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Executive summary

In recent years, governments of numerous countries have promoted industrial-scale production and use of
liquid biofuels—fuel-grade ethanol and biodiesel'—and backed that commitment with financial support. This
report, one of a series of country studies undertaken by or for the Global Subsidies Initiative (GSI) of the
International Institute for Sustainable Development (IISD), examines the types and magnitude of support to
biofuels in the European Union (EU).

In 2006, total transfers? in support of biofuels associated with policies of the EU and the Member States were
around € 3.7 billion in 2006 (see Table). This is probably a gross underestimate of the total amount of support
provided, as many subsidies ate under-reported. Because the bulk of support is tied to production,
consumption, or blending targets (for 2020 the EU target of 10 percent is more than five times the current rate
of incorporation), EU support to biofuels could treble if the current rates of subsidization are not modified.

Support for ethanol and biodiesel in the European Union in 2006

Units Ethanol Biodiesel
Total transfers € millions 1,290 2,436
Support per litre consumed €/ litre 0.74 0.50
Support per gigajoule (GJ) €/GJ 35 15

Support per litre of petrol or €/ litre

diesel equivalent equivalent LA 0.55

Source: main report.

Biofuels have been produced on an industrial scale in the EU since the 1990s but production significantly
accelerated starting in the early 2000s, largely in response to rising petroleum prices and favourable legislation
passed by EU institutions and Member States. Biofuels have been promoted as part of the EU strategy to
encourage renewable energy, and their production and use has expanded rapidly. Although EU measures have
applied equally, most of the time, to biodiesel and ethanol, biodiesel production has developed at a faster rate.
The emphasis has been on biodiesel because the EU is a net importer of diesel, while gasoline surpluses are
exported. In 2006 approximately 4.9 million tonnes (5.5 billion litres) of biodiesel were produced in 24 EU
Member States, mainly from rapeseed oil. Although the majority of countries use it in low blends with fossil
fuels (up to 5 percent biodiesel), some authorize the utilization of higher blends as well as straight vegetable oil.

The EU ethanol industry is about one quarter the size of the biodiesel industry. In 2006, 1.2 million tonnes
(1.5 billion litres) of ethanol were produced in 13 Member States and used mainly in low-level blends with

U Biofuels refers to renewable fuels such as ethanol (an alcohol fermented from plant materials) and biodiesel (fuels made
from vegetable oils and animal fats) that can substitute for petroleum-based fuels. Although specially modified
vehicles can operate on pure versions of these fuels, most biofuels are sold mixed with conventional gasoline or diesel
for use in standard production vehicles. Mixes are usually indicated by the percent biofuel, such as B5 (5 percent
biodiesel) and E85 (85 percent ethanol) blends.

The term ‘transfers’ is used here synonymously with ‘support’, which encompasses both market price support and
subsidies.



gasoline, and to a lesser extent in ETBE (ethyl tertiary butyl ether) and high blends (e.g., E85, which is a blend
of 85 percent ethanol and 15 percent petrol). In the EU, most ethanol is made from cereals (wheat, maize, rye,
barley) or sugar beets.

The year 2003 saw the acceleration and deepening of European policies to encourage biofuels. The EU
biofuels policy pursues three objectives: to reduce the EU’s dependency on foreign sources of energy, to
reduce greenhouse gas (GHG) emissions, and to support farmers’ incomes by providing new outlets for
agricultural products. In 2003 two new Commission directives wete adopted. Directive EC 2003/30 promotes
the use of biofuels or other renewable fuels for transport (also known as the Biofuels Directive), including by
setting a target of 5.75 percent for biofuels in the transportation fuel market by 2010. Although the actual 2006
market share (1.8 percent) fell far short of this objective, in March 2007 the European heads of States and
Governments endorsed a 10 percent binding minimum target to be achieved by all Member States by 2020.

