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Abstract

The implementation of the Biofuels Directive (2003/30/EC) in 25 member states is assessed here. Implementation problems are

identified and analysed for the purpose of suggesting a way forward for biofuels policy in the European Union. Three main patterns are

observed: effective implementation, formal compliance and weak implementation. Problems encountered in the policy process are both

of a practical and more fundamental nature, i.e., due to a lack of consensus on the priority of competing policy objectives and

disagreement on the suitability of first-generation biofuels for reaching the objectives. In this situation, stronger enforcement of targets

does not appear to be a constructive way forward. Based on our analysis, we argue that the European Union should instead, and in

agreement with the principle of subsidiarity, allow member states more flexibility.

r 2007 Elsevier Ltd. All rights reserved.
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2A distinction between policy measures and instruments is here made.

Measures are the social or technical change provoked or avoided through

the application of policy instruments. Policy instruments are ‘‘the set of

techniques by which governmental authorities wield their power in

attempting to ensure support and affect or prevent social change’’

(Vedung, 1998, p. 21).
3Domestic interest is used here in a broad sense to denote domestic

political interests, policy objectives, driving forces, etc., that are relevant in

the context of biofuels.
4Art. 4.1 contains a non-exhaustive list of justifications

– Limited national potential for the production of biomass;
1. Introduction

In view of the forecasted peak in conventional oil
production, increasing dependence on imports, climate
change and the need for new income and employment
opportunities in rural areas, alternative fuels are high on
the political agenda in Europe and elsewhere. In 2003, after
a difficult negotiation process, the EU policy-making
culminated in the adoption of a Directive for the promo-
tion of biofuels and other renewable fuels (EC, 2003).
The Directive 2003/30/EC, commonly referred to as the
Biofuels Directive, requires member states to support
consumption of transport biofuels as a means to achieve
policy objectives1 as ‘‘y meeting climate change commit-
ments, environmentally friendly security of supply and
promoting renewable energy sources’’ (Art. 1). For this
purpose, the Directive defines indicative targets for the
share of biofuels at 2% by the end of 2005 and 5.75% by
the end of 2010 of total transport-fuel consumption based
on energy content (Art. 3). To promote consumption of
biofuels, member states may employ policy instruments
ee front matter r 2007 Elsevier Ltd. All rights reserved.
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ce between policy outputs (consumption of biofuels) and

s (policy objectives), often employed in policy research, is

ged (for a description, see Hill and Hupe, 2002).
and measures2 that best fit their national conditions and
domestic interests3 in respect of all EU regulations.
Member states can legitimately differentiate from the
reference targets of the Directive if suitable motivations
are presented on the basis of Art. 4.4

Since 2003, national governments have worked on the
implementation of the Biofuels Directive. In this process,
first, the Directive was transposed into national laws,
regulations and administrative provisions (formal transpo-
sition); second, national policies were adopted and
– The use of domestic biomass resources for other energy uses than

transport;

– Specific technical or climatic characteristics of the national market for

transport fuels;

– National policies that allocate comparable resources to the production

of other transport fuels based on renewable energy sources.
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executed to achieve consumption targets (practical applica-
tion). Implementation, for the purpose of this paper, is
defined as ‘‘the degree to which the formal transposition
and the practical application of supranational measures at
the national level correspond to the objectives defined in
European legislation’’ (Knill, 1998, p. 2). Despite the
efforts of member states, consumption levels in 2005 show
that implementation has been problematic. In early 2007,
the European Commission published an assessment report
on the progress made in the implementation of the Biofuels
Directive (EC, 2007a). The assessment highlights that the
EU 2005 target was missed by far and that, on the basis of
current development, also the 2010 target ‘‘is not likely to
be achieved’’ (EC, 2007a). Following its assessment report,
the Commission presented to the Council of the European
Union a new consumption target of 10% biofuels by 2020.
The Council endorsed this as a binding target to be
achieved by all member states of the EU (CEU, 2007).
In this paper, we identify and analyse problems in the
implementation process of the Biofuels Directive in
different member states. The overall aim is to suggest a
way forward for biofuels policy in the EU.

