the ‘non-green’ product leads to
an increase in demand for the ‘green’ product, and vice versa).

In a dynamic market (such as the market for white goods) the use of (cross) price elastic-
ities is hardly relevant, given the fact that the features of the products supplied on the
market are changing continuously.



134 Institute for Environmental Studies

Elasticities have to be applied with caution when trying to predict the impact of price
changes on consumer demand. Psychological and other factors play an important role,
and similar price changes can lead to different outcomes under different circumstances.
Furthermore, asymmetries occur (stronger demand response to price increases than to
decreases) and the elasticity may be greater (in absolute value) for large changes than for
small ones. Generally speaking, in the long term demand is more price elastic than in the
short term.

The responsiveness to changes in price is likely to vary between different types of prod-
ucts and motivations for buying. For some of the products studied in this report (such as
white goods), the primary motivation for the purchase may not be driven by environ-
mental concerns, but by functionality (the need for a new refrigerator or washing ma-
chine). Nevertheless, the VAT change may be influential in encouraging the choice of a
greener product. For other goods — such as thermal insulation products — the choice is
not between a green and non-green alternative. Instead, we are concerned with the over-
all responsiveness of demand to price changes. However, since much evidence suggests
that the payback period for insulation products is already short — and that they are al-
ready attractive in financial terms — it is arguable whether further marginal price changes
will have a great effect. Instead, the challenge is to overcome consumer inertia, suggest-
ing the need for any VAT change to be accompanied by a significant awareness raising
campaign

Bridging the price gap?

An important factor determining consumer response is the relative size of the price de-
crease in relation to the size of the pre-existing price difference between the ‘green’
products (that become eligible to reduced VAT) and the ‘non-green’ substitutes (that do
not become eligible). If this difference is less than 10%, the VAT reduction may actually
render the ‘green’ product’s price lower than the ‘non-green’ one’s (e.g. in the case of
‘green’ electricity). However, such cases are likely to be exceptional. In many cases, the
price gap is considerably larger than 10% (see for instance the case studies on white
goods and meat and dairy products).

Purchasing costs versus life cycle costs

Even if the VAT reduction does not bridge the price gap between the ‘green’ and the
‘non-green’ product, it will still have an impact on the overall life cycle costs of the
products. In particular, lower prices of energy efficient products will reduce the ‘payback
period’ of their (higher) price and thus make them more attractive for consumers. As the
case studies on central heating boilers, white goods and insulation materials have shown,
this shortening of the payback period can be substantial, and this could be a useful mar-
keting argument to promote the sales of low-VAT goods.

Non-price factors affecting consumer demand

Evidence from literature and from the case studies strongly suggests that financial incen-
tives, in addition to their impact on prices and payback periods, can have a ‘signalling’
effect. This means that even if the VAT differentiation would not completely neutralise
the price difference, it could still make some consumers to opt for the ‘greener’ product,
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by drawing his/her attention to this product and to the fact that it has some ‘officially ac-
knowledged’ environmentally benign features. For certain product groups (e.g. house-
hold appliances) the ‘greenest’ product types are usually also the most innovative ones
and tend to have additional (functional) benefits for the consumer. In those cases, the
choice for the ‘greenest’ version may be largely determined by other factors than price or
energy use, although a VAT-induced price reduction may still be the decisive factor for
part of the potential buyers.

‘Free riders’

In any consumer-oriented financial incentive scheme, the phenomenon of ‘free riding’
(i.e., consumers cashing in the bonus who would have bought the ‘green’ product any-
way) cannot be avoided. The percentage of ‘free riders’ can be substantial and this re-
duces the cost-effectiveness of the scheme. To some extent this can be avoided by mak-
ing only the ‘environmental top of the market’ (the ‘greenest’ 10% or so) eligible. How-
ever, due to the dynamics of the market, the percentage of ‘free riders’ will increase over
time (if there is an ‘autonomous’ trend towards a growth in demand for the ‘green’ prod-
uct) unless the criteria are updated frequently.

Differences between Member States

There is a large variety in markets for ‘green goods’ between the 27 EU Member States.
Some of the differences are linked to physical conditions. For example, investing in insu-
lation materials or in a condensing boiler will have a shorter payback period in cold than
in moderate climatic conditions. Consumer preferences (including the willingness to pay
for the ‘green’ features of a product) also differ widely between EU Member States. In
addition, numerous other (socio-economic, cultural and institutional) factors may play a
role, as well as past and present policies promoting ‘greener’ consumption.

The case studies have confirmed that there is a large spread of market share figures of
eco-efficient products among Member States. As a result, the impact of VAT differentia-
tion (and other financial incentives) on the take-up of these products may also show sub-
stantial variation. If the VAT differentiation would apply uniformly across the EU, it
might stimulate the growth of the ‘green’ market in some countries, whereas it would be
hardly effective (and bring along a lot of ‘free riding) in others, where the ‘green” market
is already largely saturated. This effect could be mitigated by allowing Member States to
choose whether or not they want to apply the VAT differentiation for specific product
groups. Alternatively, the criteria for reduced VAT eligibility could be differentiated by
Member State, though this would add to the complexity of the scheme.

