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Executive summary

Current transport is facing several challengesuding congestion, local air pollution, its
contribution to greenhouse gas emissions, andbldstot least its overwhelming dependence
on fossil fuels, and in particular crude oil dedveels. This dependence is even getting more
critical as crude oil prices have started to rigeomentially in the past years.

Various alternatives exist, but their success Igrdepends on the policy support they
receive, often in terms of fiscal incentives. Tésue of biofuels for transport has become
increasingly prevalent in the media and on politaggendas, a fact reflected by the recent
European Commission proposed binding target ftgaatt 10% of vehicle fuel in the

European Union to come from biofuels by 2020.

The current market introduction of biofuels and éiméicipated increase in the future may
have significant impacts on other commodity mark8tgh policy-induced market
disturbances can become a major barrier for inglastd public support for biofuels.
Therefore, the ELOBIO project develops low-distagopolicy options, enhancing biofuels
but minimising the impacts on e.g. food and feedkets, and markets of biomass for power
and heat. The project consists of a review of curegperiences with biofuels and other
renewable energy policies and their impacts onratisekets, iterative stakeholder-supported
development of low-disturbing biofuels policies, sebsupported assessment of these
policies’ impacts on food & feed and ligno-cellutsarkets, and finally an assessment of
the selected optimal policies on biofuels costs@uténtials.

This report makes an inventory of biofuel policyaseres applied or envisaged in the
European member states, based on a review of pofdicnation and country reports on the
progress towards the Biofuel Directive. Learningsif systems applied outside the European
Union can also be important, so biofuel policy nueas in specific relevant countries in
South America (Brazil), North America (USA) and Aglndia) are also described.

The impact of biofuel policy measures at countkelas analysed, with the focus on the
national market (amount, type of biofuels, distimgtbetween applications in blended or pure
(high concentration) form, amount of biofuel fugt®ns (pure or high concentration),
development of domestic biofuel production capaedssus biofuel imports).

European approach

Biofuels are supported on an EU and Member Staed Weith the instruments being closely
interlinked. While support to the agricultural ptmtion is regulated on an EU-level (as the
Common Agricultural Policy CAP is a common poliayder sole EU responsibility), in most
other areas, the EU provides the framework (elgwalg for tax exemptions of biofuels) and
leaves the decision on concrete policy measurdgetMember States.

Looking at the experiences in European Member Statitn high shares of biofuel
consumption — Germany, Sweden, France and Aussiews that a mix of policies is
necessary in order to successfully stimulate tb&bl market:

- Onthe one hand, all of these countries managedrtmuce a reliable "technical”
framework at an early stage, which is the precandifor an increasing biofuel market.
They reached agreements with car manufacturergti@banteed the availability and
warranty for cars adapted for the use of biofugtsan early stage, they also adapted
biofuel quality standards (biodiesel standard alyaa 1991 in Austria, followed by
France, Germany, Czech Republic and Sweden indaesafter; followed soon by
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standards on ethanol and biogas in Sweden). Tloes#res also succeeded in
establishing a distribution network by supportinlinf stations that offered biofuels.

- The establishment of a stable technical framewodliof these Member States is to
some extent also the result of an early involvenrebiofuels R&D.

- On the other hand, all these countries arranged favourable and stable financial
framework to cover the additional costs of biofud@lax exemptions were in place since
the early 1990s. Finally, all of those countriegmurted low blends as well as high blends
or pure biofuels.

- However, with rapidly rising biofuel volumes resngf in high tax losses for the
governments, there is a shift towards more efficimancial support mechanisms, with
obligation systems coming in place (often stilcmmbination with other support
mechanisms).

- It also needs to be noted that in all those Mersates interest groups actively supported
the introduction of biofuels. In Germany and Frarbe agricultural sector pushed
biofuels as a mean to establish an alternative ebdok agricultural products.
Furthermore, oil companies and/or car manufactuwerg open to biofuels. The political
awareness of biofuels as one option to support@ature or reduce environmental
pressures of the transport sector formed anotheoritant factor in creating a market for
biofuels.