To help Member States comply with the target set by Directive EC 2003/30, the Commission introduced
Directive EC 2003/96 on Energy Taxation, which allowed Member States—after authorization by the
Commission—to exempt or reduce excise duties so as to compensate for the higher costs of producing
biofuels. Since 2003 other documents, such as action plans and roadmaps, have been adopted by the
Commission to complement and deepen the EU biofuel policy. In addition, the review of Directive EC
2003/30 is due at the end of 2007.

Biofuels benefit from a broad range of public support measures at the EU level and among Member States.
Excise tax exemptions account for the largest share of support and amounted to almost € 3 billion in 2000.
Because this type of subsidy is directly linked to production or consumption, the cost of this measure (in terms
of foregone revenue) is expected to rise significantly in the coming years as biofuels production is boosted to
reach the Commission’s targets.

Complementing or replacing favourable tax treatment, some Member States have adopted mandatory blending
requirements. In most of these cases, the blending ratios are set to increase progressively over time so as to
attain, or exceed, the target for 2010 set by the Commission. Although data limitations prevent accurate
quantification of these mandatory blending requirements, it is certain that they represent powerful government
interventions in the market for transport fuels and provide significant support to the biofuels industry.
Meanwhile, high tariff barriers (€ 0.102 or € 0.192 per litre, depending on whether it is denatured) continue to
protect the European ethanol market against imports from third countries, particularly Brazil. Theses tariffs
provide price support to EU producers (of an estimated € 420 million in 20006), preventing access by its
consumers to cheaper foreign imports and isolating EU producers from international competition.

The 2003 reform of the Common Agricultural Policy (CAP) has introduced a specific area payment (€ 45 per
hectare) for the production of energy crops, on up to 1.5 million hectares.? In 2005 agricultural producers used
more than 0.5 million hectares of the land eligible to receive this aid, at a cost to the EU budget of € 25.6
million. Farmers were also authorized to cultivate non-food crops (i.e., feedstock for biofuels) on land set aside
from food production, while still receiving the set-aside area payment. In addition, some of the new Member
States grant national subsidies for biofuel feedstocks.

In many Member States the manufacturing of biofuels is supported through subsidies for production-related
capital. Public support usually represents a percentage of investment costs incurred to produce biofuels. Rates
of support and eligibility criteria vary from country to country. Capital grants are also provided for
demonstration projects. These subsidies are often provided by several institutions within each Member State
and sometimes by different levels of government. Because of the difficulty of identifying such subsidies, it was
not possible for this report to provide an exhaustive list of capital support programmes available to biofuels
plants, or to quantify the level of pubic support in this area.

3 This limit was increased to 2 million hectares in 2007.



Research and development activities in the biofuels sector, including pilot projects, are encouraged by public
funded programmes both at the EU and at the Member State levels. The amount of public funding available
for the year 2000 is estimated to have been € 91 million.

Finally, in some Member States, distribution and consumption of biofuels is encouraged through national
incentives such as reduced vehicle registration fees and tax credits for flex-fuel vehicles (FFVs), and subsidies
for E85 pumps.

Translated into litres of petrol and petroleum diesel equivalent, the rates of support are considerably higher for
ethanol than for biodiesel. In the case of ethanol, its level of support on a petrol-equivalent basis is more than
twice that of the € 0.46 ex-tax market price for regular unleaded (RON 91) petrol in 2006. Transfers as a share
of market value were around 65 percent for biodiesel and between 70 and 110 percent for ethanol. These rates
would rise were gasoline and diesel prices to fall.

While biofuels do displace some petroleum and fossil fuels, and reduce some GHG emissions, this study finds
that the cost of obtaining a unit of COz-equivalent reduction through biofuel subsidies is very high. The
subsidy cost per tonne of COz-equivalent removed is estimated to be between € 575 and € 800 for ethanol
made from sugarbeet, around € 215 for biodiesel made from used cooking oil, and over € 600 for biodiesel
made from rapeseed. Hence, even under the best-case scenario assumptions for GHG reductions from
biofuels, governments could achieve far more reductions for the same amount of public funds by simply
purchasing the reductions in the marketplace. The cost per tonne of reductions achieved through public
support for biofuels made from crops in the EU could purchase more than 20 tonnes of COz-equivalent
offsets on the European Climate Exchange, for example.