8.4 Environmental impact

In addition to the shift in demand towards the ‘greener’ products, a number of other fac-
tors determine the environmental impact of VAT differentiation.

Relative environmental performance of the ‘greener’ product

Better environmental performance of the VAT-reduced products is the raison d’étre of
the tax incentive under consideration. The case studies show that VAT differentiation
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may indeed bring about significant environmental benefits in some product categories.
Table 8.1 shows some estimates for greenhouse gas emissions, but there are of course
other environmental benefits as well.

Table 8.1:Estimated greenhouse gas emission reductions due to VAT differentiation in
selected cases (Mt CO, equivalents per year)

Product category GHG emission reduction
(Mt CO;-eq. per year)

Central heating boilers 18
Refrigerators, freezers and washing machines 3

Insulation materials 23 -36
Domestic energy (applying standard rate) 20

Domestic energy (reduced rate for renewables-based electricity) 3

Meat and dairy (applying standard rate) 12-21

For a complete analysis of the environmental improvement by VAT-induced ‘greener’
purchasing, it is important not only to look at the impact in the use stage of the product
(e.g. energy consumption), but also at impacts in other stages of the product’s life cy-
cle.* Furthermore, the impacts should preferably be calculated on a “per unit of service’
basis, so as to control for differences in quality of performance. Finally, the estimates
cannot be simply aggregated, as there are interactions between the product categories
(e.g., better insulated dwellings will reduce the additional energy savings that an energy
efficient central heating boiler can bring about). Taking these considerations into account
would bring some nuance to the above mentioned estimates, which should therefore only
be seen as an illustration of the orders of magnitude.

Product use and the ‘rebound’ effect

The overall environmental impact will also depend on the way in which consumers use
the product. Consumers may for example tend to use energy efficient products more of-
ten, or in a less energy-conscious way than their less energy-efficient counterparts. Al-
though this ‘rebound effect’ has been shown to occur, it is usually relatively small and
does not offset the energy efficiency gains. The present study has also argued that a pos-
sible variant of the ‘rebound effect’ (total demand for a certain product group growing as
a result of the lower VAT rate on the ‘greenest’ product within the group) is unlikely to
occur.

The net environmental impact of buying a new, ‘greener’ appliance also depends on the
question what happens with the ‘old’, eco-inefficient one. The impact will be more posi-
tive if the discarded appliance is scrapped than if it continues to be used (by the same or
another user). Obviously, VAT reduction does not provide an incentive for scrapping.

* For meat and dairy products, where all of the significant impacts are at the production and dis-
tribution, rather than consumption stage, these are already included in the figures in Table
8.1.
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8.5 Other considerations

Acceptance

The acceptance of VAT differentiation as an instrument to promote ‘greener’ products
appears to vary widely, not only between different interest groups but also among stake-
holders within the same category. A majority of stakeholders consulted in the case stud-
ies tends to support reduced VAT rates for ‘green’ products, if properly designed and ac-
companied by supporting measures. There seems to be much less support for an increase
in VAT rates on domestic energy, meat and dairy products to the standard level (in coun-
tries currently applying a reduced rate).

Product group definition and criteria for VAT differentiation

The scope of the VAT differentiation will have to be established by clearly defining the
product group(s) to which it will apply. The present study did not reveal any major prob-
lems to be expected. In some cases (e.g. food products with a small percentage of meat
or dairy) borderline cases might occur.

The distinction between eligible and non-eligible products has to be made on the basis of
objective and unambiguous criteria. Eco-labels, energy labels, ‘organic’ labels (for food
products) and other proofs of compliance with international standards (ISO, CEN) are
obvious candidates to make this distinction. In many cases, however, the criteria will
have to be applied in a dynamic way, so as to keep track of the dynamics of innovation
in eco-efficient products. As noted above, applying uniform criteria across the EU will
anyway imply that in some Member States the reduced rate applies to a substantial part
of the market, and in other Member States only to the ‘environmental top’ of the market.

Another implication is that products that qualify for a low VAT today might not do so
anymore tomorrow, especially in dynamic markets with rapid product innovations. Some
market parties fear that this will have unintended effects, for instance if the demand for
‘light green’ products would shift towards ‘non-green’ instead of to ‘dark green’ when
the reduced VAT rate ceases to apply to the ‘light green’ product. However, evidence for
this effect is lacking, and in any case this dynamic aspect of the criteria applied is com-
mon to all instruments favouring the ‘greenest’ products on the market.

Administrative and compliance costs

Differentiated VAT rate structures in general imply higher administrative and compli-
ance costs (including e.g. the costs of judicial procedures) than a single rate system. Ap-
plying reduced VAT to eco-efficient products would mean that sectors that were used to
work with a single rate will be confronted with a multiple rate VAT administration. Tax
authorities will see their administrative workload growing as well. In the past, these ad-
ditional costs have apparently been accepted for (a.o.) social, health and educational rea-
sons. Whether they are also acceptable for environmental reasons is of course a political
decision.
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Compared to many other subsidy schemes, using the VAT instrument has the advantage
that the basic administrative structure is already in place.* It is therefore to be expected
that the overall administrative costs will be lower than those of alternative support
schemes that would have to be newly created.