Tax incentives vs obligation

There are two main instruments which are actuliylasis of biofuels supports schemes:
subsidisation to compensate the extra costs ofibisfcompared to fossil fuels, or
prescription of a mandatory uptake in the market.

The first option is implemented by a tax exempseheme, which has proven successful
although it caused important revenue losses foegouents. In the second option, fuel
suppliers are obliged to achieve a certain biogheke in their total sales. Here, fuel suppliers
and ultimately the transport users will carry tleisional costs. Both instruments can be
complemented by a number of other incentives, sagctupport to dedicated vehicles.

Past experience shows that partial or total exeamptirom fuel taxes for biofuels were vital
in promoting biofuels in the EU. All Member Stategh a high penetration of biofuels have,
or have had, a favourable tax regime in place,@gmany (until the end of 2006), Sweden,
Austria, France and Spain.

As the tax exemption must not exceed the levehefftiel tax, the instrument has proven
most successful in countries with high enough fdasi tax levels to compensate the
additional production costs of biofuels comparethifossil alternatives. This relation
becomes very clear for Germany, where the introdnaf a continuously rising ecotax on
fossil fuels from 1999 onwards, combined with d fak exemption for biofuels, eventually
led to biodiesel pump prices falling below thosdasisil diesel.

A switch towards obligation schemes can recentlpliserved as a consequence of the high
revenue losses resulting from tax exemption sche8iase 2005, 12 EU Member States —
accounting for almost 90% of the total EU biofuetssumption in 2006 — have switched
from a tax exemption to an obligation scheme. Imydember States, some mixed schemes
are in place, in which quota either limit the amboeoibiofuels that will benefit from a tax
exemption (France, Belgium), or tax exemptions @agply to certain biofuels (often high
blends) while the large volume biofuels fall underobligation scheme (Germany). Various
countries still combine of a tax reduction systeitian obligation scheme (France, UK,
Austria, ...), with the tax reduction diminishing o\ane.
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Low vs high blends

In most European Member States, there seems tadmelancy towards low-blend fuels as
implementation costs and time-to-market are lowantfor pure or high blend biofuels. Yet
there are arguments to also include pure biofuelsgh blends in the strategy:
- existing low-blend fuels alone will not be suffintedo meet the 10% target for 2020,
because of fuel quality limitations (EN590 for aie€EN228 for gasoline),
- preparedness for the use of high blends mightlssa means to enhance
responsiveness to an abrupt increase in oil pacasipply problems,
- adapting the engine to high biofuel blends can b&p in reducing exhaust gas
emissions; some biofuels (e.g. E95, bio-methaneEDPMve inherent low emissions,
- the use of pure biofuels and dedicated technolegyportant for raising public
awareness on biofuels and clean transport in genera
Compared to low blending, high-blend fuels stitiuge more structural adjustments in
vehicle technology and fuel distribution systemfbkethey can make a concrete impact.
Therefore the market for high blends needs a @iffeapproach than general blending.
High blends are difficult to include in a mandatsggtem, a tax differential remains the most
important policy tool for these fuels, combinediwsbncrete user incentives (e.g. free
parking or congestion charge exemption).

Differentiation between biofuels

Within a large biofuel market, it is possible — atebirable — to differentiate between
different biofuels and production pathways, speaify looking into their effect on avoided
greenhouse gas emissions, security of supply acwdiyral income, while avoiding an
excessive impact on other markets (like food).

Recently there is a serious debate going on abewustainability of current biofuels.
Traceability of biofuels will be key, including anking of different biofuel production
pathways based on the efficient use of biomass;dah®on content and GHG savings
potential, production costs and interference wathdf markets to identify those pathways that
should primarily be supported to best fulfil theimabjectives in supporting biofuels. So a
government may thus decide to differentiate supjoodifferent biofuels in order to minimise
potential negative impacts. Other measures likification will therefore ideally

complement the main instrument that creates th&ehademand (obligation or tax
exemption).

Measures on the supply side have had a limited aingato now in developing a market
demand, but their significance may increase asladcsteer a growing biofuel market into
the desired direction.