Support for ethanol and biodiesel per tonne of CO,-equivalent avoided, 2006

Ethanol Biodiesel
Units From From grains From used From
sugarbeets cooking oil rapeseed oil
Support per litre equivalent of € per litre 1.70-2.20 3.50-5.00 0.60-0.70 0.90-1.20
fossil fuels displaced equivalent
S EEr (R BT 6 T02- € per tonne 575-800 2,100-4,400 210-220 600-800
equivalent emission avoided
NB: Market price of a CO2- € per tonne 3.50-26

equivalent offset'

' Lower number corresponds to maximum price on the Chicago Climate Exchange to date, and the higher number corresponds to the
maximum price on the European Climate Exchange to date.

Source: main report.

The EU biofuel policy is expected to be modified by the end of 2007 with the revision of Directive EC
2003/30 (the Biofuels Directive). The challenge for the Commission and the Member States is to find effective
responses to rising oil prices and climate change, while ensuring that the solutions adopted are the most
appropriate in economic, environmental and social terms. The upcoming policy review provides an important
opportunity for the Commission and Member States to recognise that mandatory domestic production and
consumption of biofuels is an expensive and inefficient means to achieve the desired policy outcomes.

The study concludes with several recommendations for the European Union and its Member States. In our
opinion, they should:

e Resist instituting new consumption mandates for biofuels, at least without first undertaking a
thorough examination of the costs and benefits of doing so.



Eliminate all tariffs on imported fuel ethanol.

Avoid providing new specific subsidies to the industry, and move to re-instate fuel-excise taxes on
biofuels where this has not already been done.

Improve the information available on support provided to the biofuels industry, and the effects of
such support, as well as on production, capacity and trade in biofuels.

Put in place an evaluation process that can thoroughly assess the cost-effectiveness of each Member
State’s support policies in attaining all three of the objectives behind the EU biofuels policy.



1 Introduction

1.1  Biofuels in the European Union*

The European Union (EU) is the world’s leading producer of biodiesel, and the fourth-leading producer of
fuel-grade ethanol. Total production of biofuels increased from 946,690 tonnes in 2000 to more than
5.9 million tonnes in 2006. Despite the rapid expansion in output, biofuels contributed just 1.8 percent of the
EU’s transport fuel supply in 2000, far from the ambitions posted by the European Commission (2 percent in
2005 and 5.75 percent in 2010).

European production of biofuels is largely dominated by biodiesel, accounting for an estimated 4.9 million
tonnes in 2006. Four EU Member States account for more than four-fifths of the EU’s production capacity:
Germany (54 petcent of the total), France (15 percent), Italy (9 percent) and the United Kingdom (4 percent).
That situation will soon change, however, as new plants are under construction all over Europe, including in
the new Member States, and proposed new plants are announced every week.

Consumption is even more concentrated, with 80 percent of the marketed quantities in 2006 sold in three
countries: Germany (63 percent), France (14 percent) and Italy (5 percent).> Rapeseed oil is the most important
feedstock, with an estimated share of approximately 90 percent, followed by sunflower oil, recycled oils and
animal fats. Other feedstock sources from exporting countries include soy oil, palm oil and non-food oil crops
such as jatropha.©

In the production of ethanol, the EU ranks fourth (behind Brazil, the United States and China); 1.2 million
tonnes were produced in Europe in 2006. This amount is expected to increase significantly over the next
couple of years. Feedstocks used are cereals (mainly wheat and barley), sugar beet and distilled wine. Facilities
located in Germany, France, Spain and Italy can produce more than 1.77 million tonnes (more than 80 percent
of the EU production capacity). Although the majority of these countries are also the largest consumers of
ethanol, Italy exports virtually all its production. Sweden only produced 0.11 million tonnes in 2000; it is
however, the EU’s second-largest consumer of ethanol (254,500 tonnes). Sweden uses its ethanol directly as a
blend in petrol and consumes much more ethanol than it produces, importing additional supplies mainly from
Brazil, while Spain, Germany and France convert the majority of their ethanol production into ETBE (ethyl-
tertiary-butyl-ether).