Public finance aspects

The present study did not include an in-depth analysis of the possible impact of envi-
ronmentally motivated VAT differentiation on tax revenues and public expenditure.
However, a number of findings relating to this aspect are worth mentioning:

e Introducing reduced VAT rates for ‘greener’ products will (if it has the envisaged
impact) lead to lower tax revenues. This loss of revenue can be compensated by a
relatively small general increase in VAT rates or by other measures (which, in a ma-
jority of Member States, might include the application of standard VAT rates to meat
and dairy products, and in a number of them also to domestic energy, especially as
these are large markets). Obviously, the need for additional tax revenue (or expendi-
ture cuts) will depend on the scope of the VAT reduction scheme and on its impact in
terms of shift in market demand towards products with reduced VAT.

o Even though the VAT system is in itself relatively ‘fraud-proof’, differential tax
rates may create an incentive for tax evasion. This affects the public budget in two
ways: through lower tax revenues and through higher costs of checks and inspec-
tions.

« Differences in VAT rates, and in products eligible to reduced VAT rates, between
Member States will induce cross-border sales. This phenomenon is limited to regions
close to national borders; elsewhere transport costs tend to be prohibitive. It has
some impact on national tax revenues, although the impact at the overall EU level
may be neutral.

Relationship with other policy instruments

Policy instruments are almost always applied as part of a package. A possible VAT dif-
ferentiation will be just one among several measures of a sustainable production and
consumption policy. Its effectiveness will therefore to a large extent be determined by
the other elements of the package. These policies are only partially harmonised at EU
level, and this is an additional reason why the impact of environmental VAT differentia-
tion will differ between Member States.

¥ Tax credits (allowing consumers to deduct part of the purchasing cost of a ‘green’ product

from their income tax payment) have a similar advantage. A comparison of VAT reduction
and tax credits was beyond the scope of the present study.
138



The use of differential VAT rates to promote changes in consumption and innovation 139

References

Literature:

Aalbers, R., E. van der Heijden, J. Potters, D. van Soest en H. Vollebergh (2007), Technology
Adoption Subsidies: An Experiment with Managers”, TI Working Paper 2007-082, Amster-
dam/Rotterdam: Tinbergen Institute.

AEPLAC (2006), Taxation of Agriculture. International experience in the field of Value Added
Tax: EU and OECD Member States. Ministry of Agriculture of the Republic of Armenia.
Agha, A. and J. Haughton. (1996), “Designing VAT Systems: Some Efficiency Considerations.”

Review of Economics and Statistics 78, pp. 303-308.

Agnolucci, P., T. Barker and P. Ekins (2004), Hysteresis and energy demand: the Announcement
Effects and the effects of the UK Climate Change Levy. Tyndall Centre for Climate Change
Research, Working Paper 51, June 2004.

Aiking, H., J. de Boer, and J. Vereijken (eds., 20006), Sustainable Protein Production and
Consumption: Pigs or Peas? Springer, Dordrecht.

Albrecht, J. (2006), The use of consumption taxes to re-launch green tax reforms. International
Review of Law and Economics 26, p. 88-103.

Animal Aid (2007), Eating Meat: Wrecking The Planet And Creating A Global Food Short-
age.Factfile. http://www.animalaid.org.uk/images/pdf/factfiles/wreck.pdf

Barker, T. and N. Johnstone (1997), ‘International Competitiveness and Carbon Taxation’. In
T. Barker and J. Kohler (eds.), International Competitiveness and Environmental Poli-
cies. Edward Elgar, Cheltenham, UK.

Battisti, G. (2008), Innovations and the economics of new technology spreading within and
across users: gaps and way forward. Journal of Cleaner Production 1681: S22 — S31.

BBC News (2007), Supermarkets admit price fix. BBC News, 7.12.07,
http://news.bbe.co.uk/1/hi/business/7132108.stm

BBT (2007), Marktreport 2006, using energy more efficient, by BBT GmbH, a subsidiary of the
Bosch Group.

Bellegem, T van, A. Beijerman, A. Eijs, M. Boxtel, C. Graveland, and H. Wieringa (2002),
Green Investment Funds: Organic Farming — Netherlands Case Study on Biodiversity Incen-
tive Measures. Unclassified ENV/EPOC/GEEI/BIO(1997)10/FINAL.OECD, Paris.

Bernstein, M.A., and J. Griffin (2005), Regional Differences in the Price-Elasticity of Demand
for Energy. RAND Corporation, Santa Monica, California.

BIO (2008), 4 study on the costs and benefits associated with the use of tax incentives to promote
the manufacturing of more and better energy efficient appliances and equipment and the con-
sumer purchasing of these products. Contract N° TAXUD/2007/DE/330, First Interim Re-
port, March 2008.

Bird, L., L. Dagher, and B. Swezey (2007), Green Power Marketing in the United States: A
Status Report (Tenth Edition). National Renewable Energy Laboratory, Tech-nical Report
NREL/TP-670-42502, December 2007.

Boheim, M. (2005), "Wettbewerb und Wettbewerbspolitik auf dem 6sterreichischen Strommarkt.
Ein Uberblick vier Jahre nach der Marktliberalisierung." [Competition and competition pol-
icy on the Austrian electricity market. An overview four years after market liberalisation].
WIFO-Monatsberichte, 9/2005, pp. 629-645.