2. A biofuel background

World biofuel production, dominated by ethanol from
Brazil and the US, is equivalent to about 1% of global road
transport-fuel consumption and it is projected to grow
several fold in the next 20 years (IEA, 2007). The issue of
biofuels is characterised by uncertainty and debate
concerning greenhouse gas (GHG) balances and other
environmental effects, technical options, resource poten-
tials, costs, effects on food prices, etc. (IEA, 2004). Various
studies show that biomass potentials in the EU are limited
(e.g., Ericsson and Nilsson, 2006), that using biomass for
energy in stationary applications is a more cost-effective
way of reducing carbon dioxide emissions (e.g., Gustavsson
et al., 1995) and that the environmental benefits of some
first-generation biofuels (i.e., biodiesel from vegetable oils
and ethanol from cereals) are small (e.g., VIEWLS, 2005).
For example, the energy ratio of fuel output to energy
inputs for grain-based ethanol is only about 1–2 (Börjes-
son, 2006). Consequently, using first-generation technology
in Europe is an inefficient and costly way of reducing
carbon dioxide emissions. In contrast, the energy output-
to-input ratio for ethanol from sugar cane in Brazil is
about 8–10.

Efficiencies can be improved and the resource base
expanded with second-generation technology for thermo-
chemical and biochemical conversion of cellulosic biomass,
such as wood and sugar cane residues (Faaij, 2006; Hahn-
Hägerdal et al., 2006). For example, with enzymatic
hydrolysis for ethanol production, the output-to-input
ratio would be 3–5 in European conditions and in addition
there are energy-rich by-products (Börjesson, 2006).

Different biofuel options appear more or less promising
depending on geographical focus and time perspective,
as well as the importance ascribed to criteria such as
greenhouse gas balances and compatibility with present
vehicles and fuel infrastructures (Åhman and Nilsson,
2007). In assessments of different options, the assumed
system boundaries, ways of accounting for inputs and
outputs, choice of reference fuel, as well the allocation of
costs between fuel and by-products, are important deter-
minants of the outcome. For example, coal-to-liquid (CTL)
fuel has approximately twice as high emissions of carbon
dioxide as petrol or diesel today. Hence, assuming CTL as
a future reference fuel would tip the scale in favour of
biofuels.
When adding political concerns about oil and import

dependence, innovation and technology driven industrial
growth, agricultural sector development, etc., the picture
gets even more complicated. Consequently, there is no
common vision or agreement among governments, car
makers, fuel companies and others concerning what
constitute the best biofuel options or strategy. We make
no attempt in our study to resolve this situation but
acknowledge that the uncertainty and lack of agreement on
technical options is important to consider when discussing
ways forward in terms of EU policy.

3. Framework and methodology

The existence of an implementation gap or deficit in the
EU is widely recognised (Jordan, 1999) and it is by no
means unique to the biofuels sector. Policy implementation
has been studied in political science since the early 1970s.
The policy process of EU Directives can be described in
different ways but in a simple form includes the four basic
elements of policy formulation at EU level, transposition
into national systems, practical implementation (design of
national instruments and their application) and finally
evaluation.
Different approaches to explain this process and its

outcomes have been developed. On one side, the enforce-

ment approach sees non-compliance as a choice of member
states resulting from a difference between an international
obligation and its own interests (Tallberg, 2002). Com-
pliance problems, theorists suggest, are a product of poor
incentive structures. It is less expensive, easier and more
rational for countries not to comply. In contrast, the
management approach suggests that insufficient adminis-
trative capacity, or the complexity of the legislative issues
at hand, affects implementation results. Non-compliance is
not a result of deliberate decisions to violate treaties, but an
effect of capacity limitations and rule ambiguity (Tallberg,
2002). In this study, consistent with these two approaches
in the literature we distinguish between fundamental
disagreement and practical problems, respectively, as
causes for the implementation gap.
In addition, an analytical framework is constructed in

order to account for the different ways in which member
states have implemented the Biofuels Directive. A distinc-
tion is made between countries that have effectively
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Table 1

National indicative targets and EU reference values of biofuels consump-

tion for the years 2005, 2006 and 2010

2005 (%) 2006 (%) 2010 (%)

Austria 2.5 2.5 5.75

Belgium 2 2.75 5.75

Cyprus 1 n/a

Czech Republic 0.7 1.78 3.75

Denmark 0 0.1 n/a

Estonia n/a 2 5.75

Finland 0.1 n/a

France 2 7

Germany 2 5.75

Greece 0.7 2.5 5.75

Hungary 2 5.75

Ireland 0.06 1.14 n/a

Italy 1 2 5

Latvia 2 2.75 5.75

Lithuania 2 5.75

Luxemburg n/a 2.75 5.75

Malta 0.3 n/a

Netherlands n/a 2 5.75

Poland 0.5 1.5 5.75

Portugal 1.15 2 5.75

Slovakia 2 2.5 3.5

Slovenia 0.65 1.2 5

Spain 2 0.55 5.83

Sweden 3 5.75

UK 0.3 3.5

EU Directive 2 2.75 5.75

Source: EC (2007a).
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implemented the Directive (effective implementation) and
countries that have not. Within this second group, a
distinction is made between those that have adopted
national targets in line with the reference values of the
Directive, but have not achieved them (formal compliance)
and those that have national indicative targets set below
EU values and have consumed no or only limited
quantities of biofuels (weak implementation).