The EU also uses straight vegetable oil as fuel, especially in Germany, and biogas, both of which are used as
fuels in the transport sector. In 20006, the consumption of these two types of biofuels represented 12.1 percent’
of the total consumption of biofuels in Europe.

Public policies have played, and will play, a crucial role in the development of the biofuels industry in the EU.
Targets and incentives have been provided at the European level, through Directives passed by the European
Commission that ate applicable in the EU-27, and at the national level through measures enacted by each of

4 According to the European Commission (DG Transport, 2004), biofuels are liquid or gaseous fuels made from plant
matter and residues, such as agricultural crops, municipal wastes and agricultural and forestry by-products. The major
types of biofuels include ethanol, biodiesel, Ethyl-tertiary-butyl-ether (ETBE), pure vegetable oil and biogas. In this
study a narrower definition of biofuels is used since this report focuses on ethanol and biodiesel for road
transportation. However, in some cases, references are made to other types of biofuels for road transportation such as
pure vegetable oil and ETBE.

> Biofuels Barometer 2007.
¢ Independent Review of the European Biodiesel Markef, Austrian Biofuels Institute, 2005.

7 Biofuels Barometer 2007.



the Member States. As a result of this dual-level system the scale of the supporting and promoting measures
and the type of biofuels targeted differ widely across Member States.

The European Commission’s biofuels policy promotes three main objectives: energy security, through the
reduction of dependency on imported petroleum; improvement of air quality and the reduction of greenhouse
gas (GHGs) emissions; and support of crop farmers’ incomes through new outlets for agricultural feedstock.
Although the Commission had already adopted legislation to promote biofuels in the mid-1980s, in 2003 it
took the much more significant step of passing a directive that fixed indicative targets for the consumption of
biofuels in the EU’s domestic markets (2 percent in 2005 and 5.75 percent in 2010). To help Member States
attain these objectives, the Commission authorized countries to exempt biofuels, partially or totally, from
excise taxes on fuels. In addition, as part of the last set of reforms of the Common Agricultural Policy (CAP),
it created a new per hectare payment for the production of energy crops. The Commission also provides funds
for research and development (R&D) in the biofuels area.

Based on the framework provided by the Commission, Member States are free to take all the measures they
consider appropriate to promote the development of biofuels production and consumption. As a result, each
country has adopted different instruments (without any previous consultation with other Member States)
ranging from full excise-tax exemption, through production quotas and mandatory purchasing mandates. The
landscape for support has thus changed frequently as countries search for an equilibrium between their own
objectives—which may not necessarily match exactly those of the Commission or other EU members—and
fiscal constraints.

1.2  Objectives and outline of the study

This report examines public support for biodiesel and ethanol for road transportation in the European Union.®
It forms part of a multi-country effort by the Global Subsidies Initiative (GSI) of the International Institute for
Sustainable Development (IISD) to characterize and quantify subsidies to biofuels production, distribution and
consumption, as well as policies affecting prices of key factor inputs, based wherever possible on primary
sources. Such information, the GSI believes, is vital to understanding the cost effectiveness of different policy
options. Given the growing share of crops that are being diverted to energy production, the amount and form
of support provided to biofuels is also relevant to issues relating to agriculture, such as trade and food security.

This report follows a standardized outline common to all the reports in this series. After a brief explanation of
the framework used in GSI’s studies, Chapter 2 surveys the European biofuel industry and Chapter 3 offers an
overview of the past and recent policy initiatives of the European Commission and its Member States.

Chapter 4 describes and quantifies the different elements of support for biodiesel and ethanol at the European
level, and at the national level, to the extent that information could be obtained, for each of the Member
States. The discussion is informed by a standard economic classification scheme, which proceeds from the
most economically distorting (production-linked) to the least-distorting (expenditure on R&D) forms of
support.