140 Institute for Environmental Studies

Boonekamp, P.G.M., H. Jeeninga, and H. Heinink (2000), Effectiviteit energiepremies, Analyse
voor het huishoudelijk verbruik tot 2010. ECN, Petten.

BRG consult (2005), Heating newsletter, July 2005.

BRG Consult, (2006), The Boiler and Heating System Market in the European Union, quoted in
BIO (2008).

Brunner, K.M., and G.U. Schonberger (eds., 2005), Nachhaltigkeit und Erndhrung. Produktion,
Handel, Konsum. Campus, Frankfurt.

BSRIA (2005), W-Europe domestic boiler market, report summary, www.bsria.co.uk

BSRIA (2006), World Market Overview, May 25, 2006, www.bsria.co.uk

Bunte, F., van Galen, M., Kuiper, E., Bakker, J. (2007), Limits to growth in organic sales. Price
elasticity of consumer demand for organic food in Dutch supermarkets. LEI, The Hague.

Carlsson-Kanyama A. (1998), Climate change and dietary choices—how can emissions of green-
house gases from food consumption be reduced? Food Policy 23, 277-293.

CECED (2007a), VAT reductions on energy efficient appliances are not the best solution. The
view of household appliance makers in Europe. Position Paper PP 07-05, 7 September 2007.

CECED (2007b), Beyond A. A dynamic new labelling scheme is necessary for promoting con-
tinuous improvement of the energy performanceof home appliances. Position Paper PP 07-07,
4 December 2007.

CEPS (2006), Revisiting EU policy options for tackling climate change - A Social Cost-Benefit
Analysis of GHG Emissions Reduction Strategies. Centre for European Policy Studies
(CEPS) and Energy Research Centre of the Netherlands (ECN).

Confederation of the Food and Drink Industries in the EU (2007), Data and Trends of the Euro-
pean Food and Drink Industry 2007. CIAA, Brussels.

Cnossen, S. (2001), Tax Policy in the European Union. FinanzArchiv 58 (4): 466-558.

Cnossen, S. (2003), How Much Tax Coordination in the European Union? International Tax and
Public Finance 10 (6), pp. 625-649.

Copenhagen Economics (2007), Study on reduced VAT applied to goods and services in the
Member States of the European Union. Final report. Copenhagen, 21 June 2007.

Dabbert, S., A.M. Héring et al. (2004). Impact of CAP Measures on Environmentally friendly
Farming Systems: Status quo, analysis and recommendations. The case of organic farming.
Working Paper, Hohenheim University.

De Beer, J.G., et al. (2000), Effectiviteit energiesubsidies. Onderzoek naar de effectiviteit van en-
kele subsidies en fiscale regelingen in de periode 1988-1999. Ecofys, Utrecht.

DG Enterprise (2007) Competitiveness of the European Food Industry. An economic and legal
assessment

DG Agriculture (2005) Organic Farming in the European Union — Facts and Figures.

DEFRA (2006), Environmental Impacts of Food Production and Consumption. UK Department
for Environment, Food and Rural Affairs,London

DEFRA (2007), UK Insulation Sector Supply Chain Review. Final Report, February 2007. UK
Department for Environment, Food and Rural Affairs, London.

Dhar, T., Foltz, J. D. (2003). Market structure and consumer valuation in the rBSTfree and or-
ganic milk markets, paper presented at the AAEA Annual Meeting, Montreal, July 27-30,
2003.

EEA (2005a). Agriculture and environment in EU-15— the IRENA indicator report. EEA Report
No. 6/2005. European Environment Agency, Copenhagen.

140



The use of differential VAT rates to promote changes in consumption and innovation 141

EEA (2005b). Household consumption and the environment. EEA Report No 11/2005. European
Environment Agency, Copenhagen.

EEA (2006), Using the market for cost-effective environmental policy, Market-based instruments
in Europe. EEA Report no. 1/2006. European Environment Agency, Copenhagen.

Ekins, P. (1999), European environmental taxes and charges: recent experience, issues and
trends. Ecological Economics 31 (1), pp. 39-62.

Eshel, G., and P. Martin (2006) Diet, Energy and Global Warming. Earth Interactions 10, p. 1-
17.

EST (2005), Changing climate, changing behaviour Delivering household energy saving through
fiscal incentives. Energy Saving Trust, UK.

Eurima (2002), The Contribution of Mineral Wool and other Thermal Insulation Materials to
Energy Saving and Climate Protection in Europe. Report established by ECOFYS. European
Insulation Manufacturers Association, Brussels.

Eurima (2006a), Insulation in a nutshell. European Insulation Manufacturers Association, Brus-
sels.

Eurima (2006b), Sensitivity Analysis of Cost Effective Climate Protection in the EU Building
Stock. Report established by ECOFYS. European Insulation Manufacturers Association,
Brussels.

Eurima (2007), Better Buildings through Energy Efficiency: A Roadmap for Europe. European
Insulation Manufacturers Association, Brussels.