A qualitative approach is used to analyse data from the
national progress reports submitted to the European
Commission by each national authority as required
by the Biofuels Directive. The reports provide a
semi-standardised series of data concerning national
policies and implementation results in each country.
The written material is complemented with interviews.
A strategy based on theoretical sampling (see Glaser
and Strauss, 1967) is used to identify suitable res-
pondents and informants among professionals and policy
makers working at national and European levels in the
field of biofuels. The interviews used in this study5

are semi-structured and focus on policy drivers, in-
terests and attitudes of national authorities on issues such
as biofuels production, consumption and imports. The
function of the interviews is to allow a deeper under-
standing of the implementation patterns and to identify
important key issues of the policy process. The study
includes the 25 member states of the European Union in
2005.
n/a: not adopted.
4. Biofuels in the EU member states

4.1. Member states’ indicative targets

The Biofuels Directive requires all member states to set
national indicative targets for a minimum share of biofuels
in the overall transport-fuel market. National targets are a
key component of biofuels policies since they convey the
level of ambition of national policies and provide a
benchmark against which to evaluate the success of the
instruments employed. While they constitute a ‘‘moral
commitment’’ national targets are not mandatory (EC,
2007a). In fact there is no legal obligation for the member
states to achieve the target share of biofuels indicated by
the Directive or the one they have chosen to adopt.
A system of strong mandatory targets was considered in
the first proposal for a Directive in 2002, but a decision on
its adoption was deferred to see whether indicative targets
could nevertheless be achieved.

The 2005 national indicative targets are generally not in
line with the EU target of 2% (Table 1). Although most
countries have set national targets for 2005, in 12 cases they
5Representatives from relevant ministries of Austria, Denmark,

Germany, Malta, the Netherlands, Sweden and United Kingdom were

interviewed. Experts from private research institutes and associations in

Belgium, France and Spain were consulted. A representative of the DG

TREN of the European Commission was also interviewed.
are below EU values.6 Hence, the aggregate value for the
EU in 2005 was only 1.4%. The EU Directive does not
require member states to adopt targets for the year 2006.
However, some countries have set targets for the year 2006
that are closer to EU values. In contrast, 2010 targets
already adopted are generally in line with the EU reference
value of 5.75%.

4.2. National policy instruments

In order to achieve their indicative targets member states
have employed a variety of policy instruments (Table 2).
The policy instruments adopted at the national level

have so far focused on support for demand and supply of
biofuels, but also on research and development programs.
Tax incentives have been applied by 19 member states to

stimulate demand. This market-based support system,
allowed by Art. 16 of the Directive on energy taxation
(2003/96/EC), is currently the most employed policy
support instrument for biofuels. The high level of taxes
on diesel and gasoline in the EU facilitates the use of tax
reductions to support alternative fuels and technologies.
However, countries like France, Hungary, Ireland, Italy
and Portugal have agreed tax reductions only for limited
6National indicative targets for 2005 adopted in 2006 are not