Chapter 5 presents summary estimates of total support to biofuels in the EU. In addition to expressing support
in total euros (€) and euros per litre, the chapter estimates the amount of support in terms of several indicators
relevant to the question of its cost-effectiveness: subsidy per litre of gasoline and diesel equivalent, subsidy per
unit of fossil fuel avoided, and subsidy per tonne of COz-equivalent avoided.

Finally, Chapter 6 provides some concluding observations and recommendations.

The authors acknowledge that the description of supporting measures and their quantification can only be
partial, due to the large number of countries that are members of the EU. Access to relevant information on
biofuel policy in the EU is a challenge, given language barriers, the lack of up-to-date and available data in

8  Supportt for pure vegetable oil is also considered, especially that provided through excise-tax exemptions.



some Member States, and the difficulty of obtaining access to information on local measures to support
biofuels. Nevertheless, this study provides the most extensive overview to date of public support provided to
the biofuel industry in the EU.

1.3 Framework of the analysis

Figure 1.1 illustrates the framework used in this report to discuss subsidies provided at different points in the
supply chain of biofuels, from production feedstock crops to final consumers. Defining a baseline requires
deciding how many attributes to look at, and determining what programs are too broadly cast to consider in an
analysis of one particular industrial sector. This analysis focuses on subsidies that affect production attributes
that are significant to the cost structure of biofuels, including subsidies to producers of intermediate inputs to
production, namely crop farmers. More remote subsidies, such as to particular modes of transport used to ship
biofuels or their feedstocks, fell beyond the boundaries of this analysis.

For the purpose of this report, consumption occurs downstream of the point at which the biofuel leaves the
manufacturing plant.

Support for production and consumption is provided at many points in the supply chain. At the beginning of
the supply chain are subsidies to what economists call “intermediate inputs”—goods and services that are
consumed in the production process. The largest of these are subsidies to producers of feedstock crops used to
make biofuels, particularly oilseed rape for biodiesel. Various schemes are available such as the energy crop aid
paid per hectare, the possibility to produce biofuel feedstock on set-aside land, and the distillation crises aid
paid to transform wine into alcohol to be used in the production of ethanol.

Subsidies to intermediate inputs may be complemented by subsidies to value-adding factors—capital goods,
labour employed directly in the production process, and land for plant construction. Many Member States
provide capital grants or subsidized loans for this purpose. In some countries, public authorities have also
participated in the financing of demonstration plants. These types of subsidies lower both the fixed costs and
the investor risks of new plants, thereby improving the return on investment.

Further down the chain are subsidies directly linked to output. Output-linked support includes exemptions
from fuel-excise taxes, which enables biodiesel, ethanol and straight vegetable oil to be sold at retail prices that
are roughly at parity with their taxed fossil-fuel counterparts. Relief from excise taxes accounts for the largest
share of public support granted to biofuels in the EU. However, the magnitude of the subsidy vaties widely
from Member State to Member State. In the majority of the European countries, public policies do not
discriminate between imports and domestic supplies, except in Member States that allocate production quotas
through European public tenders, since this policy impedes the ability of foreign producers to capture
domestic market share. Import tariffs on ethanol are particularly high and protect most EU producers from
foreign competition.

Subsidies for consumption are minor in the EU, but for ethanol they are expanding simultaneously with the
development of flexible fuel vehicles (FFVs)—i.e., vehicles able to run on blends of ethanol and gasoline
containing up to 85 percent ethanol (E85). In countries such as Sweden where such cars are sold, governments
usually grant a support package that may include specific excise-tax reductions on E85 fuel, tax credits and low
registration fees for FFVs owners, or free parking, among other measures.
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2 Overview of the EU biofuels industry

