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1 INTRODUCTION  

1.1 Focus on Biofuels 
 
Biofuels for transport, represent an interesting conundrum in terms of clean 
technologies for a variety of reasons. As a consequence the barriers and drivers that 
affect them are interesting and complex, requiring that policy measures associated 
with biofuels be carefully considered in order to be effective and avoid unintended 
negative impacts. The profile of biofuels for transport has steadily risen due to their 
ability to replace petrol and diesel as vehicle fuels. This increased profile has been 
driven by their potential to offer greenhouse gas savings, but also with increasing 
concerns over energy security.  
 
Biofuels for transport are at once an existing, marketed and utilised technology and an 
emerging new set of technologies. Across Europe markets are at very different stages 
of development, with different types of fuels and techniques being used to create and 
distribute biofuels. In addition the market for biofuels is normally, initially at least, 
policy driven by a number of different policy drivers. This makes for a challenging 
debate as to how these technologies might best be taken forward; many different 
mechanisms have been used thus for to encourage their development and a wide 
variety of policy tools have been put in place. However, this broad spectrum of 
knowledge, understanding and policy know-how is often not considered and 
compared. This reports begins to bring together the facts and experiences relating to 
biofuels for transport within Europe. It then proposes policy tools that might be used 
by the different tiers of government to encourage the development of this sector in a 
sustainable way (see Chapter 8). 
 
The development of biofuels currently depends on two powerful sectors: agriculture, 
which produces the feedstock in many cases, and the downstream oil industry, which 
is the main buyer and distributor. In between these is a relatively new industrial sector 
acquiring the necessary feedstocks and producing the biofuel for distribution or 
blending. It is also affected by the automotive industry and the capacity of vehicles to 
run on blended fuels (eg 5% biofuel blend) or on higher blend or even dedicated 
biofuels vehicles. The demand for fuels is in turn influenced by public procurement 
policies of  local authorities (in particular in dedicate fleets in cities) and influenced 
by fiscal policies and other instruments put in place by governments. Where vehicles 
are dual fuelled or dedicated to a particular biofuel, it also requires the customer to 
have access to biofuel infrastructure  for refuelling. There are, therefore, a range of 
stakeholder interconnections that make progressing biofuels development complicated 
and hence underline the need for this research and policy analysis. The extent of 
market development within Europe at present is set out in Chapter 4 while the policy 
tools existing tools that are or could be used to develop the market for biofuels are 
outlined in Chapter 5.  
 
The variety in terms of biofuels means that there are different technology risks or 
perceptions of risks within the sector. In addition the market is quite fast moving and 
dynamic, with the range of fuels produced having different cost bases. The current 
generation of biofuels (known as first generation biofuels) mainly consists of 
bioethanol and biodiesel (from a variety of feedstocks), but there is a much wider set 
of fuels and sources potentially available. The development processes and extent of 
diversity within biofuels are set out in Chapter 2.   
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The variety within the biofuels sector means that the costs and benefits economically, 
socially and environmentally differ dramatically. For example the impacts of farming 
biofuels also leads to ranges of different impacts, depending on sources and farming 
approaches, and the area where the crops are grown, so it is not possible to arrive at 
simple conclusions as regards environmental benefits or costs of fuel production.  
Again these complications underline the fact that the area of biofuels, while already 
studied over the years, needs further analysis to offer additional insights to guide 
policymakers on the way forward. 

1.2 Selection of the Biofuels Case Study 
 
It was required as part of Work Package 1 to select two case studies for clean 
technology clusters pertaining to the agriculture sector (in addition to two other 
studies each for the industry, energy and transport sectors).  
 
Initially a long list of possible subject areas was developed, including, for example, 
organic farming, integrated crop management, irrigation farming and other food crop-
related technology clusters as well as biofuels and other non-food applications. These 
were then assessed and scored against a range of criteria including the following: 
 

·  Political rank This assessed whether each technology group would be a 
priority issue for EU policy, with specific reference to ETAP (against 
priorities of climate change, water supply and sanitation technology, industrial 
processes, soil protection); what contribution it could make to climate policy 
including the ETS; potential  contribution to water regulation, manure 
management and plant and harvest residues, and contribution to cultural 
landscape conservation. Clearly biofuels scored highly relative to other 
agricultural technologies in relation to climate change policy, and was also 
relevant to landscape and other farm-level attributes.  

·  Environmental rank This investigated the scale of possible contribution to a 
range of dimensions of environmental protection, including energy 
conservation, control / abatement of greenhouse gas emissions, control / 
abatement of air pollution, control / abatement of water pollution, abatement 
of raw material depletion, sustainable waste management, sustainable 
management of water bodies and soil protection. Again biofuels scored highly 
in relation to energy and greenhouse gas criteria, and also against raw material 
depletion and (in some application) waste management. 

·  Economic rank This addressed the potential for a European lead market, high 
market potential, cost effectiveness, costs (including opportunity 
costs)/environmental benefits, low present or hindered dissemination, high 
dissemination potential and participation of SME and (in the case of 
agriculture) specifically subsistence farmers and crofters. Biofuels presented a 
very specific market situation, with the Commission and some Member States 
already giving active policy encouragement to market development. Costs and 
benefits are far from clear and vary considerably from one application or 
technology to another, but this in itself merited further analysis. 

·  Technical rank This addressed whether the technology cluster reflected 
Leading edge technology, shaping the technological future, proved technical 
feasibility of technologies or components and strong traditional position of 
European vendors. Most of the options for the agriculture sector ranked 
relatively low against these criteria, but biofuels did offer the combination of 
some established markets and technologies with the prospect of more 
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advanced technologies that might supersede these in due time. The issue of 
market development and technology diffusion was therefore an important one. 

·  Social rank This criterion addresses creation of jobs, improvement of 
employment conditions, health protection, consumer protection, availability / 
accessibility for different societal groups (aspects of social exclusion), 
relevance for different age-groups (aspects of an ageing society) and 
contribution to rural development. Biofuels are particularly relevant of the 
technologies selected, as they are claimed to offer additional jobs in not only 
agriculture but also in processing units in rural areas. 

·  Geographical rank This reflects the importance of the technology for the 
majority of the 10 New Member States and for the majority of the present EU-
15 countries. Biofuels and associated technologies were found to be relevant 
to most MSs, and had particular relevance to some of the highly agricultural 
states of the EU-10, such as Poland, where biofuels could be an important new 
source of demand and opportunity to export to the EU-15. 

 
Additional analysis covering other attributes particularly relevant to the model criteria 
(in particular with respect to barriers and drivers) was also undertaken to help assess 
which technology clusters might be of greatest interest for the analysis. The results 
were based on desk research and expert judgement by the ITA team, supplemented in 
particular for the evaluation of biofuels by work carried out by IEEP. Desk-based 
research was supplemented by expert judgement in scoring each item.  
 
The full results are presented in the report of WP1. The analysis from WP1 suggested 
that the study team should address biofuels for transport and bio-refineries as the 
highest priorities. This study accordingly focuses on biofuels for transport – notably 
biodiesel and bioethanol (for the range of fuels and technologies see Chapter 2).  A 
separate study has been undertaken on bio-refineries in parallel to this. 

1.3 This Report’s Objective  
 
The aim of this report is to present recommendations for policy instruments to 
encourage innovation in the field of biofuels for transport use, supported by the 
background for these recommendations. This document outlines the current state of 
play in the sector – what technologies there are, what the scale of the market is, what 
policy goals there are, what policy instruments are currently in use and what the 
current barriers and drivers are in the market. The recommendations take on board 
policymakers and industry stakeholders’ views for future policy design and explore 
critical opportunities and constraints on policy design, as described below.  
 
The final recommendations are intended to be constructive and robust. Initial findings 
therefore reflected both our own research and the results of interviews and 
questionnaires. To this was added the responses to questions arising that were 
subsequently explored in a sector workshop in Brussels in January 2006 (Work 
Package 4). This in turn was followed by an international workshop on policy tools 
for innovation at which the synthesised results of the different case studies (of which 
this is one) were presented and agreed. This report is, therefore, a final draft reflecting 
the outcomes of the sector workshop, and has been amended in light of discussions at 
that workshop. 

1.4 Background to the Report 
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This report has been drafted by the Institute for European Environmental Policy 
(IEEP), in the context of the DGResearch co funded policy orientated research project 
- Policy pathways to promote the development and adoption of cleaner technologies  
(acronym of POPA-CTDA)  (see Box 1). This work has benefited from matching 
funding by the UK’s environment ministry DEFRA, to whom we are grateful. This 
report brings together work over a two year period under POPA building on 
understanding gained from the following. 
 

·  A literature search on biofuels, policy instruments and innovation 
·  Interviews with biofuels producers and policy makers 
·  A detailed questionnaire on the barriers and drivers for biofuels the responses 

to which have been analysed using descriptive and statistical techniques.  
·  Additional interviews and a literature search on policy instruments. 
·  Workshop responses. 
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Box 1 - Overview of the POPA-CTDA project 

 
The project ‘Policy pathways to promote the development and adoption of cleaner 
technologies’ (acronym of POPA-CTDA) is a two year project (January 2004 to 
December 2005) led by TNO in the Netherlands, with IEEP as a core team Member. 
Partners are from eight Member States. This project is the key DG Research project to 
help support the implementation of the Environmental Technology Action Plan 
(ETAP). It is a policy orientated research project. 
 
The overall aim of this project is to contribute to the design of comprehensive and 
integrated environmental and technology policies to promote pro-environment 
innovative behaviours in firms across EU Member States. Although the identification 
of drivers and barriers is of primary importance to the project, once they have been 
soundly identified, strong emphasis has also been placed on policy design in this 
report.  

Project main goals  
To identify and define the barriers to the development, diffusion and use of cleaner 
integrated technologies by households and businesses in the transport, energy, 
industrial and agricultural sectors. To identify the policies and mechanisms to be used 
to encourage and facilitate more efficient development, adoption and use of cleaner 
technologies; to ensure “win-win” opportunities are grasped; and to help green 
general technology. 

The steps of the project 

·  Work Package 1: Background studies on clean technologies in the energy, 
industry, transport and agricultural sectors – defining the state of play of clean 
technologies, barriers, drivers and policy instruments. This was intended to help 
define which technologies or technology clusters the analysis would look at. 

·  Work Package 2: Case studies. Eight case studies of clean technologies (two per 
sector) were explored in depth through a questionnaire and interviews – linked to 
a model of innovation behaviour.  

·  Work Package 3: Policy Instruments. This element developed policy instrument 
recommendations to address the barriers and enhance the drivers identified. 

·  Work Package 4: Stakeholder/expert seminars. The aim of this package was to 
disseminate insights on the barriers and drivers for clean technologies and explore 
which policy instrument recommendations are most likely to be effective and 
practical. 

·  Work Package 5: A report on the findings and recommendations for policy 
instruments (revising WP3 report). 

·  Work Package 6: An international workshop to disseminate the results to key 
stakeholders. 

 
The eight case studies being undertaken in Work Package 2 were: 
·  Agriculture: Biofuels (IEEP) and Biorefineries (ITA). 
·  Transport: Clean Vehicle Technologies and Urban Chain Mobility (TNO) 
·  Energy: End use of Energy in Buildings and Renewable Energy Technologies 

(UGOT) 
·  Industrial: Industrial Fuel Cells (Frauenhofer Institute) and White non-GMO 

Biotechnology (IPTS) 
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1.5 Structure of this report 
 
Chapter 2 presents an overview of the range of biofuels available, in relation to 
feedstocks, processes, and final products. Chapter 3 sets out the costs and benefits of 
biofuels, while Chapter 4 analyses the market for biofuels. Chapter 5 presents a 
discussion on the current state of policies, policy instrument use and policy processes. 
This covers both EU policy and national ones. Chapter 6 summarises the insights 
gained on barriers and drivers as identified in WP2. On the basis of the barriers and 
drivers and knowledge of existing instruments and the market, Chapter 7 explores the 
range of policy instrument options available to promote biofuels where suitable. A 
number of these will not be practical, feasible or appropriate and the analysis will 
therefore reduce the long list of options to a more practical short list – these too are 
presented in Chapter 7. Chapter 8 then presents an assessment of the shortlist in 
greater detail – noting what can be said as regards benefits, winner and losers etc. 
Chapter 9 presents the summary conclusions, recommendations and next steps. As 
noted above, this report will be an input into the WP4 sector workshops and a revised 
version will be an input into the WP5 international conference. 
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2 BIOFUELS – THE FUELS, TECHNOLOGIES AND SOURCES : AN 
OVERVIEW   

 
The term ‘biofuels’, even when restricted to those available for road transport, covers 
a wide range of possible end products. Some of these can be made through more than 
one process route, and most can be made from a range of possible feedstocks. As a 
result misunderstandings and misleading generalisations can arise in discussing 
biofuels when the data and issues relating to one fuel, process and fuel source are 
accidentally applied to another fuel or sources. It is important therefore to be clear as 
to what fuels we are addressing here, what conversion technologies are associated 
with these and what the source fuels (feedstocks) are.  
 
This section does not seek to present a full engineering analysis, but simply to present 
the key technologies clearly as a basis for the further analysis. This is important, as 
the costs, benefits of and potential for biofuels depends very much on the fuel, process 
and feedstock in question. 

2.1 The range of biofuel end products 
 
There are a range if biofuels used in transport, with varying degrees of current uptake 
and future potential. Most common at present are biodiesel, bioethanol and to a lesser 
extent bio-ETBE . Box 2 presents a summary of the key fuels. 
 
As noted above, this wide range of products can be derived from various feedstocks 
via a range of processes. Figure 1 below sets out a simplified schema of these various 
routes to biofuel production, and the descriptions that follow describe the most 
common and/or most promising pathways in greater detail. These descriptions 
distinguish between those already available commercially from those that are likely to 
become available in the coming years. These descriptions are derived from those in 
Fergusson et al (2002). 
 
It should further be stressed that this is not the full range of possible options, but 
focuses on those available as transport fuels – in practice those end products that take 
a liquid or gaseous form. For biomass in general, an alternative set of end uses is 
available in the form of space and water heating, process heat and/or heat for power 
generation. In these applications, dried biomass can be burned in boilers in solid form 
after relatively simple processing (see for Example Royal Commission on 
Environmental Pollution (2004) for a more extensive description of these pathways). 



- 9 - 

 

Box 2 Biofuel types 

Biodiesel: a methyl-ester produced from vegetable or animal oil, of diesel quality - produced 
from oily seeds such as rape seeds, sunflower seeds, etc. The full technical terms for biodiesel 
include fatty acid methyl ester (FAME) or vegetable oil methyl ester (VOME). The most 
common form of biodiesel in Europe is RME (rapeseed oil methyl ester)1. This is a 1st 
generation process. 

Bio dimethyl ether: dimethyl ether (DME) produced from biomass can be used in heavy duty 
diesel engines with some modification. However these are then dedicated to DME and a 
separate refuelling infrastructure is needed, so DME is most likely to be used in captive fleets. 
This is a 2nd generation process. 
Bioethanol: ethanol produced currently mainly from crops containing sugar or starch such as 
sugar cane, sugar beet, maize, wheat, etc.)2 Alternative methods using biomass and/or the 
biodegradable fraction of waste are also expected . This can be produced by both 1st and 2nd 
generation processes. 

Biogas: a fuel gas produced from biomass and/or from the biodegradable fraction of waste, 
that can be purified to natural gas quality and used in adapted spark-ignition engines. This is a 
1st generation process. 

Bio hydrogen: hydrogen produced from biomass, and/or from the biodegradable fraction of 
waste. This is a 2nd generation process. 

Bio methanol: methanol produced from biomass. This is likely to be a 2nd generation process. 

Bio-ETBE (ethyl-tertio-butyl-ether) : ETBE produced by chemical reactions from a 
feedstock of bioethanol. This is used primarily as an additive to petrol to improve 
performance. The percentage by volume of bio-ETBE that is calculated as biofuel is 47%. 

Bio-MTBE (methyl-tertio-butyl-ether) : a fuel produced on the basis of bio methanol, 
similar to the above. The percentage by volume of bio-MTBE that is calculated as biofuel is 
36%.  

Pure vegetable oil: oil produced from oil plants through pressing, extraction or comparable 
procedures, crude or refined but chemically unmodified. It can be used in some suitable heavy 
duty diesel engines, but otherwise is likely to cause damage; more commonly used as a 
feedstock for VOME. 

Synthetic biofuels: synthetic hydrocarbons or mixtures of synthetic hydrocarbons which have 
been produced from biomass. This is a 2nd  generation process. 
Based on http://europa.eu.int/comm/research/energy/nn/nn_pu/renews/003/article_2275_en.htm 
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Figure 1 Schema of liquid and gaseous biofuel production pathways 
 

Source: Hart et al (2003) 

2.2 Liquid Biofuel Options Available Now 

2.2.1 Biodiesel from oils 
 
Biodiesel is also known as Vegetable Oil Methyl Ester (VME) or Fatty Acid Methyl 
Ester (FAME), or, when made from rapeseed oil, Rape Methyl Ester (RME). It is 
manufactured through the esterification of vegetable oils or animal fats, with the latter 
coming from one of two principal sources: oil extracted from seeds or oil-rich nuts; or 
recovered waste vegetable oils and animal fats. The latter is highly desirable in 
environmental terms, as it produces a useful product from something that is otherwise 
a waste that is difficult to dispose of safely. However, processing requires impurities 
to be treated or removed before esterification, and the total feedstock available from 
this source is likely to remain limited.  
 
For Europe, rapeseed and sunflower are the principal potential feedstocks; elsewhere, 
soya and palm oil are options. Currently rapeseed is by far the most common 
feedstock globally. Biodiesel can be used in pure form in diesel engines with some 
minor engine modifications, or it can be blended with conventional diesel for use in 
standard engines. All stages of the biodiesel production chain are already 
commercially available, and industries are well-established in several European 
countries (see Chapter 4). 

2.2.2 Bioethanol from sugar and starch crops 
 

 Resources  Conversion technology  Fuel 

Arable/Annual crops 
Oil seed rape 

Wheat 

Maize Pressing/Esterification Bio-Diesel 
Enzymatic transesterification 

Sugarbeet 

Potatoes Ethanol 

Herbaceous perennials Hydrolysis/Fermentation 
Miscanthus Bio-Oil 

Switchgrass 

Reed canary grass 
Pyrolysis FT-diesel 

Woody perennials 
Short rotation coppice Methanol 

Pine/Spruce DME 

Residues & wastes Gasification Hydrogen 
Forestry residues 

Straw 
Digestion Bio-Methane 

Organic municipal wastes 

Waste fats and oils 
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Ethanol is currently produced either by the fermentation of crops high in sugar, or 
through a sequence of hydrolysis/fermentation steps for starch crops. Principal 
feedstocks for ethanol production in Europe are sugar beet and wheat grain. Other 
possible sources elsewhere are corn (mainly in the US), sugar cane (mainly in Brazil) 
and sweet sorghum. 
 
Ethanol has been in common use in transport for about 30 years around the world as 
both neat ethanol and as a blending agent or oxygenate in petrol. A 10% by volume 
ethanol blend in petrol contains about 97% of the energy of pure petrol, but this is 
compensated by increases in combustion efficiency leading to similar volumetric fuel 
efficiency. If ethanol blends are increased above 20% by volume, a higher 
compression ratio is needed to produce similar power to that of a same size petrol 
engine.  
 
Alternatively, ethanol can be converted to the ether ETBE (Ethyl Tertiary Butyl 
Ether) which is added as an oxygenate to petrol. ETBE is generated as a by-product of 
the refining process in some oil refineries, but the amounts generated in this way are 
limited relative to aggregate fuel demand levels. 
 
The fermentation and distillation of sugars obtained from crops such as sugar beet is 
very well established, and is nearing its efficiency limit, though recent developments 
may allow further improvements. Ethanol produced from starch is also a commercial 
process already, but recent R&D has concentrated on improving the hydrolysis 
process to produce simple sugars and reduce the significant energy requirements of 
the process.  

2.3 Options Potentially Available by 2020 
 
Again this section is based largely on a synthesis of Fergusson et al (2002). However, 
a study team at CE Delft (Kampman et al, 2005) provides a useful update on the state 
of play on emerging technologies. 

2.3.1 Bioethanol from lignocellulosic materials 
 
In the medium term, further improvements in hydrolysis offer the possibility of 
manufacturing ethanol from a wide range of lignocellulosic (ie woody) materials. 
These might include straw; wood and wood residues; energy grasses such as 
miscanthus; human and animal slurries; and the organic fraction of municipal solid 
waste. This is an important development as it offers the prospect of recycling a range 
of waste products and low-value co-products, and of using a wider range of plant 
feedstocks including high-yielding energy crops. 
 
Ethanol production from lignocellulosic biomass is still at the demonstration stage, 
however. A key challenge will be ensuring that the cost of future commercial 
production is competitive, but there is some evidence to suggest that costs could be 
significantly below those of current sugar and starch-based processes (eg Woods and 
Bauen, 2003).  

2.3.2 Gasification products 
 
As Figure 1 above illustrates, gasification provides an alternative route to conversion 
of a wide range of biomass feedstocks, via a number of possible processes, into 
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various end products. These are not all described here. However, it should be stressed 
that gasification may in the medium term offer a more robust process than those 
currently available (ie fermentation, hydrolysis and esterification), offering greater 
flexibility in the range of feedstocks and of products, and probably also better 
conversion efficiencies. 
 
The Fischer-Tropsch Process 
One appealing option is the Fischer-Tropsch (FT) process to convert gasified material 
to diesel, with additional outputs of kerosene, naphtha and some gaseous 
hydrocarbons. A particular attraction of this process is that the biokerosene produced 
could help address the intractable emissions problems of the aviation sector, while 
naphtha could be used as a chemical feedstock, and the gases as process heat or to 
generate electricity. FT-biodiesel is chemically similar to mineral diesel and can be 
used as a direct mineral diesel substitute or blend. 
 
FT process technology is already mature, having been used for some time to make 
liquid fuels from coal, particularly in South Africa, and more recently from natural 
gas. Biomass gasification technology is at the demonstration stage, as is the 
integration of biomass gasification with the FT process. In Europe, a single pilot plant 
in Germany currently produces FT-biodiesel. 
 
Dimethyl Ether 
Dimethyl ether (DME) can be used as a clean and efficient direct substitute fuel in 
diesel engines, and is favoured for this reason by some heavy-duty engine 
manufacturers. It has the advantage that all biomass gasification products can be 
converted to DME in a dedicated plant, as opposed to the FT process that results in a 
range of fractions in the output, not all of which are equally useful or commercially 
attractive.  
 
DME, however, requires dedicated fuelling infrastructure and on-board storage, plus 
engine modifications, so is likely to be confined to captive fleets of heavy vehicles, as 
opposed to synthetic diesel that can be integrated into the fossil diesel infrastructure 
and used widely. Also, the technology is as yet still at the demonstration stage, and 
seems unlikely to capture a major share of the market. 