- A crop-specific feedstock support subsidy may helgirect the crop mix into an
environmental- and landscape-beneficial pathway.ekample, the current revision of the
energy crops scheme extended the support to patenni

- Investment subsidies for production facilities wendy partially successful in the past.
However, they become more important in the futtiredre advanced biofuels are
desired. Production facilities for advanced biosughve much higher capital costs than
those for conventional biofuels.

- Collaboration with car manufacturers is very impattwhere pure or high concentration
biofuels intend to be used, and this was succefksfbiodiesel in Germany and ethanol-
FFVs in Sweden. Depending on whether there wik Ipelicy push for high blends in



elobio °.

................................... Biofuel policies for dynamic markets o

addition to low blend options, collaboration andlidated subsidies for adapted cars can
be of importance as Sweden demonstrated with tteesaful introduction of flexi-fuel
vehicles. Moreover, it should be noted that puodugls also lead to increasing public
awareness for biofuels.

- Certification of biofuels becomes more importantrwvthe market reaching a certain
share. Only with additional measures such as watibn (either of fuels or of the fuel
suppliers) it can be ensured that the GHG balaswgead and that other environmental
impacts are limited.

Long term stability

Creating a long-term stable framework for farméisfuel producers, oil companies and car
manufacturers is an important factor for a sucegssdfuel policy. This can best be met by
setting long-term targets and a predictable pokegm an industry point of view, this would
argue in favour of a unique EU biofuel policy.

If targets are set, these should ideally be bintlngets, in order to create investment stability
for industry. When setting the targets, the degephaiofuel policy needs to be set into
context with other existing legislation (in parteuenergy and agricultural policies) and other
policies aiming at similar objectives in order ttheeve a consistent, cost-efficient overall
approach. If, for example, GHG emission reductase the only objective for promoting
biofuels, other policies are likely to achieve Hagne results at lower costs. In this respect, the
proposed Renewable Energy Directive asks MembeesSta provide National Action Plans
on their optimal mix of renewables.

Standards for biofuels are best taken on an EU:l8Wes will be beneficial for transport
users and car manufactures as well as the biafdaktry. Also a certification scheme to
ensure sustainability of domestic and imported lissns most efficient on an EU and even
worldwide scale. Furthermore, current Europearslagon (i.e. fuel quality directive) will
need to be adapted so as to allow for higher sludrgsfuels, the process of which has
already started.

RTD is necessary in a coordinated way betweendhemal and EU-levels. In particular,
advanced biofuels are a promising technology tgaiires further R&D. Additionally, there
should be an emphasis on R&D for dedicated energgstock. Today's production
techniques use traditional food/fodder crops. Tleesps can be further optimized for
energy/biofuel production. Also new crops can beeamteresting for advanced biofuels.

Experiences outside Europe
We looked into the main regions outside Europe whwofuels are promoted at large scale.

Brazil is of course the most prominent example, reachib% share of ethanol in their
gasoline market, partly through a general blen@dhg0-25% to all gasoline, partly through
the use of pure ethanol in dedicated ethanol vehiehd recently also flex-fuel vehicles.
Already 30 years ago, the Brazilian governmentetba programme ‘ProAlcool’ to build up
some competitive advantages to sugarcane etha@@suan automobile fuel by investing in
technology research, creating an alcohol indugboéity and offering incentives for the
private sector. The main driver was to create tarrative for fossil fuel and reduce Brazil's
dependence on imported crude oil (the decisiontnggered by the oil crisis in mid 1970s).
In the course Brazil has created a real advantagpared to the rest of the world in the
market of ethanol production and technology inltdmg term. This case shows the
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importance of public policies in allowing the crieatof a market for renewable energy.
Mechanisms for implementing economic and technofagjicies can lead the private sector,
and society in general, towards the accomplishmantanned national or environmentally
sustainable goals. On the other hand, the declieeonomic competitiveness due to the fall
in oil prices in the 1990s illustrates the diffice$ of long-range planning, which is one of the
key points for planning sustainable developmemttsties. The recent market change with
the availability of flexible fuel vehicles and thenewed environmental interests, creates a
serious rise in demand, building on the 30 yeaargshexperience in Brazil. With a 90%
share in car sales, flexible fuel vehicles reatBate a long term option for Brazil to break
away from fossil fuel addiction in transport, whileere are enormous possibilities for ethanol
export to the rest of the world.