European Commission (2003), Experimental application of a reduced rate of VAT to certain la-
bour-intensive services. Brussels, 02.06.2003, COM(2003) 309 final and SEC(2003) 622.

European Commission (2005), Organic Farming in the European Union — Facts and Figures.
DG Agriculture.

European Commission (2007), Competitiveness of the European Food Industry. An economic
and legal assessment. DG Enterprise.

European Commission (2008a). Vat Rates Applied In The Member States Of The European
Community. Situation as at 1st January 2008. DG Taxation and Customs Union,
DOC/2412/2008 — EN.

European Commission (2008b), Agriculture in the European Union: Statistical and Economic In-
formation 2007. Directorate-General for Agriculture and Rural Development, February 2008.

Eurostat (2007a), Statistics in Focus, Agriculture and Fisheries, Different organic farming pat-
terns within EU-25 - an overview of the current situation. Issue number 69/2007.
http://epp.eurostat.ec.europa.eu/cache/ITY OFFPUB/KS-SF-07-069/EN/KS-SF-07-069-EN.

Eurostat (2007b), Organic farming in the EU. News Release 80/2007, 12 June 2007.
http://epp.eurostat.ec.europa.eu/pls/portal/docs/page/pgp prd cat_prerel/pge cat_prerel year
_2007/pge_cat_prerel_year 2007_month_06/5-12062007-en-bp.pdf

Fanelli, D. (2007), Meat is murder on the environment. New Scientist 2613, 18 July 2007, p. 15,
http://environment.newscientist.com/channel/earth/mg19526134.500-meat-is-murder-on-the
-environment.html

FAO (2006), Livestock’s Long Shadow — Environmental Issues and Options. FAO, Rome.

Fernandez,V. (2001), Observable and unobservable determinants of replacement of home appli-
ances. Energy Economics 23 (3), pp. 305-323.

Filippini, M. (1999), Swiss residential demand for electricity. Applied Economics Letters 6 (8),
pp. 533-538.



142 Institute for Environmental Studies

Fitz Gerald, J., J. Johnston, and J. Williams (1995), Indirect Tax Distortions in a Europe of Shop-
keepers.Economic and Social Research Institute, Working paper No. 137, Dublin.

Frederiksen, K.V., J. Schweitzer, L. van Gruijthuijsen, and B. Spiegelhauer (2006), Labelling of
Gas Boilers - An Efficient Market Regulator., Paper presented at the 23rd World Gas Confer-
ence, Amsterdam, 2006

Freund, C., and C. Wallich (1997), ‘Public-Sector Price Reforms in Transition Economies: Who
Gains? Who Loses? The Case of Household Energy Prices in Poland’. Economic Develop-
ment and Cultural Change 46 (1), p. 35-59.

Friedl, B., S. Giljum, J. Jiger, S. Lorek, I. Omann, and A. Pack (2006). SUFO.TROP - Sustain-
able Food Consumption: Trends and Opportunities. Report, Year 1.

Friedl, B., M. Hammer, J. Jager, S. Lorek, 1. Omann, and A. Pack (2007). SUFO:TROP - Sus-
tainable Food Consumption: Trends and Opportunities. Final Report, Year 2.

Friends of the Earth (2007), Briefing — Food and Climate Change. London, October 2007.
http://www.foe.co.uk/resource/briefings/food climate _change.pdf

Garnett, T. (2007), Meat and dairy production & consumption. Exploring the livestock sector’s
contribution to the UK ’s greenhouse gas emissions and assessing what less greenhouse gas
intensive systems of production and consumption might look like. Working Paper, University
of Surrey

Gehring, K.L. (2002), Can Yesterday's Demand-Side Management Lessons Become Tomorrow's
Market Solutions? The Electricity Journal 15 (5):63-69.

GfK (2003), Evolution of sales of domestic appliances in Western Europe. Presentation by
Matilde Soregaroli, GfK Italia, 3rd International Conference on Energy Efficiency in Domes-
tic Appliances and Lighting — EEDAL’03 Torino, Italy, 1 — 3 October 2003.

GfK (2005), Overview of Sales and Trends for Main Appliances in Year 2004. Presentation by
Matilde Soregaroli, GfK Italia, Tallinn, 6-8 July 2005.

Glaser, L.K., and G.D. Thompson (1998), Demand for organic and conventional frozen vegeta-
bles. Paper presented at the AAEA Annual Meeting, Nashville, August 8-11, 1998.

Glaser, L.K. and G.D. Thompson (2000), Demand for Organic and Conventional Beverage Milk
.Paper presented at the Western Agricultural Economics Association Annual Meetings,
Vancouver, British Columbia, June 29 — July 1, 2000.

Gold, M. (2004), The Global Benefits of Eating Less Meat. Compassion in World Farming Trust,
Petersfield, Hampshire, UK.

Greening, L.A., D.L. Greene and C. Difiglio (2000), Energy efficiency and consumption - the re-
bound effect - a survey. Energy Policy 28 (6-7), pp. 389—401.

Grohnheit, P., and O.J. Olsen, (2000), 'Denmark’, in: G. MacKerron, and L. De Paoli (eds), The
Electricity Supply Industry of Europe. Organisation, Regulation and Performance.
Earthscan, London.