2.3.3 HTU diesel 
 
Kampman et al (2005) note the potential of an additional process of hydrothermal 
upgrading (HTU). This uses hydrolysis and decomposition of a range of possible wet 
biomass feedstocks to create a ‘biocrude’ which in turn can be burned in boilers or 
further refined into a diesel product through catalytic hydrodeoxygenation. Very good 
results are reported in terms of CO2 reductions (possibly even negative CO2 where 
waste materials are used), but the process is as yet experimental and the quality of the 
diesel that is produced remains unproven at this stage. 

2.4 Prospects for bio-hydrogen 
 
The ‘hydrogen economy’ is often discussed as the long-term strategic alternative to 
the continued use of fossil fuels (see for example IPPR, 2001). In this context, use of 
hydrogen as a road transport fuel offers a number of potential attractions. Hydrogen 
can be produced from a variety of different sources, notably renewable energy 
resources including biomass. Eyre et al (2002) further stress that a biomass route to 
hydrogen is an attractive alternative, as there is little prospect that there will be 
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sufficient renewable electricity available to be used for electrolysis of hydrogen in the 
foreseeable future. 
 
However, these prospective benefits must be set within the context of the fundamental 
and extensive changes that would be necessary to introduce a hydrogen economy. For 
its use to become widespread, a large hydrogen storage and distribution infrastructure, 
capable of replacing the existing system based on fossil fuels, would have to be 
developed, for example. Prototype hydrogen fuel cell vehicles are already in 
operation, but large scale deployment is expected to be some decades away, and on-
board storage of hydrogen remains problematic.  
 
Thus as a road fuel in particular, hydrogen is not a mainstream option for the 
immediate future, but it is important to stress that biomass gasification offers a 
potentially very important pathway that could help to lead towards this long term 
goal. 
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3 COSTS AND BENEFIT OF BIOFUELS: A SUMMARY   
 
As for any issue, in order to identify the most effective and balanced policy 
instruments in relation to biofuels for transport it is vital to fully understand the 
potential benefits and costs.  The main arguments and key data are presented here, 
with a wider discussion on drivers and barriers presented later in this report. It should 
be noted, as discussed earlier in the report, the variety within the biofuels sector 
means that individual benefits and costs apply variably depending on feedstock, 
method of manufacture etc. Sections 3.1 and 3.2 introduce the key cost benefit issues, 
while sections 3.3 to 3.8 explore in more detail particular issues of consequence. 

3.1 Costs of Biofuels  
 
The fact that there is only a 1% penetration of use of biofuels in transport fuels at 
present underlines that there clearly barriers to their uptake. These are explored in 
depth in WP2 and a summary given in Chapter 6 of this report. It should be noted 
again that costs can be in the form of social and environmental impacts, with issues 
that act as a barrier often, as one might expect, being the flip side of the issues 
outlined as benefits. In addition there are concerns about costs of biofuels in terms of 
the monetary sense – that is, are the financial returns worth the investment, and how 
do costs compare with those of the corresponding conventional fuels? The costs 
associated with biofuels again vary with type.  
 
Biofuels have historically been relatively expensive, around €0.5/litre for biofuels, 
compared with €0.2 to €0.25 per litre pre-tax cost for oil-based fuels at US$30/barrel. 
The current high oil price reduces, but does not generally eliminate, this cost gap. 
Feedstock prices may also change over time to reflect growing global demand for 
both fuel and food and changes in trade and trade policy, but these are difficult to 
predict. 
 
Fulton (2004) argues that, of the conventional biofuels currently available, ethanol 
from Brazilian sugar cane is by far the most competitive in terms of cost, with an 
incremental cost relative to petrol of only 5-15 US cents per litre, giving CO2 savings 
at US$25-50 per tonne, which compares favourably with many other abatement 
options. Grain ethanol is considerably more expensive to produce – he estimates it at 
between $200 and $500 per tonne of CO2 abatement, reflecting both the higher unit 
costs and a significantly lower net CO2 reduction per unit. Cost estimates from the 
Concawe/JRC/Eucar study are of the same order of magnitude. 
 
In the near term, he estimates that lignocellulosic ethanol could produce CO2 
reductions at $200 per tonne, becoming cheaper than ethanol from most conventional 
crops, and even eventually becoming competitive with petrol ‘if world oil prices 
remain in the US$30/barrel range’ – which seems a cautiously low figure at the time 
of writing. In the medium term he argues that, owing in part to much lower feedstock 
costs, production either of ethanol from hydrolysis or synthetic fuels via the Fisher-
Tropsch process should fall below $100 per tonne of CO2 abatement post-2010. 
 
However, a wide range of costs is quoted in the literature, and these vary substantially 
according to the economics and yield of the feedstock chosen, costs and efficiency 
ratings of the various stages in the transformation process, and the prices available for 
co-products (the latter is also a complicating factor, as these might be subject to 
substantial changes when processes come into widespread use, and what is currently a 
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valuable co-product might become an oversupplied waste stream). The table below 
presents the cost ranges reported in three recent studies that are deemed to be 
relatively authoritative and to reflect these ranges – Ecofys (2003), the updated 
Concawe/EUCARS/JRC study (2005/6), Sheffield Hallam (2003) and the results of 
the VIEWLS project (2006). 
 
The Concawe/Eucar/JRC (2003) study illustrated a wide range in costs per tonne of 
CO2 abated relative to conventional fuel costs. This study has now been fully updated 
(Concawe 2005/6) and estimates improved in some areas. All the current biofuel 
options show positive costs relative to oil at the lower cost range assumed for oil (€25 
per barrel) – less than half of that which prevails at the time of writing. However the 
figures are much more favourable with oil at €50 per barrel, with some second 
generation options now appearing positively cost-effective against conventional fuels, 
and hence saving CO2 at zero or negative cost.  
 

Table 3.1 Range of Estimated Production Costs of Biofuels 

Ecofys Concawe/Eucar/JR
C 

Sheffield Hallam VIEWLS  
Fuel 

Cost in €/litre Cost in €/GJ Cost in GB£/litre Cost in €/GJ 
Ethanol 0.59-0.63 

[25.7-27.4] 
13.8-20.0 0.16-0.37 

[10.2-23.7] 
29-67 

(best estimate 40) 
ETBE 0.45-0.48 

n/a 
  28-72 

(best estimate 45) 
Biodiesel 0.49-0.95 

[15.8-30.6] 
(best estimate  

0.73 [23.5]) 

16.4-18.5 0.44-0.47 
[20.9-22.3] 

9-26 
(best estimate 17) 

Notes:  Figures in square brackets translate estimates into €/GJ  
Low end Hallam ethanol figure is for Brazil – not considered by Ecofys 

   Concawe/Eucar/JRC costs are 2005 data 
 
For ethanol, the VIEWLS figures (and to a lesser extent Ecofys)  appear high in the 
table above, while CONCAWE and Sheffield Hallam give quite good agreement. For 
biodiesel Ecofys and VIEWLS present a wider range, but all estimates centre on 
values around 15-20€/GJ. Note that, as biofuel products are already traded globally 
and are likely to be more so, no studies suggest a strong supply constraint or 
conversely that substantial additional economies of scale are available. As a result, 
price is not expected to rise significantly with respect to demand, so the cost curve is a 
flat line for each fuel. Prices would be expected to rise partly in line with oil price, 
partly as this pushes up production and transport costs, but also because biofuel prices 
have shown some tendency to track the price of oil. However the cost of carbon 
savings reduces as oil price rises. 
 
Thus there remain cost barriers to biofuels, and these are large in some cases once 
various subsidies as well as direct costs are taken into account – but some options are 
significantly closer to economic viability if high oil prices persist and new processes 
come on stream. 

3.2 Overview of Potential Benefits 
 
Biofuels can lead to benefits in the following areas: 

·  Agriculture: Biofuels can help to develop new markets for agricultural produce 
that might otherwise be surplus to immediate requirements for food purposes, and 
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which can therefore help to maintain higher prices for these commodities.  
However, this will depend upon the balance between domestic production and 
imports from outside the EU.  Also, there could be the long-term be contention 
between a range of land use demands if domestic biofuel production were to 
increase significantly. 

·  Forestry: At least potentially, the biofuel industry could offer new markets also 
for wood, including waste from other processes, brash and thinnings from 
managed forests, etc. Using such materials for biofuel production might also 
improve the economic case for improved management of some poorly managed or 
unmanaged woodlands. 

·  Energy Security: Biofuels can displace petroleum-based fuels that are currently 
dominant in the transport sector and, in many countries, can provide a domestic 
rather than imported source of transport fuel.  

·  Environment:  Biofuels are generally more climate-friendly than petroleum fuels, 
with lower emissions of CO2 and sometimes other greenhouse gases. They can 
therefore contribute to CO2 reduction targets; 

·  Fuel quality: Refiners and car manufacturers have become very interested in the 
benefits of ethanol or ETBE in order to boost fuel octane, especially where other 
potential octane enhancers, such as MTBE (methyl-tertio-butyl-ether) are 
discouraged or prohibited; 

·  More sustainability in transportation:  biofuels are derived from renewable 
energy, which is likely to be more sustainable in the long term than continued 
reliance on fossil fuel sources. 

·  Health: There are some emissions reductions possibilities associated with use of 
biofuels as fuel or fuel additive, and these can contribute to health benefits. 

 
The extent of the benefits is not always clear cut, however, and some are very 
dependent on the source of the biofuels and the technologies used. They are also in 
some cases difficult to maximise, monitor/prove and achieving one element can in 
turn prevent or limit achievements in relation to another. This multiplicity of potential 
benefits is potentially very important in policy analysis, as the benefits claimed are 
not always assured or undisputed, and do not always correspond to the true 
motivations of policies to promote particular options.  
 
It should be noted that the potential benefits for agriculture, energy security and in 
terms of CO2 savings are generally those cited as justification for the development of 
biofuels.  These and other benefits are explored in greater detail in the sections that 
follow. 

3.3 Energy Security 
 
Energy security has long been a preoccupation of many European States that are 
lacking in indigenous fossil fuel supplies. Even the UK, once described as ‘an island 
of coal in a sea of oil and gas’ has now reached the peak of likely oil and gas 
production from the North Sea, and is becoming a net importer of these fuels.  
 
The Commission’s recent Green Paper on Energy Efficiency (COM(2002)321) 
highlights the issue of import-dependency, which is especially acute for oil. In turn, 
the transport sector is around 99 per cent oil-dependent for its fuel, and is by far and 
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away the main sectoral demand source for oil. The Paper anticipates that 90% of the 
EU’s oil needs would be supplied by imports by 2030 on current trends. 
 
An earlier Communication (COM(2002)) further highlighted concerns over supplies 
from potentially unstable regimes, or at least countries in areas such as the Middle 
East which is characterised by political instability. 
 
Reflecting these growing difficulties, security of supply is a central pillar of 
Community energy policy, and promotion of biofuels is seen as an important 
dimension of this. See for example COM(2000)769. 
 
It is of course misleading to suppose that all biofuels will be produced from domestic 
feedstocks. In a free market, biofuel feedstocks can be traded like any other 
commodity, and it is likely that some at least will be imported, either as raw 
feedstocks or as processed fuels. As an example of this, Sweden already imports its 
ethanol from Brazil, and palm oil from south east Asia may well prove more 
competitively priced than locally-grow feedstocks for biodiesel. In this context, 
attempts to protect European growers from imports and to subsidise domestic biofuel 
production are likely to come under that same sort of scrutiny and pressures from the 
WTO as other types of agricultural production in Europe. Thus biofuels will not 
automatically provide energy security in the sense of being ‘home grown’. 
 
Even if imported, though, ethanol and biodiesel will likely come from regions other 
than those producing petroleum (e.g. Latin America rather than the Middle East), 
creating a much broader global diversification of supply sources of energy for 
transport. This too contributes to energy security. Given the very high level of 
dependence of current transport systems on oil-based fuels (around 99%), and the 
emergence of biofuels as the main alternative currently available, this is a growing 
consideration and an important attraction of the biofuel industry.  

3.4 Environment  - CO2 
 
CO2 emissions from transport continue to rise and biofuels are often cited one part of 
the solution to combating the climate impact of road transport. In principle, burning 
biofuels releases no more CO2 into the air than the biomass in question absorbed 
when it was growing. Biofuels are not 100% CO2 neutral in practice, however, as 
some greenhouse gases are typically emitted during the growing of crops, the 
production of biofuels, their transportation to the point of sale, etc.  
 
With conventional road fuels and engine technologies, emissions have historically 
been measured at the exhaust tailpipe of the vehicle. For carbon dioxide, this 
measurement reflects the amount of fuel used (and hence carbon emitted) in moving a 
vehicle a given distance and is adequate for most purposes even though there are 
additional emissions, which result from the production of the fuel at the refinery, for 
example.  
 
For liquid biofuels, however, such an approach would be completely misleading, 
because they too emit carbon dioxide from the vehicle exhaust in significant 
quantities, but they offer benefits because this carbon was absorbed from the 
atmosphere as the source plants grew, rather than being released from underground 
storage - as is the case with fossil fuels. Hence, in order to assess true carbon 
emissions the requirement is to assess the emissions incurred from all stages of the 
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life cycle of the fuel – moving from a ‘tank-to-wheels’ to a ‘well-to-wheels’ (WTW) 
analysis.  
 
For a petroleum-based fuel this mainly involves adding in the emissions from 
refineries and transportation of the fuel to the filling station, but for a biofuel it may 
be much more complex, as described in Box 3 below. Note that where there is a 
change in vehicle technology as well as fuel involved (eg in switching to hydrogen 
fuel cell technology), then a full WTW analysis is necessary to give comparable 
results. Liquid biofuels, however, are currently used in normal petrol or diesel engines 
and primarily as a blend with conventional fuel, and in this case the calculation can be 
simplified by ignoring the engine part of the equation. The result is then a ‘well-to-
tank’ (WTT) calculation, which can be used to compare the emissions per unit of 
useful energy of any two fuels, which can be used interchangeably.  
 

Box 3: Factors to be reflected in ‘well to tank’ assessment of biofuels 

Fergusson et al (2004) summarised some of the key factors that may affect the full 
‘well to tank’ greenhouse gas implications of biofuels. These are outlined briefly 
below. In most cases, these factors serve to reduce the greenhouse gas benefits of 
biofuels from their theoretical maximum. 
 
·  Changes in the storage of carbon in soil can result in net increases or decreases in 

greenhouse gas emissions for the cultivation of crops for transport biofuels. This is 
true for all crops in principle, but there are particular concerns where demand for 
biofuels might result in major changes of land use – eg from grazing land to arable 
or coppice. However, due to the many uncertainties over the evaluation of net 
carbon balances for particular crops, and the great variations likely between 
different types of feedstocks, associated greenhouse gas emission are often not 
included in WTT or WTW assessments.  

·  In contrast, other greenhouse gas emissions, particularly carbon dioxide emissions 
from the manufacture of nitrogen fertiliser, may be significant and are commonly 
taken into account where relevant. 

·  Process heat is also an important element in the manufacture of certain biofuels, 
notably bioethanol. In cases such as this, it makes a great deal of difference to the 
total greenhouse gas balance whether heat is from fossil sources, or whether a 
renewable source (eg straw or wastes from the crop itself) can be used. 

·  Additionally, the carbon in fossil fuels used as feedstocks in chemical processes 
may be released as carbon dioxide emissions as a result of chemical reactions. 
This is an important consideration for the production of nitrogen fertiliser from 
natural gas, where carbon dioxide is a by-product of nitrogen fertiliser production. 
This is emitted in sufficient quantities to be recovered for subsequent sale as an 
industrial gas, but most of it is likely eventually to return to the atmosphere.  

·  Similarly, nitrous oxide emissions from the application of nitrogen fertiliser to 
cultivated land are an important source of total greenhouse gas emissions, and 
need to be reflected in calculations. 

 
 
Perhaps the most comprehensive study of the full WTW implications of a range of 
biofuels in terms of CO2 avoided was the joint study by Concawe, Eucar and the 
Commission’s JRC (Concawe/Eucar/JRC, 2003 and 2005/6). Its findings are 
summarised in the Figure 2 below. The graph illustrates the wide variation in costs 
and benefits found for a range of biofuel processes, including those discussed above. 
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Note that these represent mid-point estimates; in most cases a range of variation 
would be expected on both axes. 
 
This illustrates that ethanol from first generation processes using wheat or sugar beet 
typically offer CO2 benefits in the range of 20% to 40% reductions, with significant 
variations according to the fuel source used for process heat. Methyl esters tend to 
perform better (in the 40% to 60% range). In contrast, second generation processes 
producing ethanol or synthetic biodiesel are far better in CO2 performance, probably 
achieving 80 or 90% CO2 reductions, and at costs competitive with the cheaper end of 
the first generation fuels.  Note, however, the current ethanol production from sugar 
cane in Brazil can already achieved similar levels of CO2 reductions. 
 
Note that the poor performance of ethanol in the original Concawe et al report (2003) 
was not fully in line with findings of UK studies (eg Elsayed et al, 2003). One factor 
in this was that the Concawe/Eucar/JRC had assumed that wheat straw would always 
be ploughed back in after harvesting – as has to be done in some parts of Europe to 
preserve the soil condition. In this case it is not available for other purposes including 
provision of process heat. In some other countries (including the UK) however this is 
not the case. Therefore further analysis was undertaken in the UK (LowCVP, 2004) 
that clarified that better reductions were available according to a range of assumptions 
used and with credits allocated for co products – although the most CO2 efficient 
processes were also the most expensive. This has subsequently been confirmed by the 
more recent Concawe/Eucar/JRC report (2005/6), which is much more closely in line 
with the UK findings. 
 
In summary, it has been assessed that most biofuels lead to a reduction in CO2 
emissions, but this can vary between 20% and 90% of the CO2 relative to the 
equivalent conventional fuel. In general, ‘second generation’ biofuels are expected to 
perform significantly better in CO2 terms than those available now, although Brazilian 
ethanol already stands out as a good performer. This is a major factor that needs to be 
reflected in policies, in order to move towards the more CO2 efficient feedstocks, 
processes and products. 
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Figure 2 Graph from the Concawe/Eucar/JRC Study Highlighting the Differences 
between CO2 Savings versus Cost from Different Biofuels 
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[needs updating to 2005/6 – graph awaited] 

3.5 Environment – Agriculture and Biodiversity 
 
While many and competing claims are made as to the local benefits or disbenefits of 
growing plants for biofuel use, this is an area that where relatively little research has 
been undertaken, and where the outcomes would in any case vary greatly according to 
what crops were grown where, and how.  
 
IEEP (2004) produced an assessment for the UK of some of the possible local 
environmental impacts of a significant increase in biofuel production for the UK. On 
the impacts of conventional agricultural crops, conclusions included the following: 
 

·  A modest expansion in existing crops, particularly rape and wheat, would not 
raise substantive new environmental issues. 

·  If GM varieties were to be planted, however, this would generate large scale 
opposition to biofuels more generally as well as the specific crops. 

·  Industrial crops may add to the pressures already bearing on the limited 
farmland area, squeezing the scope for less intensive systems, including 
organic, and potentially affecting land availability for alternative uses such as 
nature conservation. 

Cost of CO2 Avoided 

Avoided 
CO2 (%) 



- 21 - 

·  The principal agricultural crops in question (wheat, sugar and rape in the short 
term), all have certain environmental costs. There are environmental benefits 
from break crops in cereal rotations; a larger area of wheat would be 
disadvantageous environmentally, given the relatively high level of inputs 
used for the crop and its lack of habitat value. 

·  A larger area of industrial crops on set-aside land would be a step backwards 
in terms of biodiversity. 

·  An enlarged area of oilseed rape would have a variety of impacts, depending 
on the crops it displaced. Winter sown oilseed rape in place of spring sown 
rape crops would be undesirable for biodiversity but still preferable to winter 
wheat. It was not expected that rape would take over any significant area of 
grassland. 

·  The ploughing of permanent grassland for arable cropping would be damaging 
for biodiversity and landscape interests in many but not all locations. 
Ploughing of historic sites would always need to be avoided. 

 
For more novel crops, particularly willow coppice, a number of different conclusions 
were drawn: 
 

·  There are potential benefits from appropriately managed and sited new 
planting, although extra incentives might be needed to make the most of the 
environmental opportunities.  

·  Protection of sensitive habitats and landscapes would be essential and the need 
for a rigorous EIA and strategic environmental assessment for new crops on a 
significant scale or on semi-natural habitats must be emphasised.  

·  At present it is difficult to envisage serious environmental impacts from SRC, 
miscanthus and other novel crops given that the current area is so small. If it 
were to be expanded greatly, however, the cumulative effects of increasing 
numbers of plantations could be more significant.  

·  Coppice could have biodiversity benefits if well managed. Landscape effects 
would be positive in some locations but negative in others, depending on the 
precise siting.  

·  One of the principal concerns about certain new crops, particularly SRC, is 
their heavy water demand and potential impact on aquatic systems. This topic 
needs further investigation. 

·  Much less is known about the potential impact of miscanthus, for example. 
There is some anecdotal evidence and concern about the impact of a non-
native species, but more research is required. 

 
Owing to the specificities of local conditions, it seems likely that some of these 
conclusions would hold good across the EU, but others might not. Also, while a 
moderate increase in land use for biofuels would be likely to have neutral or even 
positive environmental effects, these might well not hold good for very large scale 
growing. This would result particularly if development amounted to a large-scale 
monoculture, or displaced less intensive farming methods or impinged on natural 
areas or areas of high natural value. 

3.6 Fuel Quality 
 
As noted above, bioethanol can be quite straightforwardly converted into ethyl 
tertiary-butyl ether (ETBE), and this can be added into ordinary petrol as an 
oxygenate and octane enhancer, typically in blends up to 15%. This reduces the 
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carbon benefit of the fuel, but it improves the combustion efficiency of the engine and 
can hence lead to a significant reduction in other pollutants. It is also easier to blend 
with petrol than pure ethanol (ie it can be blended at refinery level, which ethanol 
often cannot), and hence eliminates some of the problems caused by blending ethanol 
into petrol (increased volatility, absorption of water, etc). The latter has been a serious 
barrier to the acceptance of ethanol as a blending fuel by refiners in many countries; 
although the importance of the technical barriers is sometimes disputed, the resulting 
lack of market acceptance is clear, and has been experienced in the US as well as 
Europe. 
 
ETBE is particularly useful as the other commonly used oxygenate (methyl tertiary-
butyl ether or MTBE) has been found to cause serious and persistent problems when 
fuel from leaking tanks penetrates down into groundwater. For this reason MTBE is 
now restricted or banned from use in a number of countries, including Denmark. 