Biofuels have been produced on an industrial scale in the EU since the beginning of the 1990s, largely in
response to favourable legislation passed by EU institutions following the 1992 CAP reform. Although EU
measures have applied equally, most of the time, to biodiesel and ethanol, the production of biodiesel has
developed at a faster rate. The emphasis put on fatty acid methyl ester (FAME) is explained in part by the fact
that the EU is a net importer of diesel, while gasoline surpluses are exported. In addition, the first European
countries to engage in significant production of biofuels consumed important quantities of diesel for road
transportation. In France for instance, where the production of biodiesel started in 1993, 22.9 million tonnes
of oil equivalent (TOE) of diesel and 16.4 million TOE of gasoline were sold in 1995.9 Although German
diesel sales were slightly inferior to gasoline in 2000, diesel consumption accounted for 48 percent of road
transportation fuels.°

In recent years, the biofuel industry has evolved very rapidly, thanks mainly to the strong incentives provided
by EU Member States, and the construction of new plants is being announced almost every week. As shown in
Figure 2.1, biofuels production has increased from 1 million tonnes in 2000 to 6.1 million tonnes in 2000.
Biodiesel continues to lead the expansion of the EU biofuels market with a production that reached
approximately 4.9 million tonnes in 2006 (1.23 million tonnes for ethanol).

Figure 2.1 Evolution of biofuel production in the EU

7,000
D Bioethanol
6,000 | T
DBiodiesel
@ 5,000 -
c
[ =
]
w 4,000 -
5]
(2]
2
€ 3,000 {-------=--=m-mmmmmmmmmmeeeeeeoooo -
[72]
3
£ 2000 — |
1,000 A
0

2000 2001 2002 2003 2004 2005 2006

Sources: eBlIO, EBB and EurObserv’ER 2006.

9 Statistics from the French Ministry of Industry, available at: www.industrie.gouv.fr/energie/statisti/pdf/cons-energie-
transp.pdf

10 Furostat statistics.



21 The biodiesel industry

In 2006 biodiesel was being produced in almost all of the 27 EU Member States (EU-27), except for Finland,
Hungary and Luxembourg. Total production capacity for the EU-27 in 2006 was just over 6 million tonnes, a
potential 20 percent higher than the actual production for the same year. Germany, Italy, France, the United
Kingdom and Spain have the largest production capacities; however, in some countries actual output is much
smaller than installed capacity. This is the case in the United Kingdom for instance where the production
capacity was 445,000 tonnes in 2006 while actual production only amounted to 192,000 tonnes.!' More than 90
percent of biodiesel produced in the EU is made from rapeseed oil.

Germany is Europe’s and the world’s leading producer of biodiesel, with a production exceeding 2.6 million
tonnes in 2006, very close to the limits of its production capacity (2.7 million tonnes in 20006). Currently,
Germany has 30 biodiesel plants within its national territory and plans have been announced for another nine.
As a result, the German production capacity should attain around 4.2 million tonnes over the next three years.
Multiple operators ate present on the German market, but strong investments made in several plants by firms
such as Verbio, CropEnergies (Stidzucker) and Saria Bio-industries can be observed.

France is Europe’s second-largest producer of biodiesel. Until 2001 it was the world’s leading producer, but
then experienced a gradual decline in production until 2004. New plants started to be built in 2005, raising
output in that year to 492,000 tonnes and to 743,000 tonnes in 2006. France’s biodiesel industry is currently
highly concentrated. Installed capacity is just under 1 million tonnes, distributed among five plants, four of
which produce for Diester Industry. Diester is currently constructing five additional plants, with a combined
capacity of 2 million tonnes per annum. In order to diversify the country’s production base, the French
government has recently allocated production quotas to operators other than Diester Industry. As a result, new
firms have started to supply biodiesel to the French market. In total, 15 additional production facilities are
under construction. Once these are all competed, France’s total production capacity in biodiesel should attain
around 3.3 million tonnes by 2010.

In Italy, biodiesel production in 2006 reached 447,000 tonnes, compared with 396,000 tonnes in 2005. This
growth occurred despite a reduction in 2005 of the quota eligible for tax exemption under Italian law. Thus far,
much of the biodiesel produced in Italy has been used as heating oil rather than as a transport fuel. Italy has
currently Europe’s second-largest production capacity (1.38 million tonnes) but some plants are running under
capacity. Six new plants should be constructed in the coming years and the installed capacity should increase by
40 percent.