The USA has a long ethanol history, which is mainly fo@ssen blends up to 10% (gasohol).
Biodiesel is expanding rapidly in recent years, éesv its production level is still 10 times
lower than ethanol.

The reasons behind the introduction of bio-ethamtiie USA varied between security of
energy supply in the beginning (energy crisis | 18970s), reduction of vehicle pollution in
the 1990s and again security of energy supply 2f860. The fact that the fuel is
domestically produced is an important factor, aiduels can reduce to some extent the
major oil imports into the US.

Since 1978, there have been continuously maintaiaédnal tax incentives to encourage
ethanol fuel production and use. This has beenlsogmted with fuel regulations
(oxygenates and RFG), fleet requirements, impoiffsaCAFE credits and research funding.
On top of Federal initiatives, also State initiagplay an important role. State incentives,
which come on top of federal incentives at the esm make the difference. These State
incentives often depend on the role of lobby groams local stakeholders. Recently the
Renewable Fuels Standards of 2005 and 2007 hage giveal boost to biofuel production in
the USA. Most of the ethanol production is nowha tgricultural states in the Mid-West,
reflecting the fact that about 95% of US ethanolduiction is from corn, with an important
role for local agriculture.

There is however increasing criticism worldwide iagathe production of ethanol from corn,
as a substantial amount (over 30% of US corn prdxhjcis used to produce fuel, which
seems to have an important effect on world corcegriMoreover the GHG balance of US
ethanol from corn is generally rather poor (somesiraven worse than fossil fuels). US
government is therefore increasing its focus oluloede based biofuels, as well as
introducing GHG thresholds for current biofuels.

India has one of the fastest growing economies in thddvemd fuel consumption is rising
with an average of around 5% per year. This wiliesly increase India’s dependence on
imported oil.

India has taken various actions to introduce ethand biodiesel in gasoline and diesel fuel
respectively. Despite of the existing presencaugas cane and ethanol production in India
(not for fuel purposes), the fuel ethanol story basn hampered by discussions on price,
availability, and the lack of appropriate policgrinework that accommodates various interest
groups, so ambitious targets were not met. Onkeofrtain problems is the competition
between uses of ethanol and its feedstock.

The strategy on biodiesel is different. From thgibeing it is decided that the focus will be
on non-edible oils (mainly Jatropha), which do cotnpete with food markets. Advantage is
also that crops can be used which are not very deimg and can use wasteland in difficult
climatic conditions. However introduction is goingich slower than anticipated and India’s
commercial production of biodiesel is currently afthnegligible.
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The experiences outside Europe show that biofueketsare growing worldwide, but it is
not always easy to regulate the market throughairepolicy choices. Worldwide evolutions
play an important role, and crop production remali@gendent on various factors (varying
climatic conditions, increasing demand for food,....)

While volumes are rising, it is clear that biofuate now passing from an initial pioneering
stage to a more mature market. Biofuel policy stidotus on cost-effectiveness and not
primarily and exclusively aim at fulfilling a cernetarget for biofuel consumption, but that
the key drivers underlying a biofuel policy mustkapt in mind, namely to increase energy
security, secure domestic agricultural income a&uice GHG emissions.