3.7 More Sustainability in Transportation 
 
Following on from the arguments above relating to fuel security, it can readily be seen 
that, in being so heavily dependent upon oil, the transport sector is currently supplied 
by a clearly non-renewable resource. Thus any move towards biofuels would at least 
begin the process of switching to renewable resources, which should make the 
transport sector more sustainable for the long term in resource terms. 
 
However, looking at the national or European dimensions, current developments are a 
very long way from delivering full sustainability. Fulton (2004) presents figures 
suggesting that large areas of EU or US cropland would be required to meet even a 
10% biofuel share in fuel supply – in the case of biodiesel, rising to around 30% of all 
available cropland. Eyre et al (2002) reached similar conclusions for the UK.  
 
The prospects of domestic self-sufficiency using lignocellulosic feedstocks is in 
principle better, because the crops grown are more productive in terms of usable 
product per hectare per year, and also a more diverse range of crops can be used, 
including many (eg willow coppice) that could be grown on land not suitable for 
arable production. Nonetheless, Eyre et al concluded that only with very optimistic 
assumptions about future productivity and high vehicle efficiency would it ever be 
possible for the UK to be self-sufficient in transport fuels – and others have doubted 
that even this is the case (see for example, LowCVP). A recent report for the 
Netherlands (Kampman et al (2005)) confirms – perhaps not surprisingly – that the 
Netherlands would never be able to produce more than a small fraction of the biomass 
needed for a large scale industry, even with maximum use of waste materials, 
although the situation is likely to be more favourable in countries with a higher land 
area per capita – most obviously some of the new Member States such as Poland. 

3.8 Environment and Health 
 
As regards other environmental impacts and notably those related to health impacts, 
when it presented the proposal, the European Commission considered that in theory, 
the future use of biofuels would only result in a small reduction, if any, in harmful 
emissions to the air other than CO2 (ie CO, NOx, VOC and particles). Amongst other 
things, this is due to the fact that the environmental regulation of these emissions has 
been and continues to be tightened.  
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This is only reflected in the performance of new vehicles, so it takes some years to 
permeate the vehicle fleet. Also future progress depends of course on whether and to 
what extent the tightening does continue to take place. 
 
Emissions reduction benefits of other pollutants are also claimed for ethanol itself 
when used as a blending agent, but in this case the evidence is less clear than for CO2. 
Testing of the use of a 10% ethanol blend in petrol cars for the UK government, for 
example, did find an improvement in particulate and carbon monoxide emissions, but 
no change in NOx emissions and in some cases a sharp increase in aldehydes. The 
latter can be a concern. The Swedish ethanol buses do meet Euro IV emission levels, 
but do not claim any major reductions in regulated pollutants below this level. 
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4 THE MARKET FOR BIOFUELS   

4.1 An Introduction to the EU Biofuels Market  

The two major biofuels that are used for transport in Europe today are 
biodiesel, made from oilseeds, and bioethanol, made from sugarbeet or 
wheat – or increasingly from sugar cane grown in Brazil. Biodiesel, is the 
most common of the two, and is normally blended with diesel, meanwhile 
bioethanol, in its pure form or after transformation into ETBE, is blended 
with petrol (see Box 2 for more details). Other biofuels, derived from 
wastes and residues, account for only a small share of European biofuels 
consumption for transport. Since biodiesel and bioethanol can be blended 
with existing fuels, and consequently be used with traditional vehicle 
technology and existing distribution infrastructure (Hellenic Republic, 
2004i; EBB, 2005ii), the increased use of these fuels is to a large extent 
determined by willingness to make use of them and their availability. It 
should be noted that for second generation fuels, there are at present 
technological barriers. 

High level blends – or even 100% biofuels – are also possible. They do, 
however, require some modifications to vehicles and have therefore only 
been used in dedicated fleets thus far. Flex-fuel vehicles that will allow a 
wider range of blending ratios are now becoming available, but are still 
relatively few in number. High-biofuel blends are therefore still a 
relatively minor part of the total demand for biofuels in Europe. 

4.2 Consumption of Biofuels in the EU 

4.2.1 Driving the Market 
Several Member States, such as Austria and France, have been supporting 
the development of biofuels since the 1970s – mainly driven by the 
opportunities for agricultural diversification and alternative sources of 
energy iii .  The development of the European market for biofuels has, 
however, been hugely influenced by the positive signals sent from by the 
European institutions as a consequence of the adoption of Directive 
2003/30 on biofuels and renewable fuels for transport. The Directive (see 
Section 5.3.1 for full details) sets targets for the utilisation of biofuels 
within the EU as a percentage of total transport fuels - 2% and 5.75% 
objectives by the end of 2005 and 2010 respectively. The Directive has 
prompted a policy response in Member States, and it is these policy 
measures that in practice terms are driving the biofuels market of Europe 
(at different rates depending on the Member State) eg in the form of tax 
exemptions, renewable fuel obligations and public procurement schemes. 
Chapter 5 outlines full details of the pressures that have resulted in 
biofuels policy development, and the types of measures employed by 
Member States. 
 
As outlined in above in 4.1, the market at present for biofuels is limited by 
willingness to use them and their availability. The policy measures above 
are designed to alter peoples level of willingness by: enforcing them to 
utilise biofuels, in the form of an obligation; altering the economics to 
make biofuels a more favourable option, by way of tax exemptions and 

 

Box 4 The Market in Germany 

 
Biodiesel was introduced on 
the German market in the early 
1990s, and since 1998 the 
biodiesel market has seen a 
considerable growth thanks to 
the EU legislation to promote 
biofuels, investments in new 
biodiesel production facilities 
and a better cooperation with 
the vehicle industry (VDB1). 
Most market participants are 
SMEs and the cultivation of 
rape oil plants is generally 
rather small scaled (Voegelin1).  
In Germany, 45 per cent of all 
biodiesel is distributed to 
companies in the transport 
sector, 40 per cent goes to 
mineral oil companies which 
mix it with conventional diesel, 
and the rest is distributed to 
private users and to the 
agricultural sector (VDB1). 
There are about  The indicative 
target of 2 per cent by 2005 
could be reached just with the 
proportion of biodiesel, 
however bioethanol 
production, which began only 
in 2003, is of increasing 
relevance as a way to reach the 
EU-goal of 5.75 per cent by 
2010 (VDB ethanol1). 
 
Biodiesel consumption: 1 050 
000 tonnes/1.69 per cent of 
energy consumption/1.76 per 
cent of consumption by 
volume, in 2004 
Production capacity of 
biodiesel: 1.2 Million tonnes 
(2004) 
Bioethanol consumption: 65 
000 tonnes /0.07 % of energy 
consumption/0.12 % of 
consumption by volume, in 
2004 
ETBE consumption: estimated 
at about 240 000 tonnes per 
annum 
Pure rape oil consumption: 
estimated at about 5 000 tonnes 
per annum 
Biofuel consumption: 1.9 per 
cent by volume of total fuel 
consumption/1.8 per cent in 
terms of energy content, in 
2004 
Indicative target December 
2005: 2 per cent 
 
Source: German Government: 
Second National Report On 
The Implementation Of 
Directive 2003/30/Ec Of 8 May 
2003, 2005. 



- 25 - 

subsidies for eg certain crop production; or demonstrating their successful 
use ie leading by example via public procurement. There are other drivers 
which influence willingness touched on earlier in the report. The ratio of 
costs to benefits relative to each other and other technologies is 
fundamental. Biofuels are, for example, currently touted as an 
environmental technology due to their greenhouse gas saving potential, 
although willingness to exploit this is hampered by uncertainties and 
variability in terms of the exact levels of saving. The cost of biofuel 
production is at present higher than that of eg fossil fuel oil production, 
however, as the value of oil continues to rise due to limited and concerns 
over the security of supply this balance is expected to shift making 
biofuels more economically viable. 
 
In terms of availability, as Directive 2003/30’s targets are based on the EU 
utilisation of fuels not EU production, this is influenced by the levels of 
biofuel production across the globe. Brazil for example is a major 
producer of bioethanol from sugar cane. More controversially palm oil 
derived biodiesel is cheap to produce and some counties have invested or 
are considering production as a consequence of the anticipated growth in 
the EU market. Biofuel production within the EU has also been 
stimulated, this discussed in sections 4.4 and 4.5, although level of actual 
and potential production varies dramatically between Member States.     

4.2.2 The EU Market  
Assessing the level of market penetration of biofuels across the EU, ie 
actual usage levels, is currently hampered by incomplete datasets 
(according the EEA). An assessment made, based on available data for the 
EU 25 in 2002 estimated that biofuels accounted for only 0.34 percent of 
all petrol and diesel sold for transport purposes iv - it should be noted that 
the percentage level varies considerably between Member States from 0 to 
0.8 percent in Germany. The share is estimated to have more than doubled 
over the past eight yearsiv but this is still a long way off the target levels 
for the end of 2005. It is anticipated that more reliable data for current 
levels of consumption will be available shortly. Figure 3 below 
demonstrates the change in the percentage of biofuels utilised in the EU 
between 1994 and 2002. 
 
In terms of future biofuel consumption the level at which national biofuel 
targets have been set by Member States, in response to Directive 2003/30, 
give some indication of  political ambition. Several Member States have 
set 2 per cent or higher as their reference target for December 2005; 
however, a majority of Member States assess that they are not likely to 
reach this target. A large number of Member States have suggested 
significantly lower targets for 2005, which have been rejected by the 
European Commission. This relates seven Member States: Denmark (0.0 
% target), Ireland (0.06 %), Finland (0.1 %), the UK (0.3 %), Hungary 
(0.4-0.6 %), Poland (0.5 %) and Greece (0.7 %). The reasons behind these 
lower targets vary and include obstacles such as limited production 
resources and limited public acceptance. For instance, the UK has no 
commercial production of biofuels (European Commissionv), and Finland 
uses biofuels (particularly solid fuels) in other sectors than transport, but 
has a limited production of liquid biofuels as they are less cost effective 
than the alternatives. In Hungary and Estonia, biofuels are not used in 

 
Box 5 The Market in Sweden 

 
In Sweden, biofuels are a fully 
competitive alternative to fossil 
fuels and the number two after 
oil in total energy 
consumption. This may be 
explained by the introduction 
of a relatively high carbon tax 
on fossil fuels already in 1991 
(Eriksson, 20051) in 
combination with tax 
exemptions on bioethanol, and 
the further introduction of a 
number of different measures. 
The most common transport 
biofuels are bioethanol, rape 
methyl ester (RME) and biogas 
In particular, the use of ethanol 
has increased significantly over 
the past few years and most of 
the ethanol (approx. 90 per 
cent) is used for blending in 
petrol. At the end of 2003, 
about half of all 95-octane 
petrol contained 5% ethanol 
(Energiindikatorer 20051). The 
use of pure or almost pure 
ethanol is also increasing as the 
number of vehicles run on 
renewable fuels continues to 
grow; from 2003-2004 the 
number of Flexible Fuel 
Vehicles increased by 67 per 
cent or more than 5,000 car 
(Swedish Government, 
2005a1). The number of filling 
stations for environmental fuels 
is also expected to increase and 
the Swedish Government has 
proposed a new law that would 
require larger fuel retail outlets 
to sell at least one type of 
renewable motor fuel by 2009 
(Swedish Government, 20051).  
 
Bioethanol consumption:1.64 
energy volume, TWh (2004) 
RME consumption:0.09 energy 
volume, TWh (2004) 
Biogas consumption: 1.19 
energy volume, TWh (2004) 
Biofuel consumption: 2.3 per 
cent of total motor fuel 
consumption in terms of energy 
content (2004). 
Indicative target December 
2005: 3 per cent 
 
Source: Swedish Government: 
Report pursuant to Directive 
2003/30/EC of the European 
Parliament and of the Council 
of 8 May 2003, 2005. 
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transport at all (Hungary, 2004vi; Estonia, 2004vii). Estonian car importers 
do not believe that the market is ready for biofuels and fear that mixed 
fuels may also impose problems with the manufacturer guarantee cars 
(Estonia, 2004viii ).  

Figure 3 – Graph show biofuel utilisation in Member States and the EU 
for 1994 and 2002. 

 
 

Source: 
http://themes.eea.eu.int/IMS/ISpecs/ISpecification20041007132328/IAssessment1116510714126/view_content 

 
In terms of future biofuel consumption the level at which national biofuel 
targets have been set by Member States, in response to Directive 2003/30, 
give some indication of  political ambition. Several Member States have 
set 2 per cent or higher as their reference target for December 2005; 
however, a majority of Member States assess that they are not likely to 
reach this target. A large number of Member States have suggested 
significantly lower targets for 2005, which have been rejected by the 
European Commission. This relates seven Member States: Denmark (0.0 
% target), Ireland (0.06 %), Finland (0.1 %), the UK (0.3 %), Hungary 
(0.4-0.6 %), Poland (0.5 %) and Greece (0.7 %). The reasons behind these 
lower targets vary and include obstacles such as limited production 
resources and limited public acceptance. For instance, the UK has no 
commercial production of biofuels (European Commissionix), and Finland 
uses biofuels (particularly solid fuels) in other sectors than transport, but 
has a limited production of liquid biofuels as they are less cost effective 
than the alternatives. In Hungary and Estonia, biofuels are not used in 
transport at all (Hungary, 2004x; Estonia, 2004xi). Estonian car importers 
do not believe that the market is ready for biofuels and fear that mixed 
fuels may also impose problems with the manufacturer guarantee cars 
(Estonia, 2004xii).  

4.3 EU Production 

In Europe, the first initiatives to develop biofuels were launched in the late 
1970s; however, large-scale production did not take off until the early 
1990s. Over the last five years, the European production of biofuels has 
been rapidly increasing and so has the number of production units. Indeed 
it has been estimated that there is now a production overcapacity of 

 
Box 6 The Market in Spain 

 
Spain is the European leader of 
ethanol production, most of 
which is exported to other 
European countries (APPA1). 
Meanwhile, it is an importer of 
biodiesel. Consequently, the 
share of biofuels of total 
domestic fuel consumption is 
not expected to exceed 1 per 
cent in 2005 and it is only 
estimated to reach above 1.7 
per cent in 2010 (Spanish 
Government, 20051). However, 
according to a new national 
plan, biofuels are expected to 
achieve a 6% share of the 
transport fuels market by 2010. 
This would for instance be 
supported by the current 
potential production capacity 
for both biodiesel and 
bioethanol, corresponding to 
approximately a quarter of the 
production capacity needed to 
fulfil the 5.75 per cent 2010 
objective. Consequently, Spain 
is seen as a market with good 
potential for investments in 
renewable energy technologies 
(Abengoa Bioenergy).  
 
Biodiesel consumption: 66 000 
tonnes = 0.32% of diesel 
consumption in terms of energy 
content 
Biodiesel production: 5,819 
tonnes in 2003, estimated at 
322.000 Tm/year in the end of 
2005 
Production capacity of 
biodiesel: estimated at 322.000 
Tm/year in the end of 2005 
Bioethanol 
consumption:152 000 tonnes 
(2003) = 3.09% of petrol 
consumption in terms of energy 
content 
Bioethanol production: 
estimated at 257.000 Tm/year 
or 164.000tep in the end of 
2005 
Production capacity of 
bioethanol: estimated at 
415.000/year in the end of 
2005 
Share of biofuels in transport: 
approx. 0.8 per cent of volume 
(2003) 
Indicative target 2005: 2 per 
cent 
 
Source: Spanish Government: 
Report From The Sub 
directorate-General For 
Hydrocarbons 
Concerning Article 4(1) Of 
Directive 2003/30/Ec Of 8 May 
2003 On The Promotion Of 
The Use Of Biofuels, 2004. 
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biofuels of almost 300,000 tonnes in the EU (EU 2004 production 
capacity: 2,246,000 tonnes; actual production in 2004: 1,933,400 tonnes) 
(EBB, 2005bxiii ). In addition numerous new production units are expected 
over the next three years to meet the requirements of the Biofuels 
Directive.  

At present, biodiesel represents the largest share of liquid biofuel 
production in the EU. In 2004, eleven of the 25 Member States produced 
biodiesel, which accounted for around 80% of the total production of 
approximately 2,5 million tonnes biofuels in 2004 - an increases of 35 per 
cent as compared to the previous year (EurObserv’ER, 2005xiv) (see 
Figure 3). While this represents a high growth rate, biofuel production is, 
however, still far from being large enough to fully support the 2010 target 
set in Directive 2003/30 (see Section 5.3.1). As Figures 4 and 5 illustrate 
the preference for biodiesel or bioethanol production varies among the EU 
Member States. For instance, in Spain and Sweden bioethanol production 
is greater than the biodiesel sector.   

Figure 4:  Biodiesel Production in the European Union in 2004 

Country Biodiesel (tonnes*) 
Germany 1,035,000 
France 348,000 
Italy 320,000 

Austria 57,000 
Spain 13,000 

Denmark** 70,000 
United Kingdom 9,000 

Sweden 14,000 
Czech Republic** 60,000 

Slovakia 15,000 
Lithuania 5,000 

Total 1,933,400 
2004 production increased by 35% compared to 2003 
*subject to a +/- 5% margin of error. 
**subject to a +/- 10% margin of error. 
Source: http://www.ebb-eu.org/stats.php 

 

Figure 5: Ethanol and ETBE production in the European Union in 2004  

COUNTRY Ethanol (tonnes) ETBE (tonnes) 
Spain 194,000 413,200 
France 102,000 170,600 
Sweden 52,000 0 
Poland 35,840 (67,000 in 2003) 

Germany 20,000 42,500 
Bioethanol sold by the 

Commission*  
87,200  

TOTAL  491,040 626,300 
*  In the framework of common wine market management, the European 
Commission buys and sells on the European market wine alcohol 
transformed into bioethanol intended for automobile fuel. 
T3Source: EurObserv’ER 2005 

 
Box 7 The Market in the 

Czech Republic 
 

Already in the early 1990s the 
Czech Ministry of Agriculture 
launched a biofuels programme 
to promote the research, 
production and establishment 
of RME on the domestic 
market, including refundable 
State grants. As a result, Czech 
producers offer a relatively 
wide product range and from 
1997, a blend of diesel and 
RME containing 31% RME by 
volume, has been introduced in 
the domestic market. The 
government has to a lesser 
extent supported Bioethanol 
and its use has been limited to 
some pilot projects. 
Nevertheless it is expected that 
bioethanol will be used more 
widely from 2007 in both high 
and low blends, depending on 
the number of vehicles adapted 
to the use of high blend 
biofuels and the state of the 
distribution network for 
biofuels. The Czech Republic 
suggests that in the long term 
there will be a need for 
additional alternative fuels, 
although these will require 
fundamental changes to the 
engine fuel systems (Czech 
Republic 20041 and 20051). 
 
RME production: 46 628 
tonnes in 2004, 50,000 tonnes 
expected in 2005.  
RME production capacity: 
100,000 tonnes  
RME imports: approximately 
27 600 tonnes of oilseed rape 
in the marketing year of 
2003/2004 
Production of a diesel blend 
(SMN 30): 145 000 tonnes in 
2004, 156,000 tonnes expected 
in 2005 
Share of biodiesel of the total 
motor fuels market: 0.8 per 
cent of volume/1.19 of energy 
content, in 2004. 
Bioethanol production: none 
 
Source: Czech Republic Report 
for the European Commission 
on the implementation of 
Directive 2003/30/EC of the 
European Parliament and of the 
Council of 8 May 2003, 2004 
and 2005. 
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The production of biofuels varies considerably between the EU Member 
States. Germany leads the relatively large and well-developed European 
biodiesel production, followed by France and Italy (see Figure 66). Other 
major producers are Austria, Sweden (EBB, 2005xv) and the Czech 
Republic; the latter has also a substantial additional production capacity. 
Biodiesel’s rapid development in Germany can be explained by several 
factors, including: favourable legislation, low vegetable oil prices and a 
high diesel price. As regards bioethanol, the largest producers are Spain, 
with a production of 180 000 tonnes in 2003, Poland, France and Sweden. 
The sector’s success in Spain can be explained by tax exemptions on 
ethanol. Other Member States that have introduced tax exemptions on 
biofuels (as of March 2004) include Austria, France, Germany, Italy, 
Sweden and the United Kingdom (European Commissionxvi) – see Chapter 
6 for more details. 
 

Figure 6: Biodiesel Production in EU-15 

 
 
Source: http://www.ebb-eu.org/stats.php 

4.4 EU Exports and Imports of Biofuels 
 
The US and Brazil are the world leaders in ethanol production and are 
important exporters to the EU; meanwhile, the EU is leading the 
development of the relatively smaller biodiesel sector. For instance, in the 
US, there are only 200 petrol stations that offer biodiesel, as compared to 
1,800 only in Germany (Pahl, 2005xvii). In 2003, over 18.3 million tonnes 
of bioethanol were produced worldwide, with Brazil accounting for 9.9 
million tonnes (corresponding to over 20 times the level of European 
production). Brazil consumes a large share of its production internally as 
all petrol contains around 25 per cent of bioethanol. In the US, an annual 
total of nearly 4.5 billion litres of ethanol is used as motor fuel, mainly by 
blending with petrol (on average 10 per cent). This represents almost 1 per 
cent of the volume of motor fuels in USA (European Commissionxviii ). 
World biodiesel production was significantly lower than bioethanol and 
stood at 1.6 million tonnes.   
 
Access to biofuels imports is necessary to meet the increasing demand in 
Europe and is also particularly important as a move away from oil 
dependency. (Extensive Biofuels imports would of course add a further 
partial dependency on eg Brazilian exports, but this might be preferred to 

 
 
 
 

Box 8  The Market in 
Denmark 

 
The use of biofuels in Denmark 
is marginal, mainly due to the 
higher price of biofuels in 
relation to traditional fuels. In 
2003, Denmark set its biofuels 
target to zero, arguing that the 
use of biofuels in Denmark 
today is not a cost effective 
solution, and may also have 
some harmful effects on the 
environment relating to the 
cultivation of crops. 
Nevertheless, there is some 
production of biofuels, most of 
which is exported and there are 
concrete plans to establish a 
number of production units. 
More recently, the Danish 
Government has turned 
towards promoting the use of 
biofuels for transport, as the 
CO2 tax on such fuels was 
removed with effect from 1 
January 2005. Research efforts 
are also concentrated on the 
development of more cost 
efficient production methods, 
which can use low-price 
biomass and generate by-
products with commercial 
value to the producers 
(Denmark 20041 and 20051; 
Energistyrelsen1). 
 
 
 
Biofuels consumption: 
marginal 
Indicative target 2005: 0,0 per 
cent 
 
 
Source: Danish Government: 
Statement on the 
implementation of the EU 
Biofuels Directive, ���������	  
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Middle Eastern oil dependency.) For instance, Sweden, which has a 
considerable ethanol consumption but a small production capacity imports
about 80% (in 2004) of the ethanol used in transport, mainly from Brazil, 
but also from other parts of South America, France, Spain and Italy.  
 