The majority of the EU’s new Member States have committed to develop new biodiesel industries. In 2006,
these countries produced 351,000 tonnes of biodiesel (7.2 percent of the EU total production) and current
installed capacity is around 706,000 tonnes. The Czech Republic, Poland and Estonia have the largest installed
capacity. The biodiesel industry is expanding rapidly in this region and many international companies ate
investing, often in partnership with local operators, in production facilities in the new Member States. In the
coming years, 33 new plants should be constructed and the production capacity of these countries should
reach 3.2 million tonnes.

Unfortunately, data on biodiesel trade among EU countries is not available. It is well known, however, that
Germany is an important importer of biodiesel from neighbouring countries. In 2005, for example, Austria
exported 50 percent of its biodiesel production (around 35,000 tonnes) to Germany and Italy, where the prices
obtainable for biodiesel were higher than in Austria. 2 Poland’s Trzebina biodiesel plant exports almost
three-quarters of its production to Germany.!3

11 European Biodiesel Board (EBB).
12 Member State report under Directive EC 2003/30 for 2005 — Austtia.
13 USDA, GAIN Report Number: PL6051, 2006.



The construction of two pilot plants for the production of second-generation biodiesel has been reported: one
in Lithuania'4 and one in Finland. The Finnish refiner Neste Oil has announced plans to build a second
biodiesel plant at its Porvoo refinery in Finland. The capital costs of the facility are estimated to be around
€ 100 million and production is scheduled to begin towards the end of 2008. The plant will have the same
capacity, 170,000 tonnes per year, as the first one at Porvoo, due to start up in summer 2007.1>

Projections made for the EC Joint Research Centre!¢ indicate that 10.2 million TOE of biodiesel (11.3 million
tonnes) should be offered on the EU-27 market in 2010 in order to meet the indicative objective of
5.75 percent set by the Commission. Table 2.1 shows that the EU installed capacity is expected to reach
22.48 million TOE 7 within the next couple of years, a production capacity largely superior to the
Commission’s 2010 objective.

Table 2.1 Estimation of current and future biodiesel production capacity in EU-27

Plants in operation Est.imated - Plants planned or Adc.iitional -
2007 production capacity under construction production capacity
2007 (tonnes) (tonnes)
Total EU-27 115 8,377,000 115 16,608,000
EU-15
Austria 10 166,000 3 400,000
Belgium 5 590,000 2 200,000
Denmark 1 41,000 1 48,000
Finland 1 170,000 1 n.a.
France 5 980,000 15 2,320,000
Germany 30 2,581,000 9 1,613,000
Greece 5 620,000 1 39,000
Ireland 1 44,000 2 230,000
Italy 10 1,380,000 6 610,000
Luxembourg
Portugal 7 200,000 5 410,000
Spain 11 297,000 27 4,945,000
Sweden 2 80,000 1 160,000
The Netherlands 5 1,316,000
United Kingdom 4 522,000 4 1,100,000
Subtotal EU-15 92 7,671,000 82 13,391,000
New Member States

Bulgaria 3 65,000 12 1,110,000
Cyprus
Czech Republic 3 220,000 1 100,000
Estonia 1 100,000
Hungary 3 60,000 4 300,000
Latvia 4 19,000 5 272,000

14 Member State report under Directive EC 2003/30 for 2005 — Lithuania.

15 F.O. Lichts, 01/12/2006.

16 Kavalov, B. Biofuel potentials in the EU, European Commission Joint Research Center, January 2004.

17" One tonne of biodiesel is equivalent to 0.9 TOE.



. . Estimated Additional
Plants in operation ducti . Plants planned or ducti .
2007 production capacity under construction production capacity
2007 (tonnes) (tonnes)
Lithuania 1 30,000 3 145,000
Malta
Poland 2 114,000 3 900,000
Romania 4 330,000
Slovakia 2 81,000
Slovenia 4 17,000 1 60,000
Sub-total NMS 23 706,000 33 3,217,000

Sources: Data collected from various sources by the authors.