With rising volumes, impacts on other markets (fagd commodities) become prevalent and
policies should also focus to minimizing possibégative impacts (e.g. on other commodity
markets or use of land resources). This will belistdliin the further course of the ELOBIO
project.
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1 Introduction

The current market introduction of biofuels hasgigant impacts on other commodity
markets. Such policy-induced market disturbanceseaome a major barrier for industry
and public support for biofuels. Therefore, the BLO project develops low-disturbing

policy options, enhancing biofuels but minimisitng impacts on e.g. food and feed markets,
and markets of biomass for power and heat. Thegrapnsists of a review of current
experiences with biofuels and other renewable gngogicies and their impacts on other
markets, iterative stakeholder-supported developmilow-disturbing biofuels policies,
model-supported assessment of these policies’ itapacfood & feed and ligno-cellulosic
markets, and finally an assessment of the selegitchal policies on biofuels costs and
potentials.

This report shows the combined results of taslkaBdLtask 2.2 of the ELOBIO project. Task
2.1 makes an inventory of biofuel policy measumgsliad or envisaged in the European
member states, based on a review of public infaomatnd country reports on the progress
towards the Biofuel Directive. Learnings from systeapplied outside the European Union
can also be important, so biofuel policy measunespecific relevant countries in South
America (Brazil), North America (USA) and Asia (iajlare also listed.

Task 2.2 assesses the impact of biofuel policy oreasat country level for the countries
mentioned in Task 2.1, with the focus on the amadiiofuels on the national market, type
of biofuels, distinction between applications iefdded or pure (high concentration) form,
amount of biofuel fuel stations (pure or high cancation), development of domestic biofuel
production capacity versus biofuel imports.

The approach is based on the PREMIA project, wimgbstigated the effectiveness of
policies and support programmes for the markebduction of biofuels in the European
Union for the first revision of the Biofuels Diréae (mid 2006).

The results of this task are used as input forestakler-supported development of low-
disturbing biofuels policies. The stakeholders'ieglwill, in an iterative process, use model-
supported assessment of these policies’ impactsazh& feed markets into account, as well
as model-supported analysis of the relations betwee biofuels policies and ligno-cellulosic
markets.
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2 Types of policy measures

Biofuels are supported and regulated on an EU aachibér State level with the instruments
being closely interlinked. While support to theiegitural production is regulated on an EU-
level (as the Common Agricultural Policy CAP isaranon policy under sole EU
responsibility), in most other areas, the EU presithe framework (e.g. allowing for tax
exemptions of biofuels) and leave the decisionarcete policy measures to the Member
States.

There is a wide variety of measures — command antta instruments, economic
instruments, procurement instruments, collaboratisguments, communication and
diffusion instruments, and these measures can ipéegaoat various stages of the fuel chain.
The following listing shows an overview of possiblgport and regulation types, relevant for
different steps in the biofuel chain. The list vdesived from the PREMIA project [Pelkmans
et al., 2006].

2.1 Feedstock

Command and Control Instruments

* Allow energy crops & non-food crops on set-asidelap to a certain limit (Blair House
Agreement).

* Regulations and legal issues on the use of wastiupts for biofuel production.

* Imposing sustainability requirements for the prdaurcof feedstock (mainly growth of
energy crops) for biofuels.

Economic Instruments
* Direct subsidies:
o0 Premium for energy crops
0 Subsidies for sustainable energy crops in the frafmegional development.
0 Support to use waste land for energy crops.
* Pricing policies
0 Regulation of minimum levels of feedstock price.
* Funding
o R&D for applicability of energy crops and crop viel
o Demonstration of new energy crops.
0 Set-up of collection systems for waste productsrasalues.

Collaborative instruments

* Networking between farmers associations and thesketor.

» Partnerships and contracts of farmers and bioftgelycers.

» Certification and labels: follow-up of factors redimg the sustainability of energy crop
growth.

Communication and diffusion instruments

* Information campaigns towards the farmers on energgs.

* Information campaigns to increase public awarepnessollection of residues and waste
streams and their valorisation in biofuels.
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» Sustainability certification for crops

2.2 Biofuel production

Command and Control Instruments

* Fuel quality standards for biofuels.

* Fuel quality assurance and control system.

» Sustainability requirements for biofuels (incl. ds&ock).

» Authorisation quota system for biofuel producersgdd to tax reduction system.
* Regulations concerning import of biofuels (quotaport tariffs, ...)

Economic Instruments

» Direct investment and subsidies for biofuel productacilities.