There are also some intra European exports and imports, for example, 
Denmark, which uses little biofuels, produces biodiesel mainly for export 
to Germany (Abengoa Bioenergyxix); the UK imports RME from Italy and 
Austria; and the Netherlands imports biodiesel from France (European 
Commissionxx). For instance, the Spanish producer Abengoa Bioenergía 
exports bioethanol to Sweden and Germany and its strategy focuses on 
entering into long-term supply agreements for 2004 and beyond, hoping 
that this will initiate the development the necessary infrastructures and 
present end-users with an opportunity to anticipate future access to 
biofuels  (Abengoa Bioenergy xxi). Notably, as a consequence of the 
significance of imports from non-European countries, any fiscal support 
for European production of biofuels will need to take account of the 
likelihood of stimulating imports rather than domestic production.  
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4.5 Stakeholders in the Supply Chain 
 
The production and distribution of biofuels, from the producer of the feedstock to the end 
user, involve a number of actors, eg farmers, refineries, and traders. The structure of the 
distribution chain may vary considerably depending of the nature of actors involved. The 
figure below is an attempt to describe the distribution chain for biofuels  on a general level, 
in order to give an overview of which type of actors may be part of the production and 
distribution of biofuels. The figure thereby suggests who might be influencing, or 
influenced by, the development of biofuels and biofuel policy.  

��

Figure 7 – Simplified diagram of the biofuel supply chain 

 

 
The production of feedstock, for instance crops or waste, takes place in the EU Member 
States or in non-EU countries, such as the US and Brazil. International trade may take place 
at different stages of production, for instance after the production of feedstock or once the 
oil has been extracted from the feedstock. Sometimes, this involves a trading company or a 
reseller. There is also some trade between EU Member States. In the case of domestic 
distribution of the feedstock, the production plants for extraction of the oil is either owned 
by independent companies, or by the producers of the feedstock, eg the farmers. After the 
extraction of the oil, the biofuel is normally sent to refineries, where the oil is blended with 
traditional fuels. The refineries are sometimes part of the oil companies that also own petrol 
stations for distribution of biofuels.  
 
Alternatively, some fleet users have adapted their vehicles for use of 100 per cent biofuels 
and take dedicated biofuel supplies from producers. Fleet users, eg local transport bus 
companies, often also have their own refuelling facilities, which receive the fuel directly 
from the refineries.    
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5 THE CURRENT STATE OF POLICIES, POLICY INSTRUMENT USE  AND 
POLICY PROCESSES 

 
Policy plays an important role in the development of many new technologies and policy 
measures are seen as a way innovation can be driven in a direction on benefit to society as 
a whole in terms of maximising social, environmental and economic benefits. As outlined 
in section 4 there is an emerging market within the EU for biofuels – although the level of 
output and use varies significantly between Member States. The conditions for the market 
in terms of biofuels have, to a large extent been dictated by the policies adopted at an EU 
level and by individual Member States. The following section outlines: the policies 
currently in place which effect this market at both an EU and Member State level; provides 
examples of the impact of such policy measures; outlines EU policy initiatives currently 
gaining momentum that may impact upon the biofuels market; and the international 
experience in terms of impact upon European initiatives and examples of where policy has 
impacted on the biofuels market across the globe.   

5.1 Policy Pressures 
 
As outlines in Chapter 2 there are different benefits that biofuels are capable of delivering. 
The opportunities from biofuels are substantial, however, maximising the benefits is can be 
complex due to the different and at time conflicting justifications used within Europe for 
their development. This confusion regarding political direction has lead, to uncertainly 
within the industry in some Member States as to the stability of the biofuels markets and 
meant that not all parties ie NGOs, agricultural lobbies etc are as supportive of biofuels as 
they might otherwise have been. The three main strands of political pressurexxii, in terms 
establishing a biofuels market within Europe, are summarised below. 
 
1. Agriculture  

·  Reason – Biofuels obviously provide an alternative for farmers to crop production 
for food a feed, and as such provide a potentially new  economic opportunity and  
an opportunity for agricultural diversification. This is seen as some as a potential 
counter to the general trend in Europe of falling incomes within the agricultural 
sector. Maintaining environmentally sensitive farming is seen as important in many 
areas due to the impact such management has on the landscape ie to maintain the 
historic rural landscape and cultural heritage in some areas farming of land is 
necessary. It is also vital to rural economies and communities. It is estimated that 
approx 40 percent of the EU’s are is covered by agricultural land, and it is of key 
importance within the new Member States. Specifically the Common Agricultural 
Policy is influential in terms of driving the biofuels market, influencing the 
domestic production of energy feedstocks. 

·  Problems – means that biofuel production ie crop growth should be within the EU 
in order to provide Europe’s farmers with the opportunity to diversify. This, 
however, causes problems in terms of market protectionism and international trade  
ie may result in the breach of WTO rules. An additional problem is that the need to 
produce biofuels within Europe can contradict with other priorities especially 
greenhouse gas reduction. In addition there is a danger in terms of locking in the 
production of one type of crop, contrasting with the need in terms of biofuels to 
continue to innovate and fact second generation biofuels are likely to be more 
efficient. 

2. Climate Change  
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·  Reason - The predominate source of energy within the EU is still fossil fuels, which 
contribute to greenhouse gas emissions. Transport consumption contributes greatly 
to such emissions and is a sector that politicians have yet to come to grips with in 
terms of how emissions might be reduced and what alternative options might be. 
However, from a climate point of view it must be analysed whether EU policy 
measures to promote biofuels can contribute significantly to the reduction of 
greenhouse gas emissions and whether this strategy is efficient. This is a key 
international driver, with concern rising and need to address this key sector’s 
emissions. As in section? there are in theory significant well to wheel env benefits 
in terms of CO2. Other suggested benefits are that the adoption of biofuels 
potentially opens up consumer acceptance for other different technologies in terms 
of powering cars. 

·  Problems – can be contradictory to other goals and not necessarily at the fore front 
of the mind of producers at present in UK ie need to reduce well to wheel balance 
not necessarily considered when developing plant and at present no requirement to 
do this in legislation, just an assumption that using biofuels will reduce emissions 

3. Energy Security 
·  Reason - Europe is becoming increasingly dependent on imports for its energy 

needs especially oil. Pressure to find alternative sources of power in order to protect 
the EU fuel market and reduce the impact of eg oil price rises which are controlled 
from outside the EU 

·  Problems – means that in theory that biofuels should be sources from within the 
EU, can contradict env considerations and also run into problems re protection of 
markets at WTO. 

 
The contradiction between these drivers is illustrated in figure? below. This shows the 
estimated well to wheel carbon benefits from different types of ethanol produced in 
different ways and via different processes. It also takes into consideration that other key 
driver, economic viability ie cost per tonne of carbon saved. 
 
Insert diagram from IEA paper. 
 
As biofuels have entered the market there is pressure mounting for supporting measures to 
control the development of the market more effectively to ensure biofuels contribute to 
sustainable development and to ensure that innovation within the biofuels sector is 
maintained. Key amongst these are: 

·  Ensuring a consistent quality of biofuels 
·  Ensuring that biofuels contribute to carbon savings in a measurable way 
·  Ensuring that the production of biofuels does not inhibit other goals such as the 

protection of biodiversity 
·  Ensuring the economic viability of biofuels 
·  Ensuring continued innovation in the field to make sure the most efficient and 

effective biofuels enter the market 
 
It should also be noted that in the future the need to dispose of waste in an efficient and 
environmentally less harmful manner may also drive new types of biofuels to be 
developed. This would require a different set of down stream policy measures to drive 
development.  
 
Discussion on the types of policy initiatives being considered to address some of these 
issues are outlined in section ? 
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5.2 Existing Policy Measures – a European Perspective 

5.2.1 The Directive 2003/30 promotion of the use of biofuels or other renewable fuels 
for transport 

 
Directive 2003/30/EC, for the promotion and use of biofuels or renewable fuels for 
transport (the biofuels Directive), intends to promote the use of renewable fuels as 
alternatives to diesel or petrol. The Directive requires Member States to ensure that a 
‘minimum proportion’ of biofuels is put on the market and in order to do this national 
indicative targets should be set. A reference values for the targets are set at 2 per cent at the 
end of 2005, rising to 5.75 per cent in 2010 – if Member States targets differ from these 
reference values they must provide justification to the Commission. Fuels covered by the 
Directive include: pure biofuels or at high concentration in mineral oil derivatives; biofuels 
blended in mineral oil derivatives; and liquids derived from biofuels, such as ETBE. 
Member States were required to transpose the Directive into national law by 31 December 
2004.  
 
In the past the EU’s production of oil has been increased, primarily due to the exploration 
of the North Sea reserves, while use of oil has remained relatively static – due to the phase 
out of its use in the power sector cancelling out increased use for transport. However, in the 
future oil EU production is set to decline, while usage increasesxxiii . This creates a dilemma, 
in terms of security of fuel supply – with increasing quantities of fuel needed to be sourced 
from outside the EU – and these trends are directly at odds with the EU’s commitment to 
cut greenhouse gas (GHG) emissions under the Kyoto Protocol. These twin factors of 
reducing GHG emissions and securing energy supply are used to justify the EU’s biofuels 
Directive.     
 
The biofuels Directive was not adopted until 2003, however, of a longer term initiative to 
develop alternative fuels for transport. The need to develop measures to encourage biofuels 
for transport is outlined in the Commission’s Green Paper – towards an European Strategy 
for the Security of Energy Supplyxxiv and requested by Member States at the 2001 
Gothenburg Summit as part of the EU’s sustainable development strategy. Despite these 
ongoing requests for action, when the proposals for the biofuels Directivexxv were first 
released (at the end of 2001) they were met with surprise by many observers due to the 
relatively low priority which the transport Directorate-General appeared to have been 
placing upon them ie in the 2001 transport White Paperxxvi and their input to the European 
Climate Change Programme earlier the same yearxxvii. Concerns regarding the proposals 
were raised with some feeling that only a small interest group had been closely involved in 
the development of the proposals. NGOs reacted with caution and dismay concerned about 
the extent of the environmental benefits from biofuels. 
 
From the proposal stage, in 2001, to the adoption of the biofuels Directive, in 2003, the 
content of the policy measure was significantly altered. The Commission and the 
Parliament supported a mandatory target for the market penetration of biofuels, while the 
Council strongly opposed this, suggesting that targets be indicative. After a bruising round 
of negotiations the European Parliament eventually accepted the Council’s proposal. The 
Parliament did, however, manage to get significant amends agreed to, changes of particular 
significance from an environmental perspective. Aspects of the monitoring and review 
process were substantially strengthened. The European Parliament were particularly 
concerned regarding the environmental impacts of biofuels ie preventing negatives and 
enhancing positives resulting in the addition of significant clauses such as Article 3 
paragraph 4 of the Directive which states that ‘In the measures that they take, the Member 
States should consider the overall climate and environmental balance of the various types 
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of biofuels and other renewable fuels and may give priority to the promotion of those fuels 
showing a very good cost-effective environmental balance, while also taking into account 
competitiveness and security of supply’xxviii

. 
 

The Biofuels Directive is also supported by Commission initiatives such as the Sustainable 
Energy Europe 2005-2008 Campaign, which among other things aims to promote 
alternative transport fuels. 

5.2.2 Other EU Policy Measures and Mechanisms 
 
Alongside the Directive 2003/30, and green paper requests for action etc, there are other 
EU policy measures, which have a major impact upon the development of the market for 
biofuels in Europe. These measures affect different elements of the innovation and 
adoption process affecting the level of funding for technological development, ability to 
produce and convert crops to fuels and ability to market fuels.   
 
·  The CAP - The Common Agricultural Policy (CAP) provides support for agriculture 
and rule development. It has been a key driver in some Member States in terms of 
providing support for energy crops. Under the CAP subsidies are paid to farmers for the 
growth of oilseed rape and sunflowers, which are used as a break crop in between years of 
cereal production. This has lead to an increase in the levels of such crop production. These 
rape can and is, in some Member States more than others, used for the production of 
biofuels. Set aside is a mechanism specifically designed to restrain cereal production in the 
EU. Under this scheme farmers are paid to refrain from producing cereals on a proportion 
of their land. Farmers are, however, allowed to grow energy crops on set aside land and can 
then sell this on the open market while still receiving their set-aside payment. Member 
States such as France have made far greater use of this provision to promote the production 
of biofuel feedstocks. Finally in the 2003 reform of the CAP, a clause was inserted to allow 
agricultural support payments for energy crops on non set-aside land. This new subsidy, 
part of the CAP reform package currently being implemented, would provide €45/hectare 
to farmers up to an area of 1.5million hectares. Above this hectarage the pot of money 
would be divided by the number of hectares cropped. This means that in reality there is no 
fixed price for energy crops grown on non-set aside land.      
In France, nearly 1.5 million hectares were left fallow in 1999 and 20% were used to 
produce biofuelsxxix. 
 
·  Existing funding – see response from Franz (when arrives) – Funding is a key policy 
tool aspect in order to promote innovation and the development of new technologies. This 
can be used to help develop the technologies themselves, to increase production facilities ie 
build biofuels refineries 
 
·  Fuel quality standards – Directive 98/70 specifies a range of fuel quality parameters for 
both petrol and diesel for use as road fuels. Amongst others, it sets a maximum threshold of 
5% by volume of ethanol in petrol (and 3% for methanol). As ethanol is less energy-dense 
than petrol, this level is very significantly below the 5.75% target set out in the Biofuels 
Directive which is defined in terms of energy content. Therefore Directive 98/70 makes it 
impossible for any Member State to meet the Biofuels Directive’s targets (at least with 
regard to petrol by the use of low ethanol blends alone, and would require additional use of 
high-blend or neat ethanol fuels in flexible or dedicated-fuel vehicles. The latter is a more 
difficult and expensive route to take, and so the fuel quality rules currently act as a barrier 
to uptake of bioethanol. The Directive is currently under review and the ethanol limit is 
being addressed in this process. At the time of writing, however, the review is focusing on 
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the use of metallic additives, as test results in this area are proving problematic. This 
threatens some delay to the revision of the Directive, and hence the 5% limit may remain in 
force for some time yet. 

 
·  Waste policy – whole raft of waste measures which increasingly limit the mechanisms 
of disposing of waste in order to reduce greenhouse gas emissions eg Landfill Directive, 
minimise the production of waste and ensure that waste that is generated is effectively 
sorted and disposed of if possible reused in a way which provides a benefit for society. 

5.3 National policies and instruments – overview and examples 
 
As outlined in section ? different Member States are at very different stages in terms of the 
development of a market for biofuels. Some Member States such as France have been 
experimenting with such fuels for long periods. Others such as Germany have come into 
the market more recently but embraced production and supply of such fuels. There are still 
Member States uncertain as to the benefits of biofuels such as Denmark, and others who 
are uncertain as to what approach should be taken to them ie UK. 
 
The following sections summarise the key policy instruments and tools used across Europe 
to encourage the uptake of biofuels. They encompass the different debates taking place in 
Member States and also highlight the differences in attitude to biofuels in different 
countries.   

5.3.1 Summary of Key Policy Instruments used in Europe 
 
This section provides a summary of the key policy initiatives ongoing in Member States 
providing illustrative examples. It should be noted that at present the primary emphasis in 
terms of Member States policy is on soft legislative measures including fiscal measures, 
funding, awareness raising and procurement. The use of tax exemptions coupled with 
targets is the favoured model. Other key developments are the adoption in November 2005, 
of a renewable transport fuels obligation by the UK, and the emergence of a debate on 
certification seen as a key tool to ensure that biofuels actually live up to their billing as an 
environmental friendly technology. 
 
In terms of the emergence of biofuels within Europe some Member States have a history of 
being very pro, while others have been less enthused and even obstructive to their 
development. Austria sees its self as one of the pioneers of biodiesel in Europe, they 
opened their first industrial plant for biodiesel in the beginning of the 1980’s. The Austrian 
model was based around a relatively closed system, where by much farm machinery ran on 
pure biodiesel, farmers associations delivered rape seed to the plant and used the biodiesel 
in their machinery. Austria was strongly involved in setting up quality standards for 
biofuels. France has also been seen as a leader of developments on biofuels, while 
Germany despite a relatively slow start, now is a significant producer of biofuels. Countries 
who have been less supportive of their development include many of the Scandinavian 
countries especially Denmark, and the Netherlands have been sceptical. This scepticism has 
been for a variety of reasons from feeling they do not have the available raw materials, and 
concerns about importing, to wanting the use available resources for other purposes ie CHP 
or electricity generation. 
 

·  Tax exemptions – favoured instrument at present include boxed examples of 
established schemes ie France and impact.  
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Issue of different taxation regimes in different Member States, means that there are 
different price incentives for the sale of biofuels in the different Member States. This can 
lead to the situation experienced in Austria – while biodiesel production capacity is 
considered to be sufficient to cover the demand (as required by the Directive) there is, 
however, a much lower consumption in Austria as the biodiesel is predominantly exported 
to other countries. The reason for this is that neighbouring countries ie Germany and Italy 
offer higher tax exemptions than Austria. Hence, a higher margin can be achieved by 
exporting. 
 
 
Box ? – Tax Exemptions in France 
 
 
Box ? - Tax Exemption for Biofuels in Germany3 
In 2002 the German Parliament decided to exempt all biofuels from the gasoline tax. 
The exemption is limited until the end of 2008 and a report by the government on the 
progress in the market introduction of biofuels and on price development of biomass, 
crude oil and fuels is required every year to allow for adaptations if necessary. The 
coalition of parties and the opposition party CDU/CSU considered it as a decisive 
contribution to the goals of reducing greenhouse gas emissions in the transport sector, 
of protecting natural resources, becoming less oil-dependent, and of securing incomes 
and jobs in the agricultural sector. Overall they believe that an increased use of 
biofuels can contribute to sustainability. Only the liberal party FDP rejected the law, 
arguing that the promotion of biofuels is controversial from an environmental point of 
view, causes tax losses and leads to new long lasting subsidies because the 
competitiveness of biofuels is not conceivable. 
 
The political rational behind the increased promotion of biofuels is the alleged 
positive effect on climate policy but also on agriculture and the security of energy 
supplies. Biofuels are seen as a possible substitute to fossil fuel energy. 
 
Issue that in Germany biofuels benefit from the tax exemption from the mineral oil 
tax, set aside payments, other agricultural subsidies. 
 
Paper 2 ultimately argues that biofuels are not an economically viable option for 
climate policy and that the price per tonne of CO2 equivalent is too high. 
 
Issue – at present German bio-ethanol is not competitive compared to traditional fuels 
or compared to imported bio-ethanol. 
 
Figure ? – Demonstrated the level of biodiesel excise duty exemptions within different 
Member States. 

                                                 
3 Tax Exemption for Biofuels in Germany: is bioethanol really an option for climate policy? Jan Michael 
Henke, Gernot Klepper, Norbort Schmitz a paper prepared for the international energy workshop organised 
by the EMF, IEA and IIASA, Laxenburg Austria, 24-26 June 2003 



- 37 - 

 
UK Department of Transport (Pence per Litre)xxx 
 

·  Obligations for the Use of Biofuels - UK experience – example of a different 
approach, look at PWC study 

 
 
Box ? – Renewable Transport Fuel Obligation (RTFO) in the UK 
 
The launch of the proposed scheme took place in November 2005, with the 
introduction of the full scheme envisaged for April 2008 in order to comply with a 5% 
biofuel share by 2010. [update] The premise is to place a legal obligation on transport 
fuel suppliers to supply a specified proportion of fuel to customers in the UK from 
renewable sources. Suppliers will need to provide evidence of compliance either 
solely or as a combination of one of three mechanisms: 

o Supply eligible fuel to reach the obligation for which they receive 
Renewable Transport Fuel Certificates (RTFCs) at the point that duty 
is paid on the fuel; or 

o By buying the required quantity of RTFCs to reach the obligation; 
certificates are fully tradable on the market; or 

o Paying a ‘buy-out-price’ rather than supply the fuel; this is a 
predetermined monetary penalty for each unit below the obligation 
level; 

This flexible requirement creates the incentive for suppliers to examine the most cost-
effective route to reach the obligation. Existing biofuel suppliers can cheaply expand 
the market segment, which in turn then drives down the cost to new entrants. The 
result is that more suppliers can cost-effectively supply biofuels allowing the 
attainment of the final target.  
 
Currently, fuels eligible for the scheme are bioethanol, bioETBE, biodiesel, and the 
bio component of a blend with fossil fuels. This list is expected to expand as new 
fuels reach the market. The scheme is proposed to last for 15 years in order to give 
industry confidence to invest. Alongside the obligation is the need to develop a 
certification for the full lifecycle environmental or carbon benefits of the fuel, to 
ensure the incentive for minimising the total carbon emissions is pursued. 
 
The development of renewable fuel obligations in order to meet the requirements of 
Directive 2003/30/EC is also being pursued by the Commission, through the Biomass 
Action Plan (COM (2005) 628 final). Firm proposals (and dates) for the introduction 
of obligations have been made by a number of other Member States such as Austria 
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(2005), Czech Republic (2007), France (2005), Netherlands (2007) and Slovenia 
(2006). 

 
·  Public procurement schemes – Malta, use for fleets issue of supply, where get it 

from – partnerships with firms? 
 
 
Box ? – Box outlining scheme for biofuel buses in Stockholm 
 
 
 

·  Allocation of funding 
 
Box ? - GAVE Programme – Financing information sharing and networking in 
the Netherlands 

Gave stands for Climate Neutral Gaseous and Liquid Energy Carriers. This is a 
Dutch government programme that is implemented by ����������	  on behalf of 
three Ministries (Spatial Planning, Housing and the Environment; Economic Affairs; 
and Transport, Public Works and Water Management).  
 
GAVE actively supports the government and relevant market parties in their efforts 
within the framework of the EU Biofuel Guideline. This guideline aims to encourage 
the introduction of biofuels in the transport sector and includes EU-wide indicative 
targets for biofuels: 2% in 2005 and 5.75% in 2010. However, the GAVE programme 
also continues to focus on the ‘climate neutrality’ of biofuels.  
 
The routes currently being taken need to be able to develop further into fuel routes 
that allow a huge CO2 reduction to be achieved. The parties involved are kept fully 
informed of the latest developments and meet regularly to exchange knowledge 
through the knowledge platform (������������	�
����
�	� ), the network days and 
other activities that are frequently organised.xxxi 
 
Within the network there is a wider consensus that climate neutrality is a key issue in 
developing and promoting the use of biofuels.xxxii 

 
·  Accreditation and Certification – UK debate extensive on this, also concerns in 

Germany and Netherlands see section 5.4 
 
Need to consider the broader sustainability of promotion of renewable fuels especially 
biofuels and the impacts growing global demand might have. EU Directive and the UK 
Energy Act stress the importance of understanding and considering climate and other 
environmental and sustainability implications in incentivising uptake.  
Needed as  

– GHG savings from biofuels varies depending on feedstock, method of 
cultivation and the biofuel production process – especially for bioethanol. 
These differences lead to uncertainty over the level of GHG reduction 
being achieved. Also, need a mechanism to ensure that the benefits from 
biofuels are maximised. 