considered.
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Table 2

Policy instruments adopted in the EU member states

Member

states

Policy instruments

Tax

incentives

Biofuels

obligations

Production

subsidies

Investment

grants for

conversion

plants

Research

and

development

Tax

incentives

for FFVa

Biofuels

quality

standards

Biofuels

use in

public

fleets

Congestion

and parking

fees

reductions

Filling

stations

availability

Public

relations

activities

Austria X X

Belgium Xb X X X

Cyprus Xb X X X X X

Czech

Republic

Xb Xb X X X

Denmark X X

Estonia Xc X

Finland X

France X X

Germany X Xb X X

Greece

Hungary X

Ireland X X X Xb

Italy X Xb

Latvia X X X X

Lithuania Xb Xb X

Luxemburg Xb

Malta X X

Netherlands Xb Xb X

Poland X X

Portugal Xb X

Slovakia Xb Xb

Slovenia X Xb

Spain X X

Sweden X X X X X X

UK X Xb X X X

EU 25 21 9 6 4 14 4 2 4 1 1 3

Source: EC (2007a); National official document.
aFlexi fuel vehicle (FFV).
bPolicy instruments adopted but not executed before the end of 2005.
cPolicy instruments executed only in the second half of 2005.
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quantities of biofuels to limit public expenditures. Alter-
natively, or in combination with tax systems, obligation
systems are introduced to ensure a certain share of biofuels.
These instruments generally consist of an obligation on fuel
suppliers. Here, the additional costs are passed through
directly to consumers and this is, as confirmed by the
officials interviewed, a key reason for the current switch of
national policies from tax to obligation systems.

Supply of biofuels has been supported through instru-
ments that promote domestic production of biofuels.
Subsidy systems, in addition to financial incentives from
the common agriculture policy (CAP), have been granted
to farmers who decide to grow biofuel feedstock. Capital
grant schemes have been designed to favour investments in
production facilities. The focus of national policy instru-
ments towards domestic production is striking, while
potential benefits of foreign supplies and consequent
trade in biofuels have been largely ignored.7 Nevertheless,
7Currently, trade in biofuels with non-EU countries is highly distorted

by trade and technical barriers (for a description, see ESMAP, 2007).
intra-EU trade has developed because production-
oriented instruments benefit domestic production, but
do not guarantee that biofuels once produced are
consumed in the country. Hence, external factors such
as production costs and fuel market prices in other
countries influence consumption levels and create trade
opportunities.
Technical research and development programmes are

instruments widely used by national authorities. At least 14
countries officially finance programmes for the develop-
ment of new technologies for feedstock production, fuels
conversion and final use. However, these efforts do not
contribute to the achievement of short term consumption
targets.
The remaining policy instruments including tax incen-

tives for flex fuel vehicles (FFV), fuel quality standards,
public procurement, congestion charge and parking fee
exemptions, increased availability of filling stations and
public relations activities can be seen as complementary to
the ones previously described. They seem to be employed
only in a few member states. However, it should be noted
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Fig. 1. National consumption of biofuels and EU reference values for the year 2005. Source: EC (2007b).*The value refers to the last quarter of 2005.
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that it is difficult to get a clear and comprehensive
picture of these complementary instruments, especially
when it comes to initiatives at sub-national administrative
levels.

4.3. National consumption of biofuels

If national targets are an expression of formal compli-
ance with the Biofuels Directive, consumption levels are
evidence of practical compliance.

As shown in Fig. 1, significant quantities of biofuels
were used only in a few member states. Although EU
consumption has been constantly increasing in the
last years going from 0.6% in 2003 to 0.7% in 2004
(EC, 2007b), it reached a modest 1% in 2005 (EC, 2007a)
which is below the EU indicative target of 2% as well
as the 1.4% aggregate value of the national indicative
targets. In 2006, the EU market registered a substantial
growth and consumption reached 1.8% (EurObserve’ER,
2007).

5. Patterns of policy implementation

There is significant variation across countries with
regard to the implementation of the Biofuels Directive.
For the purpose of structuring the analysis of implementa-
tion patterns in different countries, we group them in three
categories: effective implementation, formal compliance,
weak implementation.

5.1. Effective implementation

Germany and Sweden are the only member states where
the consumption of biofuels reached 2% or more in 2005.
Austria complied with the 2% target only in the last
quarter of the year.8

In these countries, interest in liquid biofuels for
transport existed well before the adoption of the EU
Directive. As shown in Fig. 2, relevant quantities of
biofuels were produced in all the three countries in 2002
(EurObserv’ER, 2005) and the stance of national autho-
rities towards the EC proposal was generally positive
(CEU, 2002a). This is confirmed by the government
officials interviewed. However, it is worth noting that each
member state shows different combinations of domestic
interests towards biofuels. Sweden has promoted consump-
tion of biofuels for environmental and energy security
reasons, whereas agricultural development has not been an
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important concern as indicated by that 80% of the biofuels
consumed in 2005 was imported, mainly ethanol from
Brazil (EC, 2007b). In contrast to Sweden, a key driver in
Austria has been rural development and exploitation of
agricultural potentials. As a result, Austria was a net
exporter of biofuels before the national obligation system
took effect in the last quarter of 2005. In Germany, interest
in agricultural and rural development has motivated
support to production of biofuels, while climate protection
and energy security have motivated support of biofuels
consumption.