» Financing schemes for biofuel production facilitiebeap loans).

» Tax incentives to biofuel producers (proportiomahimount of biofuel produced) to lower
the production cost of biofuels.

* Funding of R&D and demonstration efforts for moficeent biofuel production and new
biofuel feedstocks (e.g. waste products, cellulose)

Collaborative instruments

* Networking between farmers associations, the blsfeetor and the petroleum sector.

» Partnerships and contracts of farmers and bioftgelycers.

» Partnerships and contracts of biofuel producershagddistributors (usually petroleum
sector).

» Certification and labels: follow-up of factors redimg the sustainability of energy crop
and process parameters.

2.3 Distribution

Command and Control Instruments
» Standards
o Fuel quality standards for biofuels
o0 Fuel standards of fossil fuels (allowing certasction of biofuels).
o Allowing certain fuels or blends on the transposdrket (product norm, e.g.
E85).
0 Fuel quality assurance and control system.
o Labelling of fuels with minimum level of biofuel.
o Standards for refuelling system design
* Mandates of biofuel blending, meaning that a cershare of blending of fossil fuels with
biofuels is obligatory.
» Biofuels obligation: a fuel supplier has to enstina a certain share of all fuels sold
comes from biofuels.
» Mandates for refuelling stations to offer biofuels.

Economic Instruments
» Tax reduction or exemptions for biofuels to get petitive with fossil fuels.
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» Direct investment and subsidies for infrastructant@istments (or new infrastructure).
» Financing schemes (cheap loans) for infrastructure.

Collaborative instruments

* Networking between farmers associations, the blsfeetor and the petroleum sector.

» Partnerships and contracts of fuel distributorstainéuel producers.

* Voluntary agreement with fuel distributors for tiygtake of biofuels in their fuel sales.

* Voluntary agreement with fuel distributors to applistainability certification for the
biofuels they purchase.

Communication and diffusion instruments
* Information campaigns towards fuel distributorstioa technical implications of the use
of biofuels in their infrastructure.

2.4 Vehicle compatibility

Command and Control Instruments

* Mandates for vehicle manufacturers to produce alid®fuel-compatible vehicle
models.

» Adapt fuel standards to higher biofuel blends.

* Type approval regulations for new technologiesl(iniofuel operation).

» Labelling of biofuel-compatible vehicles.

Economic Instruments
» Subsidies for the purchase of biofuels-compatiel@ales or for conversion costs.
» Tax incentives for biofuel-compatible vehicles (e/garly vehicle tax).
* Funding
o of R&D and technology development,
o demonstration efforts for application of high biefdlends in vehicles.

Collaborative instruments

* Voluntary agreements with vehicle manufacturergromluce biofuel-compatible vehicles.

» Assigning CQ benefits to biofuel compatible vehicles (see vtdmnagreement on GO
reduction with vehicle manufacturers)

» Partnerships between vehicle manufacturers angfoeglders.

2.5 Market

Command and Control Instruments
* Mandates for procurement of clean vehicles (eigcdatain fleets)
» Exemptions from certain restrictive regulations
0 Access to restricted zones, bus lanes, etc.
o0 Exemptions from parking and driving restrictions
e Licensing (inclusion of environmental criteria indnsing procedures).
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» Quality contracts (e.g. inclusion of environmeraiaieria in contracts for procurement of
public services and public vehicles, ...).

Economic Instruments
» Tax reduction or exemption for biofuels to get cetitiive with fossil fuels (see
distribution).
» Tax incentives for biofuel-compatible vehicles (e/garly vehicle tax) (see vehicle
compatibility)
» Subsidies for the purchase of biofuels-compatikleicles or for conversion costs
* Funding
o demonstration efforts for application of high biefdblends in vehicles.
0 market research.
* Pricing policies
o road pricing (e.g. congestion charge)
o0 parking fees

Procurement instruments

» Green procurement of vehicle fleets (minimum %mfienmentally friendly vehicles in
new vehicle sales), can be voluntary or mandatory.