– Increased production for biofuels encourages expansion and 
intensification of agriculture including increase in mono-cropping, 
potential increase in use of fertilisers/pesticides, increase in the are of land 
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being employed in agriculture production. All these things will impact on 
water resources, biodiversity, soil quality, air quality and landscape 
quality. Issue as well that badly managed agricultural development can 
lead to the release of climate forcing gases by reducing natural soil stores, 
impacts of fertilisers etc. 

– Concerns over social impacts, issues re protection (health and safety) of 
the labour force in other countries, issues associated with cash cropping re 
equity. 

– Practical perspective need for consistent quality to enable the market to 
take off and ensure consumer and supplier confidence in the products 
quality 

Legally, studies suggest that because the emphasis in both the UK Act and EU Directive is 
on the reduction of GHGs there is justification for potential certification – however, needs 
careful thought in terms of international trade rules.  
 

·  Targets – level of target re biofuels Directive, impact ? are they mandatory? 
·  Labelling of fuels 
·  Public transport service subsidies – incentive system not linked to duty, ? system 

for incentives for Bus Operators can pose a barrier and not incentivise bus operators 
to change  

5.3.2 Member States Activity  - implementing the biofuels Directive and beyond 
 
This section outlines in detail how Member States themselves have commented on their 
implementation of the biofuels Directive to the Commission. 
 

Member 
State 

Promotion of biofuels 

Comments taken from Member State 2004 and 2005 reports on biofuels. Should be noted that the 
Commission is currently commencing legal action against – Estonia, Finland, Greece, Italy, 
Luxembourg, the Netherlands, Portugal and Slovenia for failing to transpose the biofuels Directive 
(2003/30). Letters of formal notice have also been sent to seven other Member States in respect of their 
target for biofuels blending being considered too low. This includes Denmark, Ireland, Finland, UK, 
Hungary, Poland and Greece. 

Austria 

The biofuels Directive has been translated into national law in the form of the 1999 Fuels Ordinance, 
amended in 2004. Tax Exemption - In accordance with Article 4 of the Mineral olsteuergesetz (mineral 
oil tax law) fuels from biogenic substances are exempt from mineral oil tax. The blending of up to 2% 
biodiesel is also exempt while there is a tax reduction for blending at 5%.  There is also a measure which 
requires persons subject to a substitution requirement ie liable to tax for petrol and diesel in accordance 
with article 2(1) and (2) of the fuels ordinance, to substitute  2.5% biofuels or other renewable fuels  
(calculated on the basis of the total energy content of the petrol and diesel placed on the market in the 
transport sector each year by those subject to the mineral oil tax. In  October 2007 this increases to 4.3% 
and the 5.75% on 1 October 2008. 

Belgium 

Transposed by the Royal Decree 4 March 2005. At a federal level there are plans to lower excise duty 
for diesel fuel incorporating at least 2.45% biodiesel and petrol containing at least 7% ethanol. Extensive 
work has been competed by PWC in order to identify the most appropriate policy measures for Belgium. 
There are various measures at a regional level in terms of support for energy crops and grants for 
renewable fuel production installations and materials. There is also a planned labelling systems under 
standard EN 14214. 
Prior to the adoption of the Directive there was concern particularly in the Walloon administration that 
liquid biofuels are not the best way to increase employment in agriculture, finance entrance of candidate 
countries, reach energy independence or decrease CO2 per hectare. In addition those responsible for 
taxation were concerned over loss of revenue if they were to implement an exception, while those 
representing energy were concerned that mandatory targets (eventually rejected in favour of indicative 
targets) were unreachable for Belgium.xxxiii  
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Cyprus 

Potential re biofuels has not been extensively exploited. However, a specific measure implementing the 
EU biofuels Directive is now in place (as of 24.6.2005). A national programme designed to promote 
biofuels is under development (expected at the end of 2005). Significantly reduced rates for road tax for 
flexible fuel vehicles are in place, with further fiscal measures being discussed within the national 
programme. Finally the government is considering using imported biofuels for its captive fleet intending 
to stimulate a biofuels market in Cyprus. Under a system of capital grants for renewable energy sources 
there are possibilities for funding biofuels and measures to promote the production of biofuels being 
undertaken by means of research programmes – a grant of 136.000 CYP has been given to support a 
study evaluating energy crop potential. 

Czech 
Republic 

Decree No 229/2004 Coll. Lays down requirements under the biofuels Directive specifying which 
biofuels may be supplied to the Czech market, the forms and quality. 

Denmark 

It should be noted that in the past Denmark has been sceptical about the merits of biofuels. However, the 
CO2 tax on such fuels has been removed in order to promote them in a cost effective manner. The 
Danish government have also entered into an agreement with the Petroleum industry to ensure 
compliance with labelling and information provisions 

Estonia Estonia is currently facing infringement proceedings by the European Commission for failing to 
transpose the EU biofuels Directive although an act has been placed before Parliament to this effect. 

Finland 

Under the fuel tax Directive Finland has grated partial relief from excise duty for biofuels intended for 
research and testing – there are two pilot projects currently underway looking at bioethanol.  
Finland is currently facing infringement proceedings by the European Commission for failing to 
transpose the EU biofuels Directive 

France 

90% tax exemption for biodiesel and, 66% for bio-ethanol are in place.  
As effective from the 1990s a ’Biofuel production programme’, as a national financial programme aimed 
to develop investments for biofuel production (diester and ethanol). Biofuel production progressed 
significantly from 1994 to 2000. 

Germany 

The addition of biofuel to petrol and diesel is regulated in accordance with the EU Directive under the 
Mineral oil duty act – which includes full exemption of biofuels from excise duty until 2009. Under the 
national sustainability strategy the Federal Government developed a long term strategy for the promotion 
of alternative fuels stressing the development of synthetic biofuels as an important field of action. The 
have also been several awareness raising campaigns to increase public perception and also understanding 
in the agricultural community. There is also a specialised agency for Renewable Fuels (FNR), 
completing significant public relations work.. A technology platform for BtL fuels (synthetic fuels) has 
been set up to increase networking. 

Greece No action as yet although plans for taxation exemptions are being examined – facing infringement 
proceedings from the Commission 

Hungary 

Developed a national plan for the promotion of biofuels including the refunding of excise duty for 
biofuels and tax allowances designed to facilitate the use of biofuels. Have developed two pilot biodiesel 
plants, however, due to socio-economic conditions initiative failed (ie low rate of excise duty granted to 
agricultural producers) 

Ireland 

Government funded research into biofuels. An amendment to the Finance Act allows relief from mineral 
oil tax for biofuels essential to a pilot project. EU funded projects taking place to push boundaries of 
existing knowledge ie under LIFE, Interreg and Leader. Also significant payments for the production of 
energy crops with an Energy crop scheme being introduced (linked to the CAP). 
It should be noted that prior to the implementation of the biofuels Directive interest in Ireland was 
primarily focused on the generation of biofuels from waste, especially waste oils, rather than agricultural 
crops.xxxiii 

Italy Facing infringement proceedings for failing to transpose the biofuels Directive 

Latvia 
Law on Biofuels adopted implementing the provisions of the biofuels Directive. This is supported by a 
reduced excise duty rate for biofuels blended with fossil fuels has been put in place. In addition a 
programme of state funding for production of necessary quantities of biomass 

Lithuania 

Law on biofuel, biofuels for transport and bio-oils has been adopted implementing the provisions of the 
Directive. This is supported by two legal acts on the mandatory use of biofuel for transport – requires 
mixing of bio-ethanol and biodiesel. There are also provisions for the funding of the promotion of the 
development of transport biofuel production in order to increase agricultural opportunities. These rules 
provide for the payment of farmers for grains used for biofuels ie oilseed rape and cereal grains 

Luxembourg Facing infringement proceedings for failing to transpose the biofuels Directive 

Malta 

Legal Notice 528 implements the provisions of the Directive in addition biodiesel is exempted from 
excise duty. In an attempt to lead by example a number of government departments and agencies have 
started using biodiesel including the environment department, agriculture department and the Malta 
environment and planning authority. 
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Netherlands 

The Netherlands has yet to implement measures under the Directive. It has chosen to attempt to promote 
biofuels via a system of financial stimulation to offset the higher costs of biofuels at present, however is 
still investigating the most appropriate way to achieve this to stimulate not only biofuel production, but 
CO2 neutral biofuel production. It also highlights the possible need for an international certification 
scheme. 

Poland 

A system of biofuel duty relief and exemptions has been in place in relation to bio-ethanol and etherised 
bioethanol since 1993. This was extended in 2004 to also include methyl esters of rapeseed. The 2004 
measure also reduced the threshold above which relief was applicable from 4.5% to 2% blending. In 
addition there is also a programme of research work looking at the potential of biofuels and providing 
potential producers with the technology necessary for production 

Portugal 

Portugal is currently facing infringement proceedings for failure to transpose the Directive. However, 
measures have been developed, following extensive consultation is was decided that biofuels would be 
exempt from excise duties up to a set quota set every year. For 2005 this quota was set at 1% of the 
market in fuels for road transport purposes. There have also been a number of awareness raising events 
held to publicise biofuels as part of this 18 Carris (captive fleet operating in Lisbon) buses fuelled by a 
10% biodiesel blend are being used in Lisbon.  
The Lisbon biofuel buses emerged from the framework of a THERMIE project, carried out by several 
Portuguese and Spanish institutions between 1996 and 1998. Three buses and one urban solid waste 
collection vehicle from Evora Municipality (South of Portugal) captive fleet tested the use of 30 percent 
of SME mixed with diesel. The current Carris buses fuelled by biodiesel, are the continuation of a 
project initially supported by Carris, Lisbon Municipality and Petrogal (the Portuguese oil 
refinery).xxxiii 

Slovakia 

Measures to implement the Directive have been translated into Slovak law, with tax exemptions existing 
but focussing on the mixing of biodiesel into red diesel oil. These are supported by a national 
programme for the introduction of biofuels which includes the identification of interested companies, the 
quantification of national targets – that will be heavily influences by the availability of biofuels and 
investment preparedness of interested companies and identification of a national budget needed to realise 
the programme. 

Slovenia Facing infringement proceedings for failing to transpose the biofuels Directive 

Spain Spain has implemented the biofuels Directive it has also set a special tax rate, until 31 December 2012 of 
€0 per 1000 litres of biofuels, this applies exclusively to the volume to biofuels even when blended.  

Sweden 

Sweden has adopted an indicative target for biofuels of 3% as of 2005, however, an approach to taxation 
has yet to be finalised. To support the target the Government has adopted an Ordinance on local 
authority purchases and leasing of environmentally sound vehicles – vehicles fuelled either wholly or in 
part by biogas or ethanol are considered to be environmentally sound (a target of 25% of the fleet has 
been set, to rise to 35% in 2006)  

UK 

Fuel duty differentials are currently the UK’s primary means of support for biofuels for transport – these 
will continue until 2008. The government is also examining the possibilities for hydrogenated fuels. 
There is also direct support for the industry via regional selective grants. There are also ongoing 
discussions regarding the merits of an enhanced capital allowance scheme. There has also been extensive 
consultation on the possibilities of a renewable transport fuel obligation. Research and Development 
projects have also been commissioned including work looking at the possibilities of an carbon and 
sustainability assurance for renewable road fuels. 

 

5.4 Emerging Policy Initiatives in Europe 
 
As outlined above, now that a market for biofuels is developing there are other policy 
considerations to be taken into account. In addition EU policy is currently in a state of flux 
with major changes taking place in terms of funding, emerging innovation mechanisms 
such as ETAP, the CAP especially regarding sugar, and expected reviews of the biofuels 
Directive. It is important that these existing changes are taken into consideration when 
identifying the best way forward for biofuels in terms of future policy initiatives and 
developing the market further. 

5.4.1 ETAP and innovation – technology platforms 
 
Insert text on emerging issues that influence the development/uptake of the technology 
Info from PtB on ETAP and OMC 
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Increasingly supported as a way forward at an EU level to encourage information sharing 
and development with out mandatory commitments – has been recommended by xxxii that a 
platform for communication with and between all the relevant stakeholders in order to co-
ordinate common formulation of required steps, to assure fast flow of information and to 
learn from each other’s lessons. The GAVE programme (see box ?) can be used as a model 
of a advanced platform which seeks to accelerate the market, introduce alternatives, and 
push important considerations into the market ie climate neutrality. In Austria a ‘research 
competence centre’ was established, this proved useful to develop technologies further and 
support industrial development. The REACT report considers the latter to be step one ie 
establishing the initial technology. Meanwhile the GAVE model represents stage two ie 
moulding development to ensure continued innovation and the most effective outcomes 
emerge. 

5.4.2 EU Funding  
 
The current EU funding period will shortly come to an end, with funding provisions 
extending until the end of 2006. The Financial Perspective for 2007 to 2013xxxiv ie the EU’s 
budget for this later period, is currently being negotiated between Member States. Although 
an agreement on the level of funds to be allocated is still going through a protracted period 
of negotiation, the Commission has release proposals for the seventh research framework 
programme and other funding instruments including a Competitiveness and Innovation 
Framework Programme, Rural Development and Structural development funds. These 
potentially all provide for the funding for the development of biofuels all be it at different 
points in the process. 
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Table 5.2 - Outlining different funding mechanisms and potential for supporting biofuels development and innovation 
 

Funding 
Measure 

Reference Description of the Measure Description of Application to biofuels and the stakeholders that 
might benefit 

Seventh Research 
Framework 

Programme (7RFP) 

COM(2005)119 – 
expanded on in 
COM(2005)440 

and others 

The 7RFP, along with other EU funding measures, is intended to progress Europe 
towards becoming a knowledgeable economy and society. The programme’s 
justification is that ‘research, technology, education and innovation being 
significant in creating jobs in a long term and sustainable manner….They are also 
key to economic growth, competitiveness, health, quality of life and the 
environment’. There are four specific programmes proposed under 7RFP, 
Cooperation, Ideas, People and Capacities.  The 7RFP will be administered by DG 
Research 

The 7RFP specific programme for Cooperation is the main funding strand of interest regarding 
biofuels. Centred around nine thematic areas, including food, agriculture and biotechnology, energy, 
environment and transport, the Cooperation strand has a proposed budget of €44,432 million.  
·  Food, agriculture and biotechnology – this strand would be focused on bringing together science 

that addresses social and economic challenges including the sustainable production and use of 
renewable bio-resources. Non food products and processes are highlighted as of importance 
including the strengthening of the knowledge base and developing advanced technologies for 
terrestrial … biomass production for applications in energy and industry. It should be noted that 
there is also an emphasis on life-cycle analysis for bio-products and also sustainable management, 
production and use of biological resources.  

·  Energy – The intention of this funding stream is to transform the current fossil fuel based energy 
system. The energy activity of renewable fuel production looks towards.. ‘development and 
demonstration of improved conversion technologies for the sustainable production and supply 
chains of solid, liquid and gaseous fuels from biomass, in particular biofuels for transport’.  In 
terms of biofuels the ‘emphasis should be on new types of biofuels as well as on new production 
and distribution routes for existing biofuels’. The need to deliver ‘source to user’ carbon benefits is 
also highlighted, with research focusing on energy efficiency, enhancing technology, integration 
and use of feedstock. 

·  Environment – Under environment biofuels are not specifically mentioned, although there are 
general comments made regarding environmental technologies ie those preventing or reducing 
environmental risks, mitigating climate change. 

·  Transport – The aim of the transport stream is to develop integrated ‘greener’, ‘smarter’ and safer 
pan European transport systems. Although biofuels are not specifically mentioned, there is a 
reference to promoting the use of alternative fuels. 

Funding for biofuels appears to be available under 7RFP. It will be important to ensure that work is 
joined up as it is relevant under so many different priorities. Although detail is still at this stage 
unclear, and exact projects will depend upon calls from the Commission, it appears that the emphasis is 
on developing second generation biofuels, developing the supply chain for existing biofuels and 
making processes more efficient in terms of energy efficiency and CO2 emissions. In terms of biofuels 
one beneficial clause is that ‘special attention will be paid to priority scientific areas which cut across 
themes’. 

Competitiveness and 
Innovation 
Framework 

Programme (CIP) 

COM(2005)121 

The CIP is intended to bring together Community programmes critical to boosting 
European productivity, innovation capacity and sustainable growth, whilst 
simultaneously addressing complementary environmental concerns. The 
programme is designed to boost the EU’s efforts in terms of increased 
competitiveness under the Lisbon strategy. The programme will incorporate the 
existing Intelligent energy – Europe programme. 

There are three specific thematic programmes under CIP including the entrepreneurship and innovation 
programme and the intelligent energy-Europe programme – including energy in transport. At present 
the proposal envisages a total of €4212.6 million for the CIP’s implementation. The CIP will focus on 
activities such as: financial instruments for SME’s; bringing together networks of stakeholders; pilot 
projects, market replication and other measure to support the take up of innovation; policy analyses, 
development and coordination with participating countries; information sharing and awareness raising.  
There appear to opportunities under the CIP, although the exact extent will depend on the content of 
calls issued annually by the Commission. The biofuels Directive is specifically referenced in the 
introductory text suggesting this area is considered important under the measure. 

EAFRD  

The EAFRD proposal is designed to provide support for rural development 
contributing to achievement of the following goals: improving the competitiveness 
of agriculture and forestry by means of support for restructuring; improving the 
environment and the countryside by means of support for land 

The current EAFRD text is relatively vague, however, reference is made to the importance of non-food 
crops and energy crops in terms of diversification of farm incomes. The funds available for future 
biofuels development will vary between Member State dependent on their rural development 
programme priorities. 
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management; and improving the quality of life in rural areas and encouraging 
diversification of economic activity. Under the proposal each Member State would 
submit a national strategy plan to the Commission outlining spending priorities. 
This would then be used to develop rural development programmes. 

 



- 45 - 

5.4.3 CAP reform 
 

·  Reform of the sugar regime 
·  Imminent budget cuts – check with AG team changes to set aside and also 

double check re funding for energy crops. 
 
For all intents and purposes, a portion of the land is “set aside” for the production of 
biofuels, whose future therefore depends directly on the CAP. Any change in the 
fallow land area or the amount of compensatory aid will directly affect the farmer’s 
judgment as to whether it is worthwhile to raise crops for non-food purposes xxix. 

5.4.4 Integrated Product Policy (IPP) 
 
IPP is an integral part of the EU’s sustainable development strategy (EU SDS); its 
primary aim is to reduce the environmental impacts from products throughout their 
life-cycle. The premise for the EU IPP Communicationxxxv, published by Commission 
in 2003, is that all products and services have an environmental impact, whether 
during their production, use or disposal. In tandem sustained economic growth and 
prosperity is significantly influenced by the production and use of products. IPP seeks 
to achieve a balance between the need to provide products for consumption with 
environmental protection, resulting in a situation where environmental improvements 
and better product performance go hand in hand supporting long term 
competitiveness. The Commission’s Communication on IPP focuses on the need to 
ensure that environmental impacts throughout a products life-cycle – including its use 
phase - are addressed in an integrated way.  
 
In terms of biofuel development there are some key issues for consideration raised in 
the IPP Communication. Firstly, to reiterate that the life cycle environmental impacts 
of a product are important, and as biofuels are being sold as an environmental 
technology it is important that environmental benefits throughout the life-cycle are 
maximised and negative impacts mitigated. The characteristics of products 
highlighted in the Communication are also of interest, and should be taken into 
consideration when contemplating biofuels measures ie that products are traded 
globally, products can be designed perfectly, but inappropriate use and disposal will 
cause significant environmental impacts, products now involve a greater variety of 
actors throughout their life-cycle. 
 
In order to implement the principles of IPP the Communication suggests a variety of 
policy instruments and tools that might be utilised at different stages in the 
development of a product. The tools suggested are outlined in box ? and will be taken 
into consideration when identifying potential policy measures appropriate for the 
development, adoption and promotion of biofuels. 
 
 
Box ? Instruments and Tools Suggested as for use within the IPP 
Communication 

The Communication notes that not all of the following tools are not suitable for all 
products, but that there are a broad variety already in use for green products which 
might be considered. 
 
Tools for creating the right economic and legal framework –  
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·  Taxes and Subsidies – getting the prices right through internalising environmental 
externalities into the price of a product. This provides an incentive for continuous 
environmental improvement. Applying this type of regime can prove complex and 
the EU has limited competencies re taxation regimes. More often exemptions from 
Taxes etc and positive subsidies, as for biofuels tax exemptions are more 
commonly used as they do not require a fundamental shift in the taxation regime.  

·  Voluntary Agreements and Standardisation – The issue of environmental 
standards and voluntary agreements is increasingly being explored and used at a 
European level as an alternative to command and control measures. However, 
such schemes, being voluntary in nature, require a significant driver which pushes 
industry to comply ie the threat of more concrete measures, improved market 
opportunities upon compliance. 

·  Public Procurement Legislation – There are opportunities in terms of greening 
public procurement scheme, which do not contravene measures on that guide such 
procurement generally. There is however, an issue with communicating the 
possibilities to public purchasers.  

 
Promoting the Application of Life Cycle Thinking – see section on accreditation and 
certification 
·  Making Life-Cycle Information and Interpretation Tools  
·  Environmental Management Systems 
·  Product Design Obligations 
 
Giving Consumers the Information to Decide - 
·  Greening Public Procurement – see below 
·  Greener Corporate Purchasing 
·  Environmental/Labelling 

5.4.5 Green Procurement 
 
Emerging key are in terms of sustainable production and consumption. Private sector 
represents a major market for goods and also many governments increasingly want to 
lead by example.  
Green Procurement Handbook 
IPP – possibility of linking into this, offers potential opportunities and examples of 
practice which may be applied to biofuels eg. Environmental Declaration stuff 
Stuff from MF – procurement of green vehicles 
 
At the time of writing, DG Tren has for some months been developing a new proposal 
to stimulate public procurement of alternatively-fuelled vehicles. Originally it was 
envisaged that criteria for inclusion would be technology-derived, and therefore might 
well include vehicles capable of running on high-blend biofuels. However the original 
proposal ran into a range of objections, including to the idea of developing 
technology-driven rather than performance-related eligibility criteria. As a result the 
idea has been significantly scaled back, and most recent versions appear to aim to 
encourage only the take-up of ‘Enhanced Environmentally-Friendly’ heavy duty 
vehicles (EEVs) as defined under Directive. The latter definition does not relate 
directly to biofuels, so appears unlikely to stimulate the market for such vehicles.  