Tax incentives have been employed in all these
countries. In addition, the obligation system that took
effect in late 2005 in Austria has provided further support
to national consumption of biofuels in addition to previous
support to production. In Sweden, an extensive use of
complementary instruments, such as free parking and
increased availability of filling stations, has reinforced the
effect of tax incentives in support of consumption. In sum,
tax incentives have been widely employed and their
effectiveness is evident. However, other policy instruments
have been employed as complements when, depending on
national conditions, tax incentives were not sufficient to
achieve the targets.

5.2. Formal compliance

Seven member states that have transposed the EU
indicative target into their national legislation did not
reach it in 2005 (Fig. 3).

Among these seven countries, two sub-groups can be
identified: four new member states, since 2004, and three
old member states. France and Spain shared substantial
experience with biofuels at the time of adoption of the
EU Directive and have considerable agricultural potentials
for biofuels production. However, they differ in terms
of why targets were not reached. A lack of agreement
between the main stakeholders prevented a quick adoption
of a coherent national strategy in France (Van Walwijk,
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Fig. 3. National consumption of biofuels and EU/national targets for

2005. Source: EC (2007b).
2006).9 The existence of a national policy that focused on
production resulted in high export levels in Spain (Bustos,
2006). In Belgium, the transposition of EU targets was
motivated by compliance with EU law, whereas the
adoption of a national policy was delayed until 2006
(Pelkmans, 2006).
Hungary, Latvia, Lithuania and Slovakia, have in

common that they did not participate in the negotiations
of the Biofuels Directive, but they agreed to implement it in
2004 as part of their accession agreements. Hence, the
domestic interest of these new members in biofuels is
primarily concerned with the fulfilment of accession
conditions, though some of them have considerable
agricultural land available for biofuels production. None
of those member states had adopted a national biofuels
policy before the end of 2005 (see Table 2).
In conclusion, in these two groups of countries different

domestic interests have driven the transposition of EU
targets: agricultural interests in the old member states and
accession to the EU in the new member states. In the old
member states, practical problems have affected the
adoption of effective policies. In the new member states,
the domestic interest was satisfied with the transposition of
the target and consequent accession to the EU, though
agricultural interests could put biofuels higher on the
political agenda in the future.

5.3. Weak implementation

The 15 countries with weak implementation is a
heterogeneous group (Fig. 4).
The official position of these member states on

important biofuel related issues is illustrated by the
arguments presented to the EC by national authorities
(Table 3).
�

9

Agricultural potentials. 10 of the 15 countries in this
group claim that limited potentials for the production of
agricultural feedstock justify their low targets. This
supports the notion that development of agriculture and
employment in rural areas is in practice a crucial
motivation to support transport biofuels. Biofuels
appear less attractive in countries where their develop-
ment does not contribute to employment and develop-
ment in rural areas.

�
 Reduction cost of GHG emissions; Investments in

advanced biofuels; Alternative use of biomass; Negative

impacts on the environment. These arguments embody a
fundamental disagreement on the central idea of the EU
Directive that sees first-generation biofuels as a viable
means for climate and environment protection. That
biofuels are a costly way to reducing greenhouse gas
emissions was well known in 2003 when countries
agreed to the Directive. Yet some member states use
it as an argument in 2006 to justify their poor
Such agreement materialized only at the end of 2005 (MEFI, 2005).
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Table 3

Arguments presented by national governments for differentiation from the EU reference value for the year 2005

Arguments Member states

Cyprus Czech

Republic

Denmark Estonia Finland Greece Ireland Italy Luxemburg Malta Netherlands Poland Portugal Slovenia UK Total

Agricultural

potentials

X X X X X X X X X X 10

Reduction cost of

GHG emission

X X X X X 5

Decision making

and investment

lead-times

X X X X X 5

Technical

suitability of

vehicles and

distribution

systems

X X X X 4

National budget

Imitations

X X X 3

Investments in

advanced biofuels

X X X 3

Alternative use

biomass

X X X 3

Negative impacts

on environment

X X X 3

Source: EC (2007a).

L. Di Lucia, L.J. Nilsson / Transport Policy 14 (2007) 533–543 539
performance. Only few member states are explicitly
concerned with the negative impacts on the environment
other than climate change of biofuels production,
though they acknowledge that the application of
environmental standards would minimize, if not ex-
clude, these risks.