Gronroos, J., J. Seppdid, P. Voutilainen, and K. Kolkkaiainen (2006), Energy use in conventional
and organic milk and rye bread production in Finland. Agriculture, Ecosystems &
Environment 117(2-3): 599-630.

Hamm, U., F. Gronefeld, and D.Halpin (2002), Analysis of the European market for organic
food. Organic Marketing Initiatives and Rural Development: Volume One. Summary.

Hansen, L.G. (2000), Organic crowding out: A study of Danish organic food demand. AFK,
Copenhagen.

Hansen, L.G. (2004), Organic food demand: evidence from a Danish micro panel. AFK, Copen-
hagen.

142



The use of differential VAT rates to promote changes in consumption and innovation 143

Hansla, A., A. Gamble, A. Juliusson, and T. Gérling (2008), Psychological determinants of atti-
tude towards and willingness to pay for green electricity. Energy Policy 36, pp. 768-774.

Hemming, R. and J. A. Kay. (1981), “The United Kingdom.” In H. J. Aaron (ed.), The Value-
Added Tax: Lessons from Europe. Washington, DC: Brookings Institution, pp. 75—89.

HM Treasury et al. (2005), Energy Efficiency Innovation Review, Household Sector.Final Report,
December 2005. HM Treasury, Carbon Trust, Defra and Energy Saving Trust.

Hole, D.G., A.J. Perkins, J.D. Wilson, I.H. Alexander, P.V.Grice, and A.D. Evans (2005), Does
Organic farming benefit biodiversity? Biological Conservation 122: 113-130.

IEA (2002), IEA Work on Defining and Measuring Environmentally Harmful Subsidies in the
Energy Sector. IEA, Energy and Environment Division, Paris. Available at
http://www1.oecd.org/agr/ehsw/SG-SD-RD(2002)4.pdf

IEA (2003), Cool Appliances. Policy Strategies for Energy-Efficient Homes. International Energy
Agency, Paris.

IEA (2004), Renewable Energy. Market & Policy Trends in IEA Countries. International Energy
Agency, Paris.

IEA (2006), Light’s Labour’s Lost. Policies for Energy-efficient Lighting. International Energy
Agency, Paris.

IEEP, Ecologic, FEEM and IVM (2007), Reforming Environmentally Harmful Subsidies - A re-
port to the European Commission’s DG Environment, March 2007.

IER (1998), Evaluation and Comparison of Utility’s and Governmental DSM programmes for the
Promotion of Condensing Boilers. Institut fiir Energiewirtschaft und Rationelle Energiean-
wendung, Stuttgart, October 1998. Cited in: Joosen, S., M. Harmelink, and K. Blok (2004),
Evaluatie van het klimaatbeleid in de gebouwde omgeving 1995-2002. Ecofys, Utrecht, April
2004.

Jeeninga, H., E. Honig, A.W.N. van Dril and R. Harmsen (2002), Effect van energie- en milieu-
beleid op broeikasgasemissies in de periode 1990-2000. ECN, Petten.

Jargensen, U., and E.S. Kristensen (2003), Organic farming benefits the aquatic environment.
Newsletter from Danish Research Centre for Organic Farming. December 2003, No 4.

JRF (2004), Green Taxes and Charges — Reducing Their Impact on Low-Income Households. Jo-
seph Rowntree Foundation.

Jungbluth, N. (2000), Umweltfolgen des Nahrungsmittelkonsums: Beurteilung von
Produktmerkmalen auf Grundlage einer modularen Okobilanz. Dissertation an der
eidgendssischen technischen Hochschule Ziirich, Abteilung fiir Umweltnatur- und
Umweltsozialwissenschaften, Ziirich.

Junginger, M. (2005), Learning in renewable energy technology development. PhD thesis,
Utrecht University.

Lampkin, N., S. Olmos, S. Lowman and P. van Diepen (2007), Statistical Report on the
Development of Organic Farming in EU-15, Switzerland and Norway 1997-2006. University
of Aberystwyth.

Lebensministerium (2008), Lebensmittelbericht Osterreich 2008. Wertschopfungskette
Agrarerzeugnisse - Lebensmittel und Getréinke, Wien.

Lechene, V. (undated), Income and Price Elasticities of Demand for Foods Consumed in the

Home. In: DEFRA, National Food Survey 2000,
http://statistics.defra.gov.uk/esg/publications/nfs/2000/Section6.pdf

MAFF (2000), Energy use in organic farming systems. Report number OF0182. Ministry of
Agriculture, Fisheries and Food, London.



144 Institute for Environmental Studies

Massari, S. (2003), Current food consumption patterns and global sustainabiltiy. UNEP Discus-
sion Paper. http://www.agrifood-forum.net/issues/consumption/index.aspx

McLure Jr, Ch.E. (2003), The Value Added Tax on Electronic Commerce in the European Union.
International Tax and Public Finance 10: 753-762.

Mebane, B., and E. Piccinno (2006), The Cost-Effectiveness of Production Tax Credits in Trans-
forming the Market for Home Appliances and Harnessing Manufacturers’ Competitiveness.
Study for CECED.