2.2

The ethanol industry

Contrary to the situation prevailing in other big biofuel producing countries such as Brazil and the United
States (U.S.), the ethanol industry is less developed in Europe than its biodiesel industry. In 2006 ethanol
accounted for 21 percent of EU biofuel production. In the same year, ethanol was produced in 13 - less than
50 percent - of the current EU Member States. Production increased from 232,000 tonnes in 2000 to 1.2
million tonnes in 2006, and between 2005 and 2006 alone it increased by 71 percent. However, production is
running below capacity, which was almost 2.2 million tonnes in 2006. Figure 2.2 shows that Germany, Spain
and France are the leading ethanol producers. In the EU ethanol is mainly made from cereals (wheat, corn, rye,
batley), sugar beets and distilled wine.

Figure 2.2 Evolution of fuel ethanol production in EU major producers
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Between 2004 and 2006 German ethanol production increased from 19,732 tonnes to 340,174 tonnes. As a
result, Germany became Europe’s leading producer of ethanol, overtaking Spain. The country currently has
six plants with a total production capacity of 563,000 tonnes using cereals as the main feedstock. Plans to
construct 19 additional plants have been announced, which could increase current capacity by as much as
2 million tonnes.

In 20006, Spain was the second-leading European producer, with a production of 312,549 tonnes. From 2004
to 2006 ethanol output grew by 56 percent, which is low compared with growth rates in production witnessed
in the other leading European producing countries. Four plants capable of producing up to 437,000 tonnes are
currently operating in Spain; 95 percent of that capacity is controlled by just one company, the Abengoa group,
which also owns ethanol plants in France and the United States.!® Another four facilities are scheduled to
come on line within the next several years, and by 2010 Spanish production capacity could double to reach
862,000 tonnes.

Producing 231,255 tonnes in 2006, France is Europe’s third-largest producer of fuel ethanol, after Spain.
Currently its 15 plants have a combined production capacity of just under 1 million tonnes. However, because
many production facilities also distil alcohol for beverage and other uses, it is difficult to know how much fuel
ethanol could be produced at these plants. In the wake of the EU’s sugar reforms, which began to be
implemented in 2006, some small sugar distilleries are preparing to close; or produce only the quantities of
ethanol needed to fulfil the production quotas allocated to them in previous years by the French government.
The leading producer is the co-operatively owned company Tereos, which operates seven plants and is
constructing an additional one close to Rouen. Other significant operators include national firms such as
Cristal Union but also foreign operators such as Abengoa (Spain) and Sidzucker (Germany). With five
additional plants planed or under construction, France’s production capacity should reach 1.7 million tonnes
by 2010. Ethanol in France is used mainly to produce ETBE; however, this trend should change in the next
few years as the government has limited the production quotas allocated to ETBE producers in order to
promote the direct incorporation of ethanol in gasoline.

Consumption of fuel ethanol in Sweden exceeds domestic production (110,497 tonnes produced in 2006 for a
consumption exceeding 254,569 tonnes) and the country imports large quantities of ethanol from Brazil
(derived from sugar cane), France (derived from wine), Spain and Italy. About 80 percent of Sweden’s ethanol
production is based on cereals. The remaining 20 percent is based on wood through fermentation of sulphite
liquor, a by-product of paper pulp production. A majority of the ethanol is used directly as a blend in petrol,
and since 2004 all 95-octane petrol must contain 5 percent ethanol. Sweden has also seen a strong
development of FFVs — cars that can run on 85 percent ethanol or conventional petrol.

New EU Member States are also major producers of ethanol. With a production of 127,072 tonnes produced
in two plants, Poland is the fourth-largest EU producer. Current installed capacity will be complemented by
two new plants. Total production capacity should increase to 200,000 tonnes by the end of 2007. Hungary
could become a very important actor, with an installed capacity 