�

10Only two member states, Malta and Cyprus, were justified for having

low national indicative targets (EC, 2005).
Decision making and investment lead-times; National

budget limitations; Technical suitability of vehicles and

distribution systems. These claims illustrate practical
problems related to the implementation of biofuels
policies. The implementation of the EU Directive has
been characterised in some countries by a time consum-
ing policy process due to a lack of experience with
biofuels and the non-existence of a biofuel production
capacity. First-generation biofuels require technical
adjustments to vehicles and distribution systems if used
in high blends.

The legitimacy of the arguments presented is assessed by
the EC in regard of Art. 4 of the Biofuels Directive. In July
2005, the Commission noted that having examined the
targets and the justifications presented by the member
states ‘‘(they)y lack relevance, seem incorrect, put the
desirability of the Directive itself into question, or would
(if correct) apply to all Member States’’ (EC, 2005).10

In 2007 the Commission confirmed the position taken in
2005 against national targets below EU reference value and
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11An agreement between the member states and the EC was, never-

theless, reached in 2003 when the nature of the targets of the proposal was

changed from mandatory to indicative (CEU, 2002b).
12The Netherlands, Luxembourg, and Estonia never adopted a national

target for the year 2005.
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added that poor implementation results could lead to
enforcement policy options (EC, 2007a).

In conclusion, weak implementation appears to have
various causes. Most of the arguments, including the high
cost of greenhouse gas emission reductions, investments in
advanced biofuels, alternative use of biomass and negative
impact on the natural environment, relate to a fundamental
disagreement on the idea that biofuels are a viable means
for climate and environment protection. Other factors such
as budget limitations, technical suitability and lead-time of
decision making and investments, are here considered a
type of practical problems that countries can overcome
over time and with limited investments. The lack of
agricultural potentials is certainly an argument of great
importance to member states. It encompasses the much
debated issues of biofuels for energy security, domestic
production versus imports of biofuels, and the benefits of
biofuels production to rural development.

6. Process of policy implementation

The implementation of the Biofuels Directive in the 25
member states is observed in this section from a policy
process perspective. Problems appear along the whole
policy process, which includes formulation, transposition
and practical implementation.

6.1. Policy formulation

Implementation problems can originate at the stage of
policy formulation and thereafter affect the entire policy
process. In the case of biofuels, we find two types of
problems that originate at the EU level.

The first problem concerns the policy objectives of the
Biofuels Directive. EU Directives are the result of a
legislative process in which it is crucial to attain broad
consensus among member states within the Council of the
European Union. During the policy formulation phase, the
Commission cleverly used a policy hitchhiking strategy,
pointing to the benefits of biofuels to farmers and rural
areas with the purpose to build support for the Directive’s
proposal. Support from agricultural lobbies was important
for the adoption of the proposal. Countries like Germany,
France, Spain, Italy and Austria, already with a national
production of biofuels, had an interest in the development
of new agricultural markets, and thus, supported the EC
proposal (CEU, 2002a; Weber, 2006; Van Walwijk, 2006;
Bustos, 2006; Bach, 2006). However, this has left room for
interpretation at the national level and eventually brought
the strategy to backfire. Rather than hitchhiking on
agricultural interests, the policy has been hijacked.
Increased production of cereals and rapeseed oil to feed
biofuels production has been the result in some countries.
Lack of domestic agricultural potentials is the main
argument for not implementing in other countries.
Although agricultural and rural development is not stated
as a policy objective in the Biofuels Directive, our analysis
shows that it has been interpreted as such and it has
received priority over the other objectives becoming in
practice a motivation for both compliance and non-
compliance.
A second type of problems emanates from the perceived

weak link between policy means (biofuels consumption)
and policy objectives. The suitability of biofuels to achieve
the policy objectives of Art. 1 is a crucial issue. Such
suitability is limited and conditional to several factors, as
discussed in Section 2, and it was heavily criticised during
the negotiation of the Directive’s proposal by Denmark,
Finland, the Netherlands and the UK (CEU, 2002a;
Furness, 2006; Trier, 2006).11 The same member states
appear in 2005 in the group of weak implementation with
an average biofuels consumption of 0.01%. That first-
generation biofuels is not a cost-efficient option for
reducing GHG emissions and improving energy security
is a fact that was noted by several member states during the
negotiation of the Biofuels Directive. Nevertheless, the
Directive was adopted. In conclusion, policy implementa-
tion becomes problematic if the means, in our case biofuels
consumption, are not seen as a suitable and effective for
reaching the policy objectives.
6.2. National transposition of EU targets