Menkveld, M., B.C.C. van der Zwaan, E. van Thuijl, G.H. Martinus, H. Jeeninga, H.C. de Conin-
ck, L.W.M. Beurskens, P. Lako, P., and T.J. de Lange (2004), Energietechnologieén in het
kader van transitiebeleid,. Factsheets (“Energy technologies in the framework of transition
policies”). Report ECN-C--04-020, ECN, Petten, February 2004.

Minister of Economic Affairs (Netherlands) (2002), Letter to the Chairman of the Second Cham-
ber of Parliament on the Enforcement of Energy Labels of Washing Machines and on the En-
ergy Premium Scheme, dd. 17-01-2002 (in Dutch). Second Chamber, session year 2001—
2002, 28 000 XIIL, nr. 38.

Ministerie van VROM (2007), Evaluatie MIA, Vamil en Groen Beleggen 2000-2004. Evaluatie
van belastingmaatregelen en effecten. The Hague.

Ministry of Finance (2003), Evaluatie Energiepremieregeling. The Hague.

Molenaar, C.N.A. (2006), Het consumenten koopproces als basis voor aankopen. M.m.v. D. van
Veldhuyzen. November 2006. www.vlehan.nl/rapport.doc.

Niggli, U., Earley, J., Ogorzalek, K. (2007). Organic Agriculture and Environmental Stability of
the Food Supply. International Conference on Organic Agriculture and Food Security, May
2007, FAO.

Nordic Council of Ministers (2002), The Use of Economic Instruments in Nordic Environmental
Policy 1999-2001. TemaNord 2002:581. Copenhagen.

NREL (2006), Innovation for Our Energy Future. National Renewable Energy Laboratory, U.S.
Department of Energy, Office of Energy Efficiency & Renewable Energy.

O’Donovan, P., and M. McCarthey (2002), Irish Consumer Preference for Organic Meat. British
Food Journal 104 (3/4/5): 353-370.

OECD (1998a), Value-Added Taxes in Central and Eastern European Countries: A Comparative
Survey and Evaluation. OECD, Paris.

OECD (1998b) Improving the environment through reducing subsidies, Part I: Summary and
Conclusions. OECD, Paris.

OECD (2005), Environmentally Harmful Subsidies — Challenges for reform. OECD, Paris.
OECD (20006), The Political Economy of Environmentally Related Taxes. OECD, Paris.

Pack, A. (20006), The environmental sustainability of household food consumption in Austria: A
socio-economic perspective. Master thesis, Institut fiir Volkswirtschaftslehre und Wegener
Zentrum fiir Klima und globalen Wandel, University of Graz, 105p.

Polonsky, M.J., and Ph.J. Rosenberger III (2001), Reevaluating Green Marketing: A Strategic
Approach. Business Horizons September-October 2001: 21 — 30.

Porter, M.E., and C. Van der Linde (1995), Toward a New Conception of the Environment-
Competitiveness Relationship. Journal of Economic Perspectives 9 (4), pp. 97-118.

Rapanos, V.T., and M.L. Polemis (2005), The structure of residential energy demand in Greece.
Energy Policy 34 (17): 3137-3143.

Reiss, P.C., and M.W. White (2005), Household Electricity Demand, Revisited. Review of Eco-
nomic Studies 72: 853-883.

144



The use of differential VAT rates to promote changes in consumption and innovation 145

Rowlands, I.H., D. Scott, and P. Parker (2003), Consumers and Green Electricity: Profiling Po-
tential Purchasers. Business Strategy and the Environment 12: 36-48.

Sammer, K., and R. Wiistenhagen (2006), The Influence of Eco-Labelling on Consumer
Behaviour — Results of a Discrete Choice Analysis for Washing Machines. Business Strategy
and the Environment 15: 185-199.

Seale, J., A. Regmi, and J. Bernstein (2003), International Evidence on Food Consumption Pat-
terns. TB-1904, Economic Research Service/USDA.
http://www.ers.usda.gov/publications/tb1904/tb1904.pdf

Shepherd, M., B. Pearce, B. Cormack, L. Philipps, S. Cuttle, A. Bhogal, P. Costigan, and R.
Unwin (2003) An Assessment of the Environmental Impacts of Organic Farming.
(http://www.defra.gov.uk/science/project_data/DocumentLibrary/OF0405/OF0405_909 TRP
.doc).

Shorrock, L. (2005), Assessing the effects of energy efficiency policies applied to the UK housing
stock. ECEEE 2005 Summer Study, Ademe, France. www.hmrc.gov.uk/

Spangenberg, J., and S. Lorek (2002), Environmentally sustainable household consumption: from
aggregate environmental pressures to priority fields of action. Ecological Economics 43 (2-
3): 127-140.

Stolze, M., Piorr, A., Haering, A., and Dabbert, S. (2000). The Environmental Impacts of Or-
ganic Farming in Europe. Organic Farming in Europe: Economics and Policy. Vol. 6. Uni-
versity of Hohenheim, Stuttgart.

Thompson, G., and J. Kidwell, J. (1998), Explaining the choice of organic produce: cosmetic de-
fects, prices, and consumer preferences. American Journal of Agricultural Economics 80 (2),
pp- 277-287.