5.4.6 Voluntary Agreements 
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A key policy tool for the reduction in impacts of consumption, outlined within the IPP 
communication and other EU dossiers eg EU fifth Environmental Action Programme, 
are voluntary agreements. Such agreements represent an alternative to imposing a 
regulatory measure on industry. Essentially, policy makers negotiate an agreed target 
with stakeholders, this then has to be met by industry within a specified time frame – 
the scope and form of voluntary agreements can vary greatly, however, box ? outlines 
more detail on the types and criteria for success of such agreements.  When the 
proposal for a biofuels Directive was first envisaged many though that such 
agreements with industry ie the level of mixing or regarding the quality of fuel/GHG 
savings would be a key measure used in order to achieve compliance with targetsxxxvi. 
In reality the EU never instigated an industry wide agreement on biofuels and efforts 
at a national level have been limited. Some stakeholders interviewed in the course of 
this work have supported the introduction of further fuel quality standards – which 
could be achieved via such agreements. In addition, UK organisations have suggested 
a voluntary scheme, which could be used to take into consideration the broader social 
and environmental impacts of expanding biofuel productionxxxvii. 
 
Box ? Voluntary Agreements – types and enabling their success 
 
Voluntary Agreements have been developed to meet environmental objectives both at 
an European and national level, within the EU. The information outlined below is the 
approach to voluntary agreements outlined by the Commission in its 2002 
Communication on the subject xxxviii . 
Benefits recognised by the European Commission 

- a pro-active approach by industry; 
– cost-effectiveness and tailor-made solutions; and 
– faster achievement of environmental objectives. 

Achieving these outcomes requires agreements to have well defined environmental 
objectives, to be transparent to guarantee against “business as usual”, to include 
enforcement mechanisms such as fines or other penalties, as well as approaches to 
avoid “free-riding”. 
Agreements can be: own initiative ie industry takes an initiative in an area where the 
Commission has no intention to propose legislation; self regulating ie this is initiated 
by industry/other actors normally in response to political debate concerning an issue 
or the threat of future legislation, the Commission can add monitoring requirements if 
it effects an issue it is interested in; or co-regulated ie normally initiated by the 
Commission, this is when a Directive is adopted outlining the aims, targets, timeframe 
and monitoring regime for a scheme, industry however, is allowed to decide what 
measures should be taken and how. 
Incentives for industry to participate in such initiatives include: 

– postponing new legislation or regulatory measures; 
– providing information, incentives, technical assistance and public 

recognition 
– removing tax or market barriers preventing cost effectiveness etc. 

5.4.7 Certification of Environmental Impacts and Greenhouse Gas Savings–  
 
In line with issues/thinking such as the EU initiative on Integrated Product Policy – 
see box 
 
Discussion on the need, why this concept is emerging. Highlight that there are 
different reasons for people backing this. Issue re confirming GHG saving, and 
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beyond this to make biofuels a truly eco-alternative ie biodiversity etc certification. 
Issue re certification and combination with a voluntary agreement. 
 
The incentive system for biofuels should support biofuels with the best environmental 
impact to contribute most to the objectives, which are both diversity of energy supply 
and reduction of GHG emissions. Starting the market with first generation fuels is 
necessary to get industry involved, and developing the second generation is needed to 
achieve the improved environmental performance xxxii. Examples in the Netherlands 
is a good illustration of how stakeholders can be involved and an approach that 
focuses on the environmental aspects is chosen. (Spain’s experience shows that 
kicking off the market with first generation fuels will trigger industry to develop 
improved fuels.- check with MH stuff) 
 
 
Box ? – What a potential certification system might look like re GHG emissions. Note 
that the Imperial report recommends certification for GHG potential and voluntary 
agreement for other elements4 
 
Reasoning for GHG certification –  
– Difficult of identify the success of policy measure in terms of climate change 

if there is no requirement to monitor carbon emissions etc 
– May discredit biofuels if they don’t deliver a GHG saving 
– Encouraging volume alone is an inefficient way of using biofuels if the goal 

is to reduce GHG emissions  
– Without certification there would be no incentive to produce lower carbon 

intensity fuels just the cheapest fuels which are not necessarily compatible 
otherwise 

– No incentive to decrease carbon intensity over time ie building more 
efficient production plant, developing more innovative processes 

 

5.4.8 Standardisation of Fuel Quality 
 
The differences in the potential fuel production processes and the many actors within 
the biofuel for transport supply chain, mean that in order to the wide spread 
commercialisation of biofuels to occur there needs to be some system of ensured 
quality in place. Several Member States have developed their own quality standards 
for specific types of biofuel, normally the fuel most used/produced nationally. Table 1 
outlines the standards developed by different Member States, the fuel they are for and 
the different elements to the standard. The first Member States to develop a biodiesel 
standard was Austria whose ON C 1190 standard for RME was adopted in 1991. This 
was followed by ON C1191, for FAME, in 1997. 
 
Given this diversity of standards, in 1997 the European Commission gave a mandate 
to CEN to develop standards and test methods concerning the minimum requirements 
of fatty acid methyl ester – used as biodiesel. In 1998 the work commenced, after 
extensive discussions within two working groups (TC 19 on petroleum products, 
lubricants and related products, and TC 307 on oilseeds, vegetable and animal fats and 
oils an their by-products) a draft standard, pr EN 14214 for FAME as an automotive 

                                                 
4 Feasibility Study on certification for a Renewable Transport Fuel Obligation, June 2005, Prepared by 
E4tech, ECCM and Imperial College London, A Bauen et al 
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fuel in diesel engines) was presented. National comments were then received and a 
final standard, EN 14214:2003 (Automotive fuels – Fatty acid methyl esters (FAME) 
for diesel engines – Requirements and test methods) was adopted in 2003. Key 
parameters considered include viscosity, carbon residue, stability, iodine value and 
total contamination. 
 
It should be noted that it has taken years to develop a standard for just one of the 
many permutations of biofuel. This needs to be taken into consideration in terms of 
the future market. It is vital that innovation within the biofuels industry be maintained 
to lead to better, more efficient fuels. The slow pace of accreditation may slow 
turnaround in terms of new fuels and limit confidence in emerging biofuels.  
 
It should be noted that there is also now work underway in relation to the 
development of an European Standard for ethanol. CEN have brought together 
stakeholders to discuss the options and intend to publish a standard relating to 
requirements and test methods.xxxix 
  
Table ? – Table outlining the different standards for biofuel quality adopted by 
Member Statesxl 
 

Member State Standard 
Reference 

Fuel Year 
Implemented 

Austria ON C1191 FAME* 1997 

Czech Republic 
CSN656507 
CSN 656508 
CSN 656509 

100% RME 
Diesel fuel + 30% RME 
Diesel fuel + 5% RME 

1998 

France JORF 14.9.1997 VOME 1997 
Germany E DIN 51606 FAME 1997 

Italy UNI 109:2001 FAME as automotive diesel 2001 
Sweden SS 15 54 36 VOME 1996 

* Fatty Acid Methyl Esters 
 

5.4.9 EU Biofuels Policy 
 
Move and update 
Review of Directive – scheduled under within the Directive requires ….. 
Biofuels Action Plan 
Biofuels Communication – Expected February 2006 
 
Discuss interactions and future development drivers ie DG Tren and Agri and Env all 
involved to differing degrees. 
 
The purpose of the biomass action plan is to propose and discuss measures to approach the stipulated 
targets (12% share of renewable energy sources in energy consumption, 21% in electricity production, 
and 5.75% of all fuels placed on the market to be biofuels, in accordance with the 2003 Directive on the 
promotion of the use of biofuels). One of the priorities in the agriculture sector is to establish at 
Community level higher admixtures of alternative fuels (e.g. biofuels) in fossil motor fuelsxli 
   
 
 
 
Box ? – Expectations for the Biofuels Action Plan 
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The introduction of mandatory biofuel targets should be regarded by the EC if the 
implementation lags behind schedule – would create a more stable market. However, 
this needs to be based on  an analysis of the reasons for a slow biofuel implementation 
scheme in various countries.   

5.5 Policies/action of other parties – the international dimension 
 
Brazil, US instruments used and drivers. Impact on the EU policy process 
WTO impact on agricultural protectionism 
 
Favour policy options vary depending on your perspective and the world view you are 
taking ie IEA5 suggest new options especially cellulosic crop to ethanol should be 
exploited to enable biofuels on a large scale to be adopted – due the inefficiencies 
with current crops and also the land area required/limited availability making it hard 
to hit targets of above 10% in OECD countries. Alternatively in order to produce high 
quantities of biofuels in the short term it recommends the production of ethanol from 
sugar cane in the developing world eg Brazil and India benefit from generous sugar 
cane yields per unit of land as well as low productions costs. In addition the method of 
production via the pressing of sugar cane leaves leaving behind abundant cellulose 
which is typically used as process fuel in ethanol conversion rather than fossil fuels in 
the EU or US. This results in a much lower net greenhouse gas emission level when 
compared to sugar beet/grains. IEA argues that countries such as Brazil and India hold 
the potential for relatively large biofuels production volumes – it is estimated that if a 
global market for biofuels emerged then such countries may be able to provide 
substantial volumes of low-cost biofuels to OECD countries by 2010/2020.  
 
Insert diagram of price per tonne of ethanol and the GHG reduction. P15 figure 7. 
Also include P13 figure 6 which outlines the are of land required and the percentage 
of crops required if using current technologies. 
 
IEA comments that policies such as the targets under the biofuels Directive, while 
they can provide certain types of benefits, do little to push for the much bigger 
benefits that could be attained through adopting advanced conversion technologies 
and new types of feedstocks ie unlikely to push forward significant innovation. Also, 
current policies tend to be focused on domestic bioenergy production, whereas, if the 
world’s bioenergy and transport biofuels potential is to be exploited in full, it may be 
desirable to think and act more internationally. According to the IEA recent estimates 
of biofuels potential range widely – although most studies estimate enough technical 
potential to displace at least half of all petroleum transport by 2050. These estimates, 
however, are tend to be based on technical potential, as oppose to the economically 
competitive potential – this is probably much lower. ie economic viability is an issue  
 
In Brazil, the oil shocks of the 1970s triggered mass production of ethanol as an 
alternative fuel. Starting in 1979, the government assured the automotive industry that 
this alternative fuel would be available in all major urban centres. This guaranteed the 
establishment of a dedicated vehicle market, even if ethanol can also be blended 
directly with gasoline. In the late 1980s and early ‘90s, the declining crude price and 
the liberalization of sugar production made this last market more attractive. At the 
same time, the government had to scale down its subsidies. This led to a new policy 
                                                 
5 IEA/EET Working Paper, Lew Fulton, Reducing oil consumption in transport: Combining Three 
Approaches, April 2004 
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that no longer encouraged the production of dedicated vehicles running on ethanol. 
For the last 15 years, this alcohol has been incorporated into all gasoline for sale 
(content: about 24%). The Brazilian automobile fleet includes nearly 2.3 million 
dedicated vehicles and about 16 million vehicles that burn a gasoline-ethanol blend. 
The amount of ethanol used in motor fuels totalled 9.5 million tons in 2001 (which 
corresponds to 40% of national gasoline consumption).  
 
The second country to launch a major initiative to promote 
ethanol is the United States. In 1978, President Carter introduced the first ethanol 
program: the Energy Tax Act, which provided tax incentives for the production of this 
alcohol. To obtain an alternative motor fuel, ethanol was 
usually blended with gasoline: E10 (2) and, more marginally, E85. In 2002, 73 
industrial units produced nearly 6 million tons of ethanol for motor fuel applications 
xxix 
 

5.6 Policy Conclusions 
 
Tax exemption is the key policy tool in use at present for the promotion of biofuels 
combined with government targets. These alone, however, present a relatively blunt 
instrument and do not automatically lead to the achievement of any of the EU’s policy 
aims in terms of agriculture, climate change or energy security. The production of 
biofuels is still heavily subsidised within the EU with funding for research, subsidies 
under the CAP and tax exemptions. Despite all this biofuels are only just bordering on 
competitive. The challenge is; is it possible to use policy tools to develop a more 
functional, competitive market that also provides a greater contribution to the stated 
policy drivers. It is also vital to consider what the wider implications of developing a 
biofuels market might be. This applies to impacts such as those on rural development 
and biodiversity, but also to the international dimension ie impacts on third countries 
and the WTO process.  
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6 EXISTING BARRIERS AND DRIVERS  

6.1 Barriers and drivers for biofuels – Study statistical insights 
 
This section summarises the results from the interviews and questionnaires in turn 
according to the structure of the study typology. 
 
In general, those interviewed for this case study expressed a certain degree of 
ambivalence about biofuels investment. The positives were largely aspirational – 
conditions that do not currently apply, but could if it were done correctly. Negatives 
tended to be quite obvious, as they are already generally blocking further expansion of 
biofuels. However, the challenge of mitigating greenhouse gas emissions in the 
transport sector tends to override some of the operational difficulties, such that 
biofuels become a necessary option. The main ingredient needed for success is 
stability and coherence, particularly with respect to government policy and price 
supports, while the market is still just emerging.  

6.1.1 Environmental risk 
 
In our study two sets of questions distinguished the perceived environmental impact 
of current (i.e. fossil) fuels and biofuels.  
 
While climate change is often noted as one of the main drivers behind biofuels 
development, positive impacts on climate through biofuels are infrequently cited as 
either an outcome or a motivation for any individual actor. They clearly see the 
broader environmental and political reasoning behind biofuels, perhaps, but don’t 
often cite climate change mitigation as a motivating factor for companies. In their 
interviews, policymakers cite the recognition of transport emissions as a serious 
challenge, and biofuels as a potential positive that demands their investigation – but 
questions remain about how large the net positive environmental balance may be.  
 
Some possible negative impacts of biofuels were also explicitly registered in some 
cases, but a summary question clarified that the benefits of biofuels heavily 
outweighed their possible impacts in the minds of most respondents - only 5 of 49 
respondents answered in the negative on this point. While biofuels are meant to solve 
an environmental problem, several interviewees note the potential problems they 
create themselves that need management. Specifically, there are issues with respect to: 
 

o Possible biodiversity impacts of large-scale energy crop farming 
o The loss of CO2 benefit due to fuel import from abroad 
o The potentially lower environmental standards for crops outside the EU 
o Possible incentives for genetically modified crops, more pesticides, more 

water use 
 
It does not seem to be felt that these are inherent problems, but rather ones for which 
standards are necessary to ensure environmentally friendly energy crops. Much of the 
concern had to do with what is viewed as the risk from imported fuels – both because 
of the inefficiency of transport and the lack of assurance about the environmental 
standards in the country of origin. If standards are low elsewhere, not only is there the 
potential for environmental damage, but the EU would see its domestic supply facing 
competitive pressure from an inferior supply. This leads to some call for international 
standard setting, but while certification is seen as ‘essential,’ it’s not clear how it 
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would work. However, even if environmental standards of imported fuels are upheld, 
if imports gain a foothold in Europe then clearly this does little to generate energy 
self-sufficiency. However, security of supply is also about diversity of supply sources 
and types, not simply whether imported or indigenous. In this sense, biofuels lend 
significant flexibility and hence a form of security. 
 
In our results, fossil fuel negative impacts featured heavily, conversely, making this a 
strong perceived driver for uptake of the fuels.  

6.1.2 Economic Risks 
 
Results indicated that there is a quite moderate assessment of the positive economic 
benefits of biofuels development – on average the response fell between ‘uncertain’ 
and ‘minimal benefits’.  
 
The disadvantages include financial, logistical and environmental aspects: 

o Biofuels have been expensive for taxpayers, and expensive investments for 
companies 

o There may be other ways of reaching the climate change goals that are 
potentially cheaper or easier 

o The range of competing technologies increases uncertainty 
o Emissions characteristics are hard to standardize 
o Fuel supply is difficult to guarantee 

 
What emerges is a picture of an activity with some real challenges: it is an expensive 
and logistically complex activity where the benefits of the major driver, emissions 
mitigation, may be limited in the context of other options. Ultimately, in looking at 
cost-effective approaches to climate change, we may find that biofuels are not the best 
option, which should be taken into consideration. However, with respect to 
developing mitigations options within the transport sector, biofuels remain attractive – 
not least through lack of significant alternatives on the fuel side.  
 
Firms also perceive that there are high R&D costs required, and, tellingly, that 
customers have only low willingness to pay for more expensive but cleaner fuels, so 
these concerns and uncertainties appear to be significant barriers. Indeed this point 
rated the lowest mean score of any response in the entire survey, signifying perhaps 
the main perceived barrier in the biofuels market. There appeared to be a feeling that 
currently it is a risk to invest in biofuels, but for most actors there is no risk in not 
investing at the moment. 
 
Respondents were most positive about the business opportunities of a new market 
niche, and the potential for improving the competitiveness of the company in 
question. Agricultural producers and processors are likewise expected to gain in 
economic terms, so there is a driver here. 
 
What is more often cited are the potential benefits to the structure of the agriculture 
sector, including: 
 

o Alternative uses for land 
o New work opportunities in the agriculture sector 
o Flexible use of agricultural products 
o Supporting rural development 
o An alternative way of using waste streams   
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Second are the implications for companies getting involved now: 
 

o Creating a positive green image 
o Getting a first mover advantage in a new industry 

 
The green profile is particularly important to first movers who may not see immediate 
financial benefit. It ‘gives something for the company to talk about’.  

6.1.3 Market pressure 
 
While the economics of biofuels may be mixed or uncertain, respondents are slightly 
more optimistic about the underlying market pressures that will have positive 
repercussions for the industry. Companies in the sector are seen as being in a fast-
moving sector where firms are able to follow developments in a well-established 
market.  
 
Currently, engaging in biofuels development is a high-capital operation with a small 
market and uncertain government support. This discourages early engagement. Still, 
there are upsides, but they are more speculative. Not promoting biofuels now may 
make economic sense, but it may reduce the ability for the supply chain to take on 
new technologies and scale up later when biofuels are cheaper to supply (or when 
their carbon benefits are worth more). 
 

6.1.4 Community pressure 
 
The most positive scores regarding sources of pressure to develop biofuels were 
governmental bodies, independent experts and agricultural representatives. Rather 
weaker pressure was seen to come from NGOs, the mass media, etc. Respondents 
sense that local communities may be interested in biofuels, but they are not exerting 
much influence in their favour. 
 
Customers seem not to be a significant factor in pushing companies to develop 
biofuels – ie it is not a demand-led market – but respondents were confident that once 
biofuels are on the broader market customers will be willing to use them. It was quite 
clear from the results that the oil industry is not driving the market for biofuels. 

6.1.5 Regulatory pressure 
 
From the questionnaire responses, it is clear that national environmental authorities, 
the European Commission and the Kyoto Protocol are regarded as strong regulatory 
drivers give the strongest positive push to biofuels. Other possible regulatory 
pressures (eg waste policy) were much less often cited. 

6.1.6 Technological capability 
 
Respondents are quite positive about the technological capacity to engage in biofuels 
development, giving positive scores in relation to R&D, development and testing 
capabilities. There is also a reasonable degree of certainty that biofuels development 
and adoption can be achieved in technical terms.  
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Technology itself is not seen as a barrier – although some development is possible, 
this is not a far-future technology. However, the range of competing options and their 
divergence from the standards of current fuel supply cause their own difficulties. As 
one interviewee noted, there is a low technical risk, but a high financial risk. Another 
interviewee suggested that it may require large scale agriculture industries to be 
meshed with large scale petroleum industries to create the supply chain and deliver a 
product at a profit.  

6.1.7 Learning capacities 
 
Respondents rated this a particularly difficult area – in particular integration of 
diverse specialties to develop and adopt biofuels, for example. This appears to be an 
important barrier to uptake, reflecting the range of activities and hence complexities in 
the supply chain, from agriculture to marketing in a fossil-fuel dominated selling 
environment. Most did not appear to feel that they had the full expertise required to 
deal with the whole supply chain in-house – which may link to the strong emphasis on 
alliances and networks of collaboration as discussed below.  

6.1.8 Strategic Alliances and networks 
 
Although forming alliances with developers in other parts of the supply chain and 
funders appears to be important, respondents felt that making alliances with reputable 
companies and funders is not easy.  
 
However, while formal alliances appeared difficult to achieve, respondents rate their 
ability to collaborate in networks more highly. Links with raw materials suppliers and 
other firms in the same sector, and with universities and consultancies, all scored 
highly in the survey.  

6.1.9 Social pressure and norms 
 
Support for biofuels is by no means unified: there are divisions even within interest 
groups, and government support, while there, is seen as uncertain. The clearest 
backers of biofuels, unsurprisingly, are those who stand to benefit directly: The 
farming lobby, agricultural community, commodity suppliers, and specialist energy 
suppliers. Still, biofuels development would be a risk for them, so what they are 
promoting heavily is public support for their industry. 
 
Certain crop producers and energy suppliers are most enthusiastic: rapeseed producers 
see major biodiesel possibilities, while sugar growers could soon be ‘desperate for a 
new market’ as their food subsidies diminish and they are exposed to global 
competition. Distillation plant owners are also major supporters.  
 
Part of the difficulty with the industry identified by interviewees is the basically dual 
nature of the products: biodiesel and bioethanol. These require different inputs, which 
can divide the producer community. By having to contend with internal friction, the 
fuel suppliers are perhaps projecting a less powerful message. 
 
Another conflict has to do with the balance between agriculture and energy use of 
agricultural products. While some in the sector view energy crops as a means of 
diversifying, those reliant on certain products may not welcome the competition or 
possible price increases for their raw materials. However, this can be ameliorated 
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when large food and agriculture companies engage in biofuels, so that they are not as 
concerned about price shifts because they are covering both angles. 
 
The NGOs are also divided, despite their clear preference for climate change 
mitigation through use of renewable energy. The concern about the potential impacts 
of growing biofuels (biodiversity loss in large-scale production, high levels of water 
use, possible increase in pesticides, incentive for GM crops, etc.) tends to concern 
many activists, while another set focus more on the possible CO2 benefits. Even here, 
however, questions about the CO2 balance through production and transport have kept 
enthusiasm somewhat muted. Still, given the less than unified voice on this issues, 
NGOs are probably not influencing the decision making of potential biofuels users 
and producers in as great a degree as they might. 
 
There are two industries at the centre of the transport sector who have remained 
largely negative with respect to biofuels: the oil and car industries. At the same time, 
some within the industry are looking ahead and acting as leaders. This may simply 
reflect differing opportunities in countries where there is money to be made through 
government support – for example, while Shell is not enthusiastic in the UK, they are 
more involved in France, Germany, and definitely in Brazil, where there is a major 
market. 
 
The auto industry also tends to view biofuels as a technical risk it would rather avoid. 
The car industry essentially sees little benefit to them from a shift in fuels. 
Nevertheless, French automakers, notably PSA, seem more supportive. 
 