Compliance with EU Directives requires national
authorities to transpose them into national systems. As
noted by Steunenberg (2004) transposition is important
since it forms a precondition for effective implementation
of EU policy. The aim here is to identify issues and discuss
problems related to the adoption of national consumption
targets in line with EU reference values. For this purpose
we focus on the member states in the weak implementation
group described in Section 5.3.
Three main factors negatively affected the transposition

of EU targets in these 15 countries. The first relates to a
fundamental disagreement on the Directive’s idea that
consumption of biofuels is a suitable policy means towards
the objectives described in Art. 1 (Denmark, Finland,
Ireland and the Netherlands). The second factor has to do
with a lack of administrative capacity to design a national
policy and adopt national targets within the time frame of
the Biofuels Directive (Luxemburg and Estonia).12 The
third factor, and main issue in the majority of the countries
(Italy, the UK, Poland, Portugal, the Czech Republic,
Greece, Slovenia, Cyprus and Malta), concerns a lack of
interest in transposing the EU target. These countries
adopted middle ground targets in the range of 15–50% of
the EU target showing the existence of some level of
interest, but they also put forth various arguments, mainly



ARTICLE IN PRESS
L. Di Lucia, L.J. Nilsson / Transport Policy 14 (2007) 533–543 541
limited agricultural potentials, to justify lower targets. Yet
none of them, except Poland, achieved their national target
in 2005 (Fig. 4). The indicative nature of the EU targets
substantially affected their transposition. Member states
did not feel compelled to transpose the targets. Many
member states adopted lower targets that were never
achieved; others (formal compliance group) transposed the
EU targets, yet did not reached them. The adoption of no
or very low targets due to an apparent fundamental
disagreement with the EU Directive conveys a strong
message to EU policy makers.

6.3. Practical implementation of national policies

The last phase of the policy process observed here is the
adoption and execution of policy instruments for the
achievement of consumption targets. Most national
governments transposed the Biofuels Directive, albeit with
lower targets, into their national legal systems through
national laws, whereas the selection of suitable policy
instruments was in most cases referred to lower-level actors
such as national ministries and agencies. In this context,
national policy strategies often appear to be the product of
intense negotiations, not only with private actors and
stakeholders, but also and especially between ministries.

The interviews confirm the existence of inter- and intra-
organisational differences in values and interests as a
source of problems and delays in the implementation
process. Hence, policy instruments in many cases were not
adopted until 2005—too late for reaching the targets.

It is clear from the country reports and interviews that
lead-times in the decision making process has delayed
adoption and execution of policy instruments. France,
which missed by far its 2005 indicative target, is a case in
point (see Section 5.2). However, we have not come across
any fundamental practical implementation problem that
should prevent targets from being reached given sufficient
time for policy instruments to induce change and invest-
ments to be made.

7. Discussion

The question we set out with in this study is how to move
forward with biofuels policy in the EU. The analysis shows
that there are numerous causes as to why reference targets
have not been adopted and why adopted targets have not
been reached. There is one set of rather practical issues
related to fuels and fuel quality, lead-times in decision
making due to negotiations or administrative capacity, and
lead-times for adopted policy instruments to affect the
market. These practical problems should be of a temporary
nature unless, of course, there is more fundamental
disagreement behind the advancement of such arguments.
Fundamental disagreement is related to (i) multiple and
partly competing objectives, and (ii) the suitability of first-
generation biofuels as a means for ‘‘ymeeting climate
change commitments, environmentally friendly security of
supply and promoting renewable sources.’’ (Art. 1). These
concerns, substantiated through several studies and dis-
cussed in Section 2, are real and will not go away.
Biofuels is an area where many policy domains and

objectives converge and interact. It is not uncommon in
such situations that policy instruments consistent with one
objective are inconsistent with other aims (Jordan, 1999).
In addition to the disagreement on the suitability of
biofuels as a means, there are also differences in how
member states interpret the objectives and in the weight
that different member states put on the objectives. Limited
agricultural potentials and availability of feedstock are at
the root of the matter due to resulting competition for
resources. One option to ameliorate this problem is to
import biofuel or feedstock but nearly all member states
appear to interpret supply security in terms of self-
sufficiency. Domestic production of conventional agricul-
tural feedstock such as rape seed or cereals is seen as
preferable from a rural development and agricultural
perspective. Trade policy tends to protect domestic
agriculture although imports from foreign producers that
are more efficient and competitive would cost less.
A second option would be to invest in research and
development for second-generation technologies with high-
er well-to-tank efficiencies but this will not contribute to
the achievement of near term consumption targets.
Under the current circumstances, three ways forward

can be envisioned: (i) stronger enforcement of EU policy;
(ii) consensus seeking on means and objectives; or (iii)
greater flexibility.