Tukker, A., G. Huppes, T. Geerken, and P. Nielsen (2005), Environmental impact of products
(EIPRO). Draft report of the Institute for Prospective Technological Studies (IPTS) and the
European Science and Technology Observatory (ESTO), Brussels, Belgium: European
Commission.
http://europa.eu.int/comm/environment/ipp/pdf/eipro_draft report2.pdf.

UK Treasury (2008), Using reduced VAT rates to combat climate change. Draft paper, February
2008.

UN (2006), “Rearing cattle produces more greenhouse gases than driving cars, UN report
warns”. Press Release, 29 November 2006, UN News Centre.

Van Bellegem, T., A. Beijerman, A. Eijs, M. Boxtel, C. Graveland, and H. Wieringa (2002),
Green Investment Funds: Organic Farming — Netherlands Case Study on Biodiversity Incen-
tive Measures. Unclassified ENV/EPOC/GEEI/BIO(1997)10/FINAL.

Van Dijk, A.L., L.W.M. Beurskens, M.G. Boots, M.B.T. Kaal, T.J. de Lange, E.J.W. van Sam-
beek, and M.A. Uyterlinde (2003), Renewable Energy Policies and Market Developments.
Report ECN-C—03-029, ECN, Petten.

Vlehan (20006), Jaaroverzocht 2005. Dutch market for household appliances. Zoetermeer.

Vlehan (2008), Energie uit de oude doos. Annual market report of the Dutch association of im-
porters of household appliances. Zoetermeer, april 2008.

Weiss M., M. Junginger, and M. Patel (2008), Learning in the manufacturing of household ap-
pliances. Presentation at the European Commission, DG Enterprise and Industry, Brussels, 5
March 2008. Utrecht University, Section of Science, Technology, and Society, Copernicus
Institute.

Wier, M., and S. Smed (2000), Forbrug af ekologiske fadevarer; Del 2: Modellering af
efterspergslen.DMU: rapport 319, Copenhagen.



146 Institute for Environmental Studies

Wier, M., and C. Calverley (2002), Market Potential for Organic Foods in Europe. British Food
Journal 104 (1): 45-62.

Williams, A.G., E. Audsley, and D.L. Sandars (2006), Determining the environmental burdens
and resource use in the production of agricultural and horticultural commodities. Main
Report. Defra Research Project 1S0205. Bedford: Cranfield University & Defra.

WWF (2002), Fiscal Incentives for Sustainable Homes. WWF-UK, London.

Young, D. (2008), When do energy-efficient appliances generate energy savings? Some evidence
from Canada. Energy Policy 36 (1), pp. 34-46.

Zarniaku, J. (2003), Consumer demand for ‘green power’ and energy efficiency. Energy Policy
31, pp. 1661-1672.

Ziesemer, J. (2007), Energy Use in Organic Food Systems. Natural Resources Management and
Environment Department, Food and Agriculture Organization of the United Nations, Rome.

Znaor, D., J. Pretty, S. Karoglan Todorovi¢, and J. Morison (2007), Impact of Organic Agricul-
ture on the Environmental and Economic Performance of Croatia. International Conference
on Organic Agriculture and Food Security, FAO, Rome, Italy.

Internet sources used for data:

CECED: Market shares of energy labels for different household appliances (till 2002),
www.ceced.org

COMET: White goods won't cost the earth
http://press.comet.co.uk/newsdetails.aspx?m=2&mi=62 &ref=204

EEA: IRENA Indicator Fact Sheet. 07. Area under Organic Farming,

http://eea.eionet.europa.cu/Public/irc/eionet-
circle/irena/library?1=/final delivery/indicator sheets&vm=detailed&sb=Title

Energetix Group: UK-EU boiler market, http://www.energetixgroup.com/default.asp?id=147

ERS/USDA: Unconditional own-price elasticity for food sub-groups,
http://www.ers.usda.gov/Data/InternationalFoodDemand/StandardReports/Priceelasticitysub
group.xls

European Commission, DG Agriculture, statistical information,
http://ec.europa.eu/agriculture/agrista/2007/table_en/index.htm

Kieskeurig: database with (a.o.) prices of heating boilers and household appliances in the Nether-
lands, http://www.kieskeurig.nl/

Milieucentraal: website with (a.o.) information on products, prices, energy and water use and
other relevant information, constantly updated. http://www.milieucentraal.nl/

Preissuchmaschine (Germany): website with the possibility to select hundreds of appliances, with
information on availability, prices, product characteristics (i.e. energy, water use),
www.preissuchmaschine.de.

‘Tegenstroom’: http://www.tegenstroom.nl/node/310

UK HM Treasury Budget 2008, http://www.hm-
treasury.gov.uk/budget/budget 08/bud bud08_index.cfm

Wholesale Heating: Prices Condensing boilers UK,
http://www.wholesaleheating.co.uk/condensing-combi-boilers.html

146



The use of differential VAT rates to promote changes in consumption and innovation 147

Persons and organisations contacted / interviewed*:

Association of Czech Cellulose and Paper Producers (Mr Josef Zbofil)
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47 . . . .
Several organisations and companies did not respond or were not prepared to answer ques-

tions or to provide information. They are not mentioned here.
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