» Leadership by example. Governments, public trartsmonpanies, or private companies
include environmentally friendly vehicles in théleets to serve as example for other
potential users.

« Common procurement. Potential customers can giaggther to reach a sufficient
amount of vehicle orders, so it gets more intemgsior the vehicle manufacturer to
deliver this vehicle model (see FFV procuremerweden from 1998).

Collaborative instruments
* Voluntary agreement of fleet owners (to local auities) to use clean or alternative
vehicles, as basis of quality contract.

Communication and diffusion instruments
» External information and awareness campaigns
o Establish clarity on the advantages and disadvastafbiofuels (also with
regard to the competitive use of bio-energy; napuogection).
0 Public educational efforts.
o Partnerships with people and organisations thathedp spread the word'.
o Commitment of retailers.
* Marketing, focussing on the advantages of alteraatiotor fuels.
* Vehicles buyers’ guides and vehicle labelling
» Education and training of vehicle-sales persormethanics, emergency services, fleet
operators.
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2.6 Main policy measures

Not all listed measures are applied, and some asmgccompanying measure to other main
measures. The following types of measures seera todst important categories.

Table 1: main policy measures for the support of biofuel introduction
Stage Measure Application

Feedstock Support to agriculture (energy crop siybisi | EU15-27, CZ
set aside land)

Production RD&D funding EU + country level
Loans and subsidies for biofuel production | FR, DE, PL, ES, SWE,...
facilities
Producer tax incentives for biofuel productipn C¥,

Authorised quota system for biofuel FR, IT, BE
producers, related to tax reduction
Distribution | Standards (biofuel & normal fuel) ADE, FR, SWE, CZ, IT,
EU (2003)

Tax differential (tax reduction for biofuels) DER, AT, ES, SE, ... EU
(Energy Taxation Directive

2003)
Obligations for fuel distributors AT, FR, SL, DHL, UK,...
Obligations for filling stations SWE
Loans and subsidies for filling stations DE
Market Funding of demonstrations EU + country level
Procurement methods (green proc., commorsWE, FR
procurement)
User incentives (tax incentives biofuel SWE

vehicles, free parking, exemption of
congestion charge or other road tax, ...)
Source: [Pelkmans, 2006] & various country reports
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3 Biofuels — European and worldwide

First some figures to show the evolution of biofuebnsumption and production on European
and worldwide level.

3.1 Consumption in the EU

The following figure shows the evolution of biofumnsumption in the EU27, from 1991 up
to 2007. The figures for 2007 are preliminary (lohse [Biofuels Barometer, 2008]).

Evolution of biofuel consumption in EU27
(fossil fuel consumption in 2006 = 296 Mio TOE)
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Figure 1: evolution of biofuel consumption in the EU27
Sources: [Pelkmans, 2006], [Biofuels Barometer 8200
* 2007 figures are preliminary

The introduction of biofuels in Europe startedhe beginning of the 1990s. The following
phases can be identified:

- until 1992: first initiatives and demonstrationianos of biodiesel and bioethanol,

- from 1993 until 1997: first steady increase in nedrktroduction, mainly dominated by
France,

- from 1997 until 1999: stagnation, related to lowdw oil prices, and lower set-aside area,

- from 2000 until 2005: steady increase in biofuetkegintroduction, dominated by
Germany,

- from 2006 other countries start to follow, driventhe European biofuels directive.

Around 80% of biofuels in the EU is biodiesel, tiest is bio-ethanol and recently also pure

plant oil and biogas [Biofuels Barometer]. MindttiR®O was categorised as biodiesel in
Germany until mid 2005.
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Biofuel distribution in the EU
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Figure 2: distribution of biofuels between biodiesel — bio-ethanol and others in the EU
[Biofuels Barometer, 2003-2008]