The list of those resisting biofuels is not insignificant, and includes representatives of 
competing fuel sources, like coal, natural gas and nuclear. Free trade advocates, 
meanwhile, are concerned about the emphasis on domestic production. 
 
Government champions have included ministries of agriculture and environment at 
member state level, with the EC Directorates General of Environment and Agriculture 
playing important roles as well, notably through the biofuels directive and crop 
support payment rules. 
 
It is largely to the national government that different stakeholders turn for signs of 
support of biofuels: as noted above, even those seen as opponents now, like the oil 
and car industries, are willing to make money from biofuels if there is the opportunity. 
But given the cost of production, that money will only follow enactment of policy that 
has financial implications – be it crop production support, feed-in tariffs or other 
subsidies. 
 
Clearly the main driver across Europe is the biofuels directive, as cited by many 
interviewees. Nevertheless, it is viewed as weak because it is not mandatory. Another 
problem is that national transposition is not always done enthusiastically, and a 
ministry with less knowledge or interest may be put in charge – such as infrastructure 
rather than environment or energy. 
 
A range of other methods around Europe have shown varying success in promoting 
biofuels. In France and Spain, general government planning and financial support 
have aided progress. In the UK , a 20p duty differential has yielded not much 
improvement after 3 years, although this may change in future. In Germany there is a 
helpful policy in that biodiesel is not taxed in the same way as fossil diesel, reversing 
an earlier European-mandated policy of equal taxation of all fuels. Tax exemptions for 
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refiners may not be the best way forward as experience in one member states shows 
the savings were not passed on to customers and demand went unaffected. It is noted 
that a renewable fuel obligation may be a more effective means of inducing progress. 
 
Other barriers include: 

o High investment costs in an uncertain market with too-low levels of policy 
support 

o Car manufacturer standards on the acceptable levels of biodiesel 
o Environmental legal standards on acceptable levels of organic substances that 

biofuels have trouble meeting 
o Vapour pressure limitations making bioethanol use more difficult 
o The potential competition within the EU from, for example, cheap agricultural 

production in Poland, discourages action in other member states 
o Fragmentation of interest groups, such as free traders vs. those favouring 

indigenous production, making any action a political risk for government 
o Complexities of the supply chain, creating uncertainty in the market for inputs 

and slow market development 
 
In summary, the interviews and the questionnaire responses both indicate the same 
influences for and against biofuels development. The oil industry is clearly identified 
as unenthusiastic in both cases. Regulation, by the EU and national authorities, is 
clearly an important driver. Also important is pressure by what might be seen as 
vested interests such as agricultural producers, and independent experts on the issue. 
The market may be maturing and there may be opportunities to make money, but the 
certainty on this point is not very strong – clearly there is quite some reliance on 
government support. 
 

6.1.10 Control over innovation 
 
Biofuels production can be characterised as an immature activity in a mature market.  
Manufacturers feel themselves engaged in a cottage industry alongside the immensely 
profitable, giant oil companies who dominate transport fuels.  The imbalance means 
they have little control over what happens to production and distribution – lack of 
standards means little confidence that products are uniform and technically 
acceptable, while high costs mean creating the best products, and testing to ensure 
uniformity, is prohibitively expensive. Distribution is not integrated into the mature 
fossil fuel distribution system in most cases, for a wide range of reasons. Clearly the 
industry needs to mature and, very likely, either work with or from within the mature 
fossil fuel companies to achieve significant market share.   
 
Even then, however, there will be extra demands. The supply chain is complex, and 
broad expertise is needed to understand it – even beyond that of the petroleum 
industries.  Farmers will also need to get used to unconventional crops and growing 
methods; different harvesting logistics requires good planning. More generally, the 
whole supply chain needs integration. 
 
Similarly, at the policy level, interviewees note that policymakers need horizontal 
expertise to support biomass. That is, there are links to environment, trade, 
economics, taxes, etc so this is a very demanding area for a policy planning unit. 
 
Both interviews and the questionnaire highlight that biofuels is entering a mature 
market with a somewhat complex technology (or at least, need to interact in complex 
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ways). Market awareness is a valued skill, while alliances and collaboration are both 
necessary, and somewhat difficult. It could well be that, as noted in the interviews, 
this is particularly because the dominant fossil fuel delivery supply chain is as yet not 
very accommodating to biofuels – clearly a collaboration with the big oil companies 
would be step change in the ease with which the process runs, whereas working along 
side them and without their resources is a challenge. As the supply chain involves 
multiple actors and types of expertise, there is a wide range of knowledge needed, and 
integration of various actors.  
 
Interestingly, the relative optimism on the state of technology and ability to develop it 
do not seem to reflect the general emphasis on the need to develop cellulosic ethanol 
manufacture for best results. This may reflect that many respondents are active in 
current technology, and therefore have a different focus. 

6.2 Barriers and drivers for biofuels – which are the important ones to 
address?  

 
The interviews and the questionnaire, as well as the manipulation of the model 
developed as a result of the questionnaire, indicate from work package 2 which 
barriers and drivers my have the most influence on development of biofuels. 
 
The main drivers for biofuels development at the moment are, moving from broad to 
specific, the concern about global warming, which drives a regulatory process to 
support biofuels, and hence creates a market niche companies wish to exploit. Hence, 
there are elements of social pressure (global warming concern), regulatory pressure, 
and market pressure. But they are all linked in a top-down manner – market pressure 
rising up from below, from consumers demanding biofuels as such, is very small. 
Manufacturers are not in the business out of concern for global warming, but rather to 
exploit the market that concern creates, largely via an intervening regulatory push, 
and with the ‘green profiling’ media benefit as a secondary aspect. Agricultural 
producers and processors were identified as have the highest benefits in the analysis 
of economic risks; interviews also indicated the value of biofuels to the agricultural 
sector independent of any environmental issues – it diversifies their options. 
 
The primary barrier identified is the unwillingness of consumers to pay more for 
biofuels even if they are more environmentally friendly. This does not mean 
consumers have anything against biofuels other than the potentially higher price – 
indeed questionnaire respondents find that consumers will be happy to adopt them 
when more are given the opportunity (presumably at competitive prices, though). At 
the same time, lacking the clear positive involvement of the oil industry (it varies 
from firm to firm, and country to country, but is on balance unenthusiastic) means 
biofuels don’t have the opportunity to synergize with their massive resources and 
integrated supply chain. 
 
Technical aspects are not identified as barriers – indeed respondents seem fairly 
confident on this front, with the exception of the ability to find financing for more 
innovative research and development. Biofuels is regarded as a mature technology 
where market penetration is the challenge now. 
 
This discussion is further developed in the next chapter. 
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7 OPTIONS FOR POLICIES AND INSTRUMENTS   

7.1 An Introduction to the Policy Instruments for Biofuels 
 
There are a huge variety of policy measures that can be adapted for use to encourage 
innovation of technologies, their production and use. The tools of greatest use will 
depend upon the stage at which a technology sits within the innovation cycle. It is also 
vital to understand the economic, social and environmental context for the technology 
ie what is it designed to do, how will it impact on society and the environment, what 
is its economic viability. Finally it is important to understand the boundaries of what 
is a proportionate, acceptable and legally sound approach in terms of policy activity.  
 
For biofuels, determining the best approach has been complicated by a variety of 
factors. As illustrated by the earlier analysis, these include the following: 
 

·  The policy drivers, and indeed the policies, relative to the encouragement of 
biofuels are developing rapidly.  These include concerns over climate change, 
security of energy supply, and the reform of agriculture and agricultural trade. 

·  Partly as a result of the above, there are very different and potentially 
contradictory goals and pressures that have led to the development of the 
existing set of policy instruments.  

·  There are also the complications that, if biofuels are to be used as an 
environmental technology ie to achieve a perceived environmental benefit, 
policies need to be directional and a mechanism for monitoring whether the 
goal is being achieved must be in place. As with all technologies, there are the 
indirect impacts of increased biofuels production, both in terms of the EU and 
globally, which are proving divisive, but need to be taken more fully into 
account.  

·  New supply chains are required to direct significant quantities of biofuels into 
the market.  The supply chains are difficult to develop. 

·  The question of domestic production versus imports of fuels or feedstocks is a 
particularly complex one, with the two approaches seen to be in competition, 
and ideally requiring different policy priorities. 

·  In a similar way, the dichotomy between first and second generation 
technologies needs to be managed effectively, such that currently available 
sources are developed, but without creating lock-in that impedes new 
technologies coming into the market.  Also, new or additional incentives will 
need to be applied when second-generation alternatives begin to come on 
stream. 

·  A range of vested interests are involved in the development of biofuels, and 
developments are motivated by different concerns in different situations.  In 
some countries, for example, support to the agriculture sector is paramount, 
while in others, security of energy supply or greenhouse gas emission 
reductions may provide the primary motivations. 

·  Finally, biofuels for transport represents a whole raft of technologies currently 
being marketed, being pioneered/tested and under development.  Different 
policy tools are needed to at these different stages to encourage directional 
development towards the ultimate objective.  

 
The diversity within the biofuels sector also means that there is a broad variety of 
mechanisms that can be utilised to drive forward development, and that this can be 
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done (and should be) at different levels of government depending on what is most 
appropriate.   
 
The above represents a huge number of decisions, value judgements and assessments 
that must be made in order to establish an effective and logical way forward for 
biofuels for transport over the coming decades. Figure 8 presents a generic typology 
of the range of policy instruments available as an illustration. 
 

Figure 8: Range of Instruments (not comprehensive: but indicative of the range 
of options) 

 

 
However, given the complexities outlined above, it is unlikely that a single 
prescription or policy package will ever be realistic for all available situations, for 
example across all biofuel pathways and all Member States.  Instead, the sections 
which follow bring together insights from various elements of the analysis, and 
highlights some of the key distinctive features that have emerged. 

7.2 Investigating Potential Policy Solutions for Biofuels 
 
During this paper we have presented information on the current state of play regarding 
biofuels technology, the market and current policy making. Given the targets set out 
by for the EU by Directive 2003/30, we know that biofuels as a sector is set to expand 
with the key specific policy pressures at present being the need to reduce greenhouse 
gas emissions and the need for greater energy security within the EU. In addition there 
are secondary drivers such as the wish to diversity agricultural development. This is 
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all set in the context of an EU increasingly concerned about the competitiveness of its 
economies and the need to generate growth and jobs in a sustainable way. As a 
potential clean technology biofuels offers this possibility if development takes place 
in a certain direction.  
 

Figure 9: Schematic of Instruments and Technology Stages 

 

 
 
In terms of assessing the policy instruments it is important to take into consideration: 
the policy instruments that have succeeded in the past; how the policy landscape is 
changing at present, for example with increased attention to better regulation and the 
simplification of regulatory mechanisms; and the different pressures and risks that 
exist in terms of the development of the sector. A long list of potential instruments, 
containing a wide variety of potential policy solutions, is presented in Figure 10. This 
takes as its starting point the list of generic instruments set out the categories of 
pressures and risks represented in the Montalvo model of innovation – which has been 
the basis of all work under the POPA research study. These categories are used as an 
organising principle for the analysis, with detail as to how instruments might be 
utilised for the specificities of biofuels development and production. This is first 
addressed from a theoretical perspective; however the fifth column of the table notes 
specific examples and case studies identified in the research that fit into each of the 
categories identified. The fourth column highlights at what level of governance this 
might be taken forward; while the third column identifies key policy linkages, ie 
where complementary or synergistic effects can be identified between different 
instruments. The final column includes notes of  specific aspects of biofuels that will 
affect the nature or extent of the possible application of each instrument with respect 
to biofuels. 
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Figure 10: Long List of Policy Instruments and their Potential Use for Biofuels   

Generic Instrument Specific Application of 
instrument Linkages Level of 

Governance 
Examples if 

any 

Notes on 
technology-specific 

aspects 
Category A Perceived Environmental Risk – risk being addressed 
Clarify risks: 
understand risks 
better: science and 
research;  

N/A    Principal risk is 
global warming – 
not specific to the 
technology. 

Communicate risks: 
information 
campaigns. name 
and shame 
instruments 

As above     

Increase the 
perception of risks to 
make responses 
stronger. 

Campaigns to emphasise risk 
of global warming, and to link 
biofuels as part of the solution 
to this. 

  UK: 
advertising 
for ‘global 
diesel’ brand 

Climate awareness a 
major issue in itself 
and not always 
understood; hence 
difficult also to make 
the link to a 
technology that is 
itself complex and 
poorly understood. 

Category B Perceived Economic Risk 
Liability provisions Liability provisions relevant 

to use of GM crops may be 
relevant, eg for use of 
modified maize, rapeseed or 
soya. 

   Apparently low risk 
of liability except 
with respect to use of 
GM crops. Liability 
for climate change or 
biodiversity loss 
probably too diffuse 
to be relevant? 

Liability notification 
requirements in 
report and accounts 

Pressure for carbon 
accounting in company 
accounts. 

   Again, generic 
concerns over carbon 
unlikely to be linked 
specifically to one 
technology such as 
biofuels 

Emissions trading 
(can be +ve or –ve 
depending on 
whether buy or 
seller; grand fathered 
or auctioned) 

Include oil sector as buyers, 
or biofuel producers as sellers, 
in EU ETS or other trading 
regimes. 
 
Allow trading as alternative to 
meeting company-level 
obligations/quotas, eg for fuel 
suppliers. 

Accreditation 
or 
certification 
schemes; 
quotas or 
obligations 
on fuel 
suppliers. 

  Accreditation or 
certification 
particularly 
important for 
biofuels because of 
major variations in 
life cycle carbon 
content and other 
environmental 
performance criteria 
according to crop 
source and 
provenance, and 
manufacturing 
process as well as 
the final product 
itself. 

Taxes and charges – 
inc tax differentials 

Reduction in fuel duties 
related to biofuel type and 
blend percentage. 
 
Reduced use or access 
charges for bio-fuelled 
vehicles. 

Can link to 
other 
mechanisms. 
Link to 
accreditation 
desirable. 

 Various  
 
 
 
UK: London 
Congestion 
Charge??? 

Major opportunity 
owing to very high 
duty levels on road 
fuels. 
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Subsidies and 
allowances  

Subsidy for crop production 
within CAP – use of set-aside 
land 
 
Subsidies and advance capital 
allowances, etc, for building 
and/or operating biofuel 
production plant. 
 
Regional or rural development 
funding. 

   Particularly 
important for 
establishing plant 
with high capital 
costs – eg ethanol 
plant.  
 
Biofuels perceived 
as important new 
economic 
development 
opportunity for rural 
and peripheral areas. 

Fines and penalties 
for non compliance 

N/A? Compliance with 
what?? 

    

Category C Perceived Market Pressure 
IPP Marketing of vehicles capable 

of using flexible and/or high-
percentage biofuel blends. 

Vehicle 
standards; 
fuel 
standards; 
public 
procurement 

 France? Manufacturers 
willingness to 
warrant their cars for 
use of biofuel blends 
above, say, 5% v/v 
important in 
reaching higher 
biofuel penetration. 

Public procurement Specification of biofuel 
blends for fleet refuelling. 
 
Purchase of fleet vehicles 
capable of using flexible 
and/or high-percentage 
biofuel blends. 

   
 
 
Sweden? 

Fleets and fleet 
refuelling a 
potentially important 
market development 
path for alternative 
fuels. 

Quotas National target percentages 
established (eg under Biofuels 
Directive) 
 
Obligation may be placed on 
fuel suppliers or distributors 
to include specified 
percentage biofuel blend. 

    

Subsidies and 
allowances 

See above     

Access possibilities 
(eg electricity feed in 
laws) 

Mandate sale of biofuels or 
biofuel blends in designated 
areas (eg administrative areas, 
urban centres or air quality 
management areas). 

Quotas    

EMAS and ISO Encourage or mandate 
environmental management 
systems as means to promote 
best practice in crop 
management, biofuel 
production, fuel and fleet 
management, etc. 

   Could these 
standards be 
particularly adapted 
to biofuels? 

Public reporting Require growers to meet 
agricultural best practice 
guidelines. 
 
Increase pressure for fuel 
chain actors – especially fuel 
suppliers, to report against 
targets eg those in Biofuels 
Directive. 

Targets and 
norms. 
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Permit requirements 
and links to life 
cycle/raw material 
use 

Establish accreditation to 
identify good quality biofuels 
with high carbon reduction 
values and potentially other 
environmental performance 
criteria. 

Any 
incentives or 
standards 

 UK: options 
examined but 
not yet 
implemented. 

Accreditation or 
certification 
particularly 
important for 
biofuels because of 
major variations in 
life cycle carbon 
content and other 
environmental 
performance criteria 
according to crop 
source and 
provenance, and 
manufacturing 
process as well as 
the final product 
itself. 

Category D Perceived Community Pressure 
Labelling Labelling of biofuels and 

biofuel blends – in particular 
with respect to ‘well to tank’ 
net carbon  

Accreditation    

EMS (eg affect 
municipal policies) 

???     

Information 
campaigns and 
surveys 

Informing farmers of the 
additional opportunities 
offered by biofuels and likely 
future markets. Also 
information and guidance to 
spread best practice. 
 
Campaigns to inform 
businesses – especially fleet 
operators – of the benefits of 
using biofuels and blends. 

    

Category E Perceived Regulatory Pressure 
Info campaigns to 
highlight cases of 
response to non-
compliance 

N/A? (see above)     

Fees and fines and 
court cases 

General legal and 
administrative effort to 
improve enforcement of all 
mandatory norms and 
standards. 

Standards; 
any 
mandatory 
norms 

   

Quotas and purchase 
requirements 

See above     

Liability laws See above     
Standards: 
emissions, ambient 
quality, technology 
etc 

Fuel quality standards; 
currently these restrict the 
level of biofuels in blends. 
Could mandate higher levels 
of blend, and/or set separate 
standards for high-biofuel 
blends. 
 
Mandating that classes of 
vehicles be capable of using 
flexible and/or higher-
percentage biofuel blends; 
and/or set separate standards 
for high-biofuel vehicles. 

   Fuel standards are 
important to 
maintain fuel quality 
in blends, and hence 
protect consumer 
confidence. 

Emissions trading See above     
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Category F Technological Capabilities 
Subsides – grants, 
accelerated 
depreciations etc 

See above     

Research Additional research into 
advanced techniques eg 
hydrolysis, gasification. 

   Basic techniques are 
well-established, but 
further developments 
important to deliver 
pathway to second-
generation biofuels. 

Address perception 
of technology risk – 
pilot projects 

Pilot projects to be supported 
in various parts of fuel chain 
to demonstrate feasibility to 
conservative actors in field. 

   Development and 
demonstration 
particularly 
important as these 
are still seen in many 
areas as ‘novel’ 
technologies; plus 
supply chain is long 
and complex, with 
many conservative 
actors. 

Category G Organisational Learning 
Information 
campaign/workshops 
etc 

See above re agricultural best 
practice, demonstrating new 
technologies, etc. 

    

Voluntary 
agreements 

Eg with fuel suppliers to 
support targets for biofuel 
blending. 

Targets    

Open method of 
coordination (OMC) 

Member States to share and 
promote best practice; to 
promote a single market in 
biofuels in Europe, etc. 

Targets, 
taxation and 
other market 
measures. 

   

Category H Strategic Alliances 
Technology 
platforms 

Coordination of research and 
development to focus on 
advanced methods for 
innovation. 

   DG Research is 
promoting R&D 
specifically for 
biofuels. 

National green 
foresight committees 

Specifically for biofuels??     

Supply chain 
requirements – link 
to EMS, IPP etc 

See above Standards 
and norms; 
accreditation. 

  Particularly 
important for 
biofuels because of 
major variations in 
life cycle carbon 
content and other 
environmental 
performance criteria 
according to crop 
source and 
provenance, and 
manufacturing 
process as well as 
the final product 
itself. Also a long 
and complex supply 
chain makes agreed 
standards important. 

Other Promoting best practice in 
cooperation eg through new 
designs of contracts in the 
supply chain to reflect long-
term needs to develop the 
chain. 

   New experience and 
practices needed to 
facilitate new fuels 
entering the supply 
chain. 
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Category I  Networks of Collaboration 
Technology platforms See above     
National green 
foresight committees 

See above     

OMC type activities See above     

 
Next, combining this list with insights gained in Work Package 2, the sector 
workshop, and our broader analysis of policy instruments for innovation, Figure 11 
present additional details on a shortlist of the most relevant instruments. 
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Figure 9 – Table Outlining a Proposed List of Potential Policy Solutions for Biofuels for Transport 

Key  A - Perceived Environmental Risk 
 B - Perceived Economic Risk 
 C - Perceived Market Pressure 
 D - Perceived Community Pressure 
 E - Perceived Regulatory Pressure 
 F - Technological Capabilities 
 G - Organisational Learning 
 H - Strategic Alliances 
 I - Networks of Collaboration 

 
 
Innovation 
Categories 

Specific Application of 
instrument 

Relevant 
Fuels Policy Target Timescale Conditions for Success Who Needs to Act 

A Campaigns to emphasise risk of 
global warming, and to link 
biofuels as part of the solution to 
this. 

All Strengthening links to 
environmental concerns, 
especially climate change 

Medium 
to long 

Need a system whereby the savings can be 
proved, public concern about the impacts of 
biofuels is currently high. Needs to be 
addressed before an awareness campaign is 
undertaken 

·  NGOs assuming 
conditions for success are 
met 

·  National government 
·  Biofuels industry, but 
likely to engender 
confidence in message 

B Taxes and charges – inc tax 
differentials: 
 
a) Reduction in fuel duties related 
to biofuel type and blend 
percentage. 
 
b) Reduced use or access charges 
for bio-fuelled vehicles. 

 
 
 
All 
 
 
Mainly 1st 
generation 

 
 
 
Market 
 
 
Market 

 
 
 
Short to 
medium 
 
Medium 

Issus of concern is that tax exemptions etc 
promote a market but currently do not 
consider the nature of the products on that 
market. Has lead to lots of dis-information, 
concerns about supporting an unregulated 
market etc Taxes etc, currently Member 
State specific and highly variable, not flat 
across the EU. The level of such duties has 
to be correct 

·  National Governments 
·  European Commission – 
in terms of cross Member 
State issues 

B, C, F a) Subsidy for crop production 
within CAP – use of set-aside land 
 
b) Subsidies and advance capital 
allowances, etc, for building and/or 
operating biofuel production plant. 
 
c) Regional or rural development 
funding. 

Mainly 1st 
generation 
 
Mainly 
ethanol, 
2nd 
generation 
 
All 

Feedstocks 
 
 
Supply chain/production 
 
 
Supply chain/production 

Short 
Term 
 
 
All 
 
 
 
All 

The CAP expected to come under 
increasing pressure due to conflicts with 
WTO rules, any additional/extensions of 
subsidies may be problematic.  
There is provision for funding potentially 
under the new financial perspective for 
biofuels, however, the extent of 
applicability is still uncertain 

European Commission and 
Council 



- 69 - 

C Public procurement: 
 
a) Specification of biofuel blends 
for fleet refuelling. 
 
b) Purchase of fleet vehicles 
capable of using flexible and/or 
high-percentage biofuel blends. 