7.1. Enforcement

Stronger enforcement seems to be the way forward
chosen by the Council of the EU and the Commission
(CEU, 2007; EC, 2007a). Enforcement theorists generally
stress the need for monitoring and sanctions, two central
elements of enforcement strategies. Monitoring by the EC
and the threat of sanctions has induced Poland, Greece and
Ireland to adopt national targets for 2006 that are closer to
the EU reference targets (EC, 2006). A question that
follows is how far enforcement must go in order to ensure
compliance and whether strong enforcement is even
politically possible in the EU. With the endorsement in
March 2007 of a mandatory consumption target for 2020,
the Council of the European Union has given to the
Commission the possibility to explore enforcement to
promote biofuels in the EU. However, this approach does
not address the fundamental disagreement on priorities
or the suitability of biofuels to achieve the stated policy
objectives.

7.2. Consensus

Given the level of fundamental disagreement on means
and objectives, one option for moving forward is to seek
consensus on the priority of policy objectives, how they
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should be interpreted, and appropriate means. What is
more important: to reduce oil-dependence, support con-
ventional domestic agriculture, reduce greenhouse gas
emissions cost-effectively, support free trade, nurse sec-
ond-generation technologies, or promote renewable energy
sources in general? With a clear and precise view on the
objectives, it would be easier to agree on the means for
reaching them. However, our analysis shows that there is
considerable divergence between domestic priorities and
interpretation of objectives. In addition, there are inherent
technological and economic uncertainties associated with
future options. As a result, there is no common vision on
what would constitute good solutions in the longer term.
In sum the basis for reaching consensus on either priorities
or means seems very weak.

7.3. Flexibility

A third option for moving forward is to allow member
states a larger degree of flexibility and freedom in the
development of markets and technologies for biofuels in a
wider context of energy and climate policy. Specifying
biofuel targets and target years as in the Directive may well
be an example of a policy measure positioned at the wrong
level. As an alternative, low biofuel targets could be offset
by, for example, efforts to support fuel efficient vehicles,
considerable investment in biofuel RD&D, and increased
use of natural gas (facilitating the use of biomethane) or
electricity in plug-in hybrid electric vehicles. This would
also be consistent with the principle of subsidiarity,
whereby the Union does not take action unless it is more
effective than action taken at national, regional or local
level and decisions should be taken as closely as possible to
the citizen. Greater flexibility would not eliminate the need
for reaching greater consensus on issues such as the role of
imports and domestic agriculture in relation to trade
negotiations. It would, however, facilitate a greater
flexibility in approaches and an exploration of various
options in a situation where it is too soon to pick winners.
Although ostensibly technology neutral, the current policy
with emphasis on near term targets is in effect turning first-
generation biodiesel and ethanol into winners. Thus, based
on our analysis of the implementation problems, and
noting that several of the arguments against fully
implementing the Biofuels Directive have a sound scientific
basis we conclude that a more flexible approach would be
the best option for moving forward.

8. Conclusions

The implementation of the Biofuels Directive in the 25
member states is assessed here for the purpose of
suggesting a way forward for biofuels policy in the
European Union. Implementation so far has been weak
and for the first target year, 2005, only three countries
reached the indicative 2% target for biofuels consumption.
The weighted average of targets adopted by member states
was 1.4%, but a level of only about 1% was actually
reached. The types of implementation problems encoun-
tered in this process are partly practical in nature, e.g., due
to lead-times, lack of capacity, or technical issues. There
are also more fundamental problems due to several and
partly competing policy objectives and disagreement on the
suitability of biofuels as policy means. The latter is a
legitimate position substantiated by several studies show-
ing, for example, that first-generation biofuels production
in the EU is not a cost-efficient means to reduce greenhouse
gas emissions. Due to the lack of consensus on the priority
of policy objectives, and disagreement on the best means
for reaching the objectives, we argue that stronger
enforcement is not a constructive approach. Instead we
propose, based on our analysis and informed by the
literature on biofuels, that the European Union should
allow for more flexibility, so that low targets for biofuels
can be compensated for by other efforts. This would also
be in agreement with the principle of subsidiarity.
Simultaneously, efforts to reach greater consensus on
policy goals and means in this area should continue.
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