3.2 Worldwide bio-ethanol production

Contrary to the European situation, the most ingurbiofuel worldwide is bio-ethanol.
While worldwide biodiesel consumption in 2006 waswend 5.3 million toe (5.9 million
tonnes), bio-ethanol consumption was more thanil@mtoe (31 million tonnes). Its use as
transport fuel has a history of more than 30 yestesting in the 1970’s in Brazil, focusing on
the use of hydrous ethanol in pure form, and antwyslethanol as blending component to
gasoline (in 20-25% blending rate). In the 198@&@eol started to be used in the USA as
well, mainly focusing on blendings up to 10% (gasdphThe reasons behind the introduction
of bio-ethanol in the USA varied between securitgmergy supply in the beginning (energy
crisis in the 1970s), reduction of vehicle pollutio the 1990s and again security of energy
supply after 2000. In 2005 the USA overtook Brazilthe biggest bio-ethanol consumer (in
terms of volume). Other regions like the EU onlgnesent a minor fraction of total
worldwide bio-ethanol use in transport.
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Figure 3: evolution of worldwide fuel ethanol production
[F.O.Licht's, 2007]
* 2007 figures based on estimations

3.3 Worldwide biodiesel production

Biodiesel experiments started in Europe end ofi@&0s - begin 1990’s, mostly to offer
alternative outlets for agriculture, which was feoverproduction at that time. France
(focusing on low blending up to 5%) and Germany&ing on the use of pure biodiesel)
were the main fore-players. The growing volumebiofliesel also coincided with a growing
success of diesel cars in Europe. Only in receatsyémainly from 2005) other regions in the

world started to introduce biodiesel in their dlesarkets.

World biodiesel production
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Figure 4: evolution of worldwide biodiesel production
[F.O.Licht's, 2007]
* 2007 figures based on estimations
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4 EU policy context

As mentioned before, the European context creat@sreework in which countries can form
their own policy.

Current EU biofuel support policy is embedded ia wider 20-20-20 aims to have by 2020
- 20% improvement of energy efficiency

- 20% reduction of greenhouse gas emissions

- 20% renewable energy

This was presented in the Energy Policy Packagg3aianuary 2008. Specifically for
renewable fuels for transport a binding target@olwas suggested by 2020.

The following table shows an overview of the maeps on European level in relation to
biofuels introduction:

Table 2: main steps on European level in relation to biofuels introduction

1992 | Common Agricultural Policy (CAP): bioenergyjgs on set-aside

1997 | White paper on renewable energies

2000 | Green paper on energy supply security

2001 | Communication on alternative fuels for roash&port

2003 | Biofuels Directive (indicative targets 2% 08, 5.75% by 2010)
Energy Taxation Directive (detaxation allowed, mer@ompensation)
Revision of the Fuel Quality Directive (gasoline@moEN228)
Revision of diesel norm (EN590) & Biodiesel qualitgrm EN14214
CAP Reform: energy crop premium (45€/ha)
2005 | Biomass Action Plan
2006 | EU Biofuels Strategy
2007 | Renewables Roadmap & Revision of the BiofDé&lsctive
Draft revision Fuel Quality Directive (up to 10%hahol blending; transport fuel GHG
reduction 1% per year between 2010 and 2020)
2008 | Draft renewable energy directive (binding ¢ar@f 10% of renewable fuels in total
gasoline/diesel sales by 2020, sustainability maiteor biofuels)

4.1 Impact of agricultural policy

The agricultural policy is mainly driven from Eugmn level (CAP — Common Agricultural
Policy). There have been 2 major milestones, nathe\CAP reform of 1992 and the CAP
reform of 2003.

The CAP reform of 1992 created the possibility tovg non-food crops on set-aside land,
without loosing the set-aside premium (around 38@€depending on average yields).
However, the amount of oilseed grown for biofuelsset-aside is limited by the Blair House
Agreement. The Blair House Agreement restrictaagimum EU oilseed area for food use
to somewhat less than 5 million ha, and the anougdut of oil meal from oilseeds planted on
set-aside land for industrial use to 1 million tesmf soybean meal equivalent.

In the middle of the 1990s most energy crops (masmbeseed) were produced on set-aside
land. In the period 1997-1999 this changed becafidee lower set-aside obligations in the
EU (see figure). Total non-food rapeseed produdiieciined