 
 
Biodiesel 
and 
ethanol 
 
Biodiesel 
and 
ethanol 

 
 
Market 
 
 
Market 

 
 
Short 
 
 
Short to 
medium 

Public procurement could lead to the 
development of a bigger market but needs 
some guarantees of the benefits that might 
result. Important to share ideas and practice 

Local authorities, but 
possibly Member State 
guidance on how to do this. 
European Commission – a 
forum to share best practice 
and ideas on this and other 
issues would be of use 

C, E Quotas: 
 
a) National target percentages 
established (eg under Biofuels 
Directive) 
 
b) Obligation may be placed on 
fuel suppliers or distributors to 
include specified percentage 
biofuel blend. 

 
 
All 
 
 
 
All 

 
 
All 
 
 
 
Market 

 
 
Now to 
medium 
 
 
Short to 
medium 

Targets are in place, but the issue is how 
these are achieved. What is the cost 
efficiency of a obligation vs a tax, which is 
most likely to lead to a positive outcome? 
Which offers the greatest potential 

Member States 
European Commission 
guidance?? 

C, H Establish accreditation to identify 
good quality biofuels with high 
carbon reduction values and 
potentially other environmental 
performance criteria. 

All All Short to 
medium 

This is vital in order for biofuels to be seen 
as a clean technology. Must take into 
consideration international aspects and can 
not be used as a mechanism for protecting 
the EU market. 
Suggested that there should be certification 
for carbon and a voluntary agreement for 
other social and environmental factors – 
how might this work?  

European Commission 
CEN 
NGOs 

D Labelling of biofuels and biofuel 
blends – in particular with respect 
to ‘well to tank’ net carbon  

All Market Medium Important in terms of awareness raising and 
making sure that actions are carried 
through, how can you ensure quality and 
that labels reflect true levels? 

CEN? 
European Commission 
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D Information campaigns and 
surveys: 
 
a) Informing farmers of the 
additional opportunities offered by 
biofuels and likely future markets. 
Also information and guidance to 
spread best practice. 
 
b) Campaigns to inform businesses 
– especially fleet operators – of the 
benefits of using biofuels and 
blends. 

 
 
All 
 
 
 
 
All 

 
 
Feedstocks 
 
 
 
 
Supply chain/market 

 
 
Short to 
medium 
 
 
 
Short to 
medium 

Need to identify what information is 
necessary to provide to these individuals ie 
security in terms of continued investment 
for farmers, quality of supply. These must 
be in place in order for a legitimate 
information campaign to be possible. 
Should such a campaign also provide 
information on eg farming practices 
required to produce certain biofuels 
qualities 

European Commission – to 
provide background 
information 
Member States  
Local Government 
Specialist support agencies 
for agriculture eg FWAG in 
the UK 

E Standards: 
 
a) Fuel quality standards; currently 
these restrict the level of biofuels 
in blends.  
 
b) Could mandate higher levels of 
blend, and/or set separate standards 
for high-biofuel blends. 
 
c) Mandating that classes of 
vehicles be capable of using 
flexible and/or higher-percentage 
biofuel blends; and/or set separate 
standards for high-biofuel vehicles. 

 
 
Ethanol 
 
 
 
All 
 
 
 
Biodiesel 
and 
ethanol 

 
 
Market 
 
 
 
Market 
 
 
 
Market 

 
 
Short 
 
 
 
Medium 
 
 
 
Medium 

Need industry to work together to result in 
mutually acceptable standards eg biofuels, 
automotive and oil sectors.  

CEN 
Broad variety of Industry 
representatives 

F Additional research into advanced 
techniques eg hydrolysis, 
gasification. 

2nd 
generation 

Supply chain Short to 
medium 

F Pilot projects to be supported in 
various parts of fuel chain to 
demonstrate feasibility to 
conservative actors in field. 

All Supply chain Short to 
medium 

Need an understanding of the way forward 
in terms of biofuels and certainty over the 
role of the sector in the market place over 
time 

European Research bodies 

G Information campaign/workshops 
etc:  
 
a) agricultural best practice  
 
b) demonstrating new 
technologies, etc. 

 
 
Mainly 1st 
generation 
All 

 
 
Feedstocks 
 
Supply chain 

 
 
Short to 
medium 
Short to 
medium 

At present there is a huge diversity of 
practice across the EU in terms of biofuels, 
both in policy making but also technology 
use, research regimes and supply chain 
solutions. Processes are regularly going on 
in parallel and there is no one place where 
the whole breadth of stakeholders are 

European Commission – 
potentially taking a lead in 
terms of opening a dialogue 
on the issue and bringing 
together some 
understanding of the issues.  



- 71 - 

G, I Open method of coordination 
(OMC): 
 
a) Member States to share and 
promote best practice;  
b) promote a single market in 
biofuels in Europe, etc. 

 
 
 
All 
 
All 

 
 
Feedstocks and supply chain 
 
Market 

 
 
 
Medium 
term 
Eg 
consistent 
incentives; 
Long term 

F, H, I Technology platforms: 
 
Coordination of research and 
development to focus on advanced 
methods for innovation. 

 
 
2nd 
generation 

 
 
Supply chain 

 
 
Short to 
medium 

brought together to thrash out their 
understanding of biofuels for transport, how 
they might be taken forward and best 
practice within the sector. 

 

H Promoting best practice in 
cooperation eg through new 
designs of contracts in the supply 
chain to reflect long-term needs to 
develop the chain. 

All Supply chain Short to 
medium 

 Industry 
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7.3 Insights from Work Package 2 
 
The analysis of barriers and drivers from Work Package 2 was summarised in Chapter 6.  In addition, 
this analysis and allowed some preliminary conclusions to be drawn as to the priorities for future 
policy.  These were as follows. 

 
Driver: environmental benefits of biofuels are their main beneficial characteristic 
Barrier: some concerns about environmental disbenefits of biofuels 
Driver: pressure by vested interests: agricultural producers and experts 
�  Implications for policy: it will be important to ensure environmental characteristics of biofuels 
through measures such as permitting, regulatory standards, voluntary agreements, and guarantees of 
origin. Once standards are guaranteed, publicity on positive aspects will help gain public buy-in; this 
can be done through awareness campaigns; public-private-NGO partnerships dispensing information, 
and labelling. This should expand the support base beyond those vested interests currently engaged. 
 
Driver: Community and Member State regulatory pressure 
�  Implications for policy: the evidence points to the effectiveness and need for regulatory 
intervention in the short to medium term, but in the long term its use is predicted to be less influential 
– thus policy measures should be measured 
 
Barrier: Engaging in biofuels is seen as taking an economic risk for firms; there is little reason to 
engage at the moment.  
Barrier: Customers are unwilling to pay more for biofuels. 
Driver: Those who are engaged see a solid niche market emerging; agricultural producers and 
processors may see advantages. 
�  Implications for policy: the financial attractiveness for firms will increase as the market grows; 
growing the market will mean reducing the difference in price between fossil fuels and biofuels. In 
the short term this means measures such as tax breaks, or obligatory blending levels for all fuels. 
Development of the supply side so that it is less expensive will also be possible through research 
support of new technical developments. 
 
Barrier: lack of full-hearted engagement by the oil industry; would be useful for fuel delivery supply 
chain, financial backing, etc. 
�  Implications for policy: mandatory blending requirements entail engagement by the oil industry, if 
only at the blending and retail sites. Integration into the full supply chain becomes more likely as the 
financial attractiveness of the sector grows, so the measures to improve the market share will 
probably have an effect here as well. Government research support could facilitating collaboration 
through the supply chain and engage the oil industry as well. 
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7.4 Expert Input from Workshop 
 
In addition to the foregoing, the preliminary conclusions of this analysis and of Work Package 2 
were presented to an expert workshop in January 2006. The main conclusions of this workshop are 
summarised below. 
 
Market development 
 
For new technologies, it was recognised that a range of policies would be required, possibly 
sequentially, in order to drive the process from research through to mature markets.  Building in part 
on work by Foxon et al (2005), a possible sequence might include the following: 
 

·  Early research = networking, technology platforms, research grants and programmes 
·  D&D = funding for demonstrator plants 
·  Niche deployment = public procurement, capital grants 
·  Early commercialisation steps = fiscal incentives or sector obligations 
·  Full commercialisation = certification and quality standards 

 
It was recognised that stimulating a viable market was an essential first step; and that it may not be 
realistic or desirable to establish a certification system too soon.  Concerns over the WTO were 
widely recognised in relation to certification, and a voluntary approach to certification was agreed to 
be possibly could more realistic in the first instance.  It was generally accepted that certification, 
even at a global level, would become possible in due time, and is a more realisable goal that a formal 
labelling system.  In the interim, previous experience with forestry and fisheries suggests that a range 
of alternative certification systems might emerge.  This may well be unavoidable, and is not 
necessarily a bad thing even if not ideal. 
 
It was noted that structural funds were a potentially important source of funding for demonstrator 
plants - these had determined the establishment of biofuel production facilities in the former East 
Germany, for example.  Developing new plant is far more expensive than the earlier research stage, 
and therefore significant funding needs to be available.  However, in the absence of any certainty 
over the best available technologies, it is risky to ‘ pick winners’ for such funding. 
 
Barriers and drivers 
 
The need to better understand the barriers to technology development was reinforced - this is 
important in order to understand why previous attempts to boost specific technologies have not 
always succeeded. In the specific case of transport biofuels, the following barriers and drivers were 
highlighted. 
 

·  Uncertainty over the environmental benefits was confirmed to be a barrier; but measures can 
be taken to optimise the benefits available for first-generation biofuels, and this will then be a 
less important issue with second-generation. 

·  Concerns over the sustainability of imported feedstocks are a genuine concern in some 
quarters; and it is necessary to defend against the possibility of unsustainable imports whether 
or not the danger is an imminent or real one, in order to protect the environmental reputation 
of the fuels. 

·  The diversity of options available was also confirmed to be a barrier to effective interventions 
to stimulate the technologies, as effort and funding can become too diffuse. 
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·  Limited commitment by both oil and auto industries is also an important barrier at present. 
·  Ambivalence as to the best use of woody crops is also a potential barrier.  However, by 

creating diverse sources of demand for feedstocks, this could be an advantage in appropriate 
circumstances. 

·  Competing policy objectives can also create uncertainty and may push market development in 
different directions.  It was noted that security of energy supply is rapidly rising up the list of 
priorities, and as oil is one of the main sources of concern here, this could tip the balance in 
favour of liquid biofuels rather than thermal applications in stationary plant. 

·  Uncertainty over future oil prices also makes decision-making over investment more 
difficult, and it is impossible to get a clear consensus on the likely future trajectory of oil 
prices.  Oil prices are not linked to agricultural commodity prices, although there are signs 
that the prices of manufactured biofuels are beginning to track the oil price. 

·  The technical limit of 5 per cent biofuel in blends was noted to be a barrier even in countries 
where current blending levels are significantly below this level - a clear signal that higher 
blending levels would be available beyond a certain date was important in developing 
certainty for market development. 

·  The level of market pull is now becoming a significant factor in determining market size, 
domestic production, and import levels for first-generation biofuels.  This will begin to 
change the nature of the market significantly over the next few years. 

 
Dynamics of technology development 
 

·  It was agreed that a dynamic approach is required to focus on specific technologies at 
different stages of development.  Policy measures for the short, medium and long term all 
needed to be identified and deployed. 

·  Fiscal incentives were agreed to be an important enabler for first-generation biofuels; but this 
is in danger of being a blunt instrument, and it is not yet clear how these can best be adapted 
at a later date to allow second-generation biofuels to come through.  Lock-in to first-
generation processes was seen as a serious issue for the future. 

·  The role of local authorities and green public procurement more generally were emphasised 
as being already an important factor in market development in a number of Member States, 
eg Sweden, Netherlands. 

·  It was also noted that there was a growing interest in imposing biofuels obligations on fuel 
suppliers as a supplement or an alternative to fuel duty discounts. 

·  Persuading farmers to switch to long rotation energy crops has significant implications, not 
only for farming practice itself, but also for contractual relationships, etc. 

·  It was stressed that a distinction must be maintained between driving innovation in biofuels, 
as opposed to simply promoting biofuels irrespective of quality.  More focused instruments 
will be needed if innovation is to be the primary objective. 

7.5 Schematic of Combined Policy Packages 
 
As noted above, no single prescription for a policy package for all biofuels options is attempted here.  
However, the foregoing discussion highlights several key features and dimensions that are important 
in framing a given policy package.  These key features are as follows: 
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·  Although the end products can be similar, first and second-generation biofuels present 
different issues and different challenges in terms of policy.  Therefore, particularly from the 
‘technology push’ perspective, they require separate and differentiated approaches to drive 
innovation and deliver both environmental and economic benefits. 

·  The complexities of the supply chain are a significant factor, and differentiated policies are 
likely to be needed in order to strengthen the various parts of the chain, and to stimulate best 
practice. 

·  Reflecting the model outlined above of the stages of technology development, from research 
and development through to market maturity, it is helpful to distinguish a range of different 
instruments that can be applied at appropriate stages in the development of a given 
technology or set of technologies. 

 
Reflecting these features, the figures that follow present in schematic form a possible set of policy 
packages for first and second-generation biofuels respectively. These combine elements from all of 
the foregoing, and reflect the specific de issue dimensions sketched above. 
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 Figure 12 – Schematic of Policy Package for First Generation Biofuels for Transport 
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Figure 13 – Schematic of Policy Package for Second Generation Biofuels for Transport 
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8 CONCLUSIONS AND RECOMMENDATIONS 
 
In this analysis we have drawn on several models of innovation policy, and inputs 
from a number of different sources.  The latter include in particular 
 

·  The analytical framework of the Montalvo innovation model 
·  Expert responses to interviews and questionnaires 
·  Expert input in Work Package 4  
·  The results of the literature review 

 
All of these have given valuable insights, but equally, no one has been found to be 
either superior to or much more useful than the others.  Equally, although a number of 
common themes have emerged and lent weight to the importance of certain specific 
policy instruments and approaches, we have concluded that no single prescription for 
a definitive policy package is feasible.  Instead, this concluding section summarises 
some of the key policy insights that have emerged. 
 
Overarching conclusions from the foregoing analysis include the following. 
 
Options and pathways 
 

·  Liquid biofuels for transport encompass in principle a very wide range of 
different fuels made from different feedstocks through a range of processes.  
This diversity of options can itself be a barrier to the development of these 
technologies.  In practice a rather more limited set of the most promising 
options can be identified, but nonetheless, these are sufficiently diverse to 
require differentiation of policy approaches. 

·  First-generation biofuels are not complex or demanding in technology terms; 
market development is the more important requirement. 

·  For second-generation biofuels, in contrast, there are still important 
technological hurdles to be overcome.  Developing markets for the potentially 
novel feedstocks that might be used is also likely to require support through 
public policy. 

 
Barriers and drivers 
 
A range of diverse barriers and drivers to the implementation of biofuels technology 
have been identified.  It is important that these the be well understood; although 
equally it is likely to be necessary to focus on the most important barriers, and to 
reinforce the key drivers.  
 

·  Uncertainty over the environmental benefits was confirmed to be a barrier; but 
measures can be taken to optimise the benefits available for first-generation 
biofuels, and this will then be a less important issue with second-generation. 

·  Concerns over the sustainability of imported feedstocks are a genuine concern 
in some quarters; and it is necessary to defend against the possibility of 
unsustainable imports whether or not the danger is an imminent or real one, in 
order to protect the environmental reputation of the fuels. 
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·  The diversity of options available was also confirmed to be a barrier to 
effective interventions to stimulate the technologies, as effort and funding can 
become too diffuse. 

·  Limited commitment by both oil and auto industries is also an important 
barrier at present. 

·  Ambivalence as to the best use of woody crops is also a potential barrier.  
However, by creating diverse sources of demand for feedstocks, this could be 
an advantage in appropriate circumstances. 

·  Competing policy objectives can also create uncertainty and may push market 
development in different directions.  It was noted that security of energy 
supply is rapidly rising up the list of priorities, and as oil is one of the main 
sources of concern here, this may tip the balance in favour of liquid biofuels 
rather than thermal applications in stationary plant. 

·  Uncertainty over future oil prices also makes decision-making over 
investment more difficult, and it is impossible to get a clear consensus on the 
likely future trajectory of oil prices.  Oil prices are not linked to agricultural 
commodity prices, although there are signs that the prices of manufactured 
biofuels are beginning to track the oil price. 

·  The technical limit of 5 per cent biofuel in blends was noted to be a barrier 
even in countries where current blending levels are significantly below this 
level - a clear signal that higher blending levels would be available beyond a 
certain date was important in developing certainty for market development. 

·  The level of market pull is now becoming a significant factor in determining 
market size, domestic production, and import levels for first-generation 
biofuels.  This will begin to change the nature of the market significantly over 
time. 

 
Distinctive Elements of the Policy Package for Biofuels 

 
·  Fiscal incentives are an important enabler for first-generation biofuels in order 

to help develop a self-sustaining market; but this is in danger of being a blunt 
instrument in terms of differentiating between the best and the less good fuels 
from the perspective of greenhouse gas emissions or broader sustainability 
criteria. Lock-in to first-generation processes, whereby farmers and producers 
become dependent on current incentives indefinitely, is potentially a serious 
issue for the future. 

·  The role of local authorities and other agencies using green public 
procurement procedures to foster the user biofuels in captive fleets is already 
an important factor in market development in a number of member states, eg 
Sweden, Netherlands.  It will be important to consider to what extent this 
approach can be adapted in future to encourage second-generation biofuels -- 
possibly in conjunction with a future certification system. 

·  Owing to the uncertainties and complexities in relation to the environmental 
benefits of biofuels, developing a system of certification will be essential. 
However, it may not be realistic or desirable to establish a certification system 
too soon if this would be in danger of stifling market development; an 
appropriate balance is needed.  Concerns over the WTO were widely 
recognised in relation to certification as a potential barrier to trade, and a 
voluntary approach to certification is likely to be more realistic in the first 
instance as a means of avoiding such problems.  Even at a global level, 
certification is likely to become possible in due time, and is a more realisable 
goal that a formal labelling system.  In the interim, previous experience with 
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forestry and fisheries suggests that a range of alternative certification systems 
might emerge.  This may well be unavoidable, and is not necessarily a bad 
thing even if not ideal. 

·  Structural funds and other forms of capital grants and incentives are important 
to help with funding for demonstrator plants owing to high initial costs and 
other financial uncertainties (four example, over the future trajectory of oil 
prices).  

·  Persuading farmers to switch to long-rotation energy crops has significant 
implications, as it is a major departure from most current farming practice.  
Extensive advice and guidance is likely to be needed to help to transform 
farming practice itself.  In addition, however, further support is likely to be 
needed, for four example in adjusting conventional contractual relationships 
between farmers and those who they will supply. 

 
 

Driving Innovation 

��������

Although examples of policies to help promote biofuel production are now quite 
widespread, a distinction must be maintained between driving innovation in biofuels, 
and simply promoting biofuels irrespective of quality.  More focused instruments will 
be needed if innovation is to be the objective, and they will need to be applied in a 
more dynamic fashion to reflect future developments. 
��������

·  A dynamic approach is required to focus on specific technologies at different 
stages of development in order to drive forward innovation.  Policy measures 
for the short, medium and long term all need to be identified and deployed. 

·  Although fiscal incentives are a key component of market development, they 
do not in most cases differentiate in favour of the best quality biofuels, and do 
not therefore provided a strong driver for innovation and environmental 
improvements. Furthermore, it is not yet clear how existing incentives can best 
be adapted at a later date to allow second-generation biofuels to come to 
market, and in due time to supersede the first-generation fuels.  However, it is 
essential that lock-in to first-generation fuels be avoided. 

��������

Actors and Actions 
 
Reflecting the schematic diagrams presented at the end of chapter 7, the principal 
actions and corresponding actors are as follows. 
 

·  At EU level (generally implying initiating action by the Commission) a range 
of short-term actions were identified in support of first-generation biofuels.  
These include an expanded forum for network development; clarifying the 
application of future CAP subsidies as these relate to biofuels; ensuring that 
capital grants, including those under structural funds, are directed towards 
innovative and sustainable plant; addressing the de facto 5 per cent limit on 
biofuel blends; and engaging in the developing requirements for certification.  
For second-generation, ensuring the availability of grant funding and research 
programmes for advanced conversion processes are priority.  Subsequently, 
capital grants and further development of certification systems will be needed. 

·  At national level facilitating research is also important, as is awareness-raising 
activity.  Member States are likely to retain competence over national 
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incentive measures, particularly fiscal incentives, but it will be desirable to 
ensure that these are increasingly well-aligned to avoid distortions of the 
market.  Owing to the specifics of different countries’ agricultural systems, 
Member States will need to participate in identifying good practice and the 
most sustainable use of land for the purposes of producing biofuel feedstocks. 

·  At local level public procurement schemes consistent with national and EU 
frameworks were identified as the most important single action. Local 
incentives, for example for establishing production plants, may also 
supplement national and EU level funding. 

·  For industry, the first priority is to address the need for improved quality in 
terms of both carbon dioxide savings and general sustainability.  This could be 
through participation in certification schemes and promotion of good practice, 
initially at least on a voluntary basis.  Increasing engagement with the oil 
supply industry will be needed in the longer term in order to mainstream 
second-generation synthetic fuels. 

 
Concluding Remarks 
 

·  Biofuels technology represents a fast-moving field, reflecting the confluence 
of a range of factors – notably concern for climate change, the need to support 
rural communities while responding to the demands for reform of the CAP, 
and heightened awareness of energy security needs. One can therefore expect 
numerous further developments over a relatively short period of time and it is 
essential to ensure that policy initiatives reflect a nuanced view of the pros and 
cons of a range of approaches. This report aims to contribute to that 
understanding. 

·  As with most environmental technology clusters, biofuels is not one 
technology but rather can be broadly described as two generations of 
technologies, each with a wide portfolio of technologies within – in this case, 
there are wide divergences in fuel feedstocks, conversion technologies, biofuel 
types and final applications.  We can therefore expect to find a complex 
interaction of policy instruments, reflecting specific market applications and 
type of biofuel. This project has aimed to bring some clarity to some of the 
dynamics of the biofuels market and the policy interface – and it is hoped that 
the insights will be useful to policy makers at European, national, local and 
industry levels. 

·  Finally, this report is one background report to the international workshop to 
be held on 31 May 2006, and together with the other seven technology reports 
and the overarching synthesis, should allow a dynamic debate on innovation 
and technologies. Comments on the ideas in this report will be welcome and 
can be reflected in the final version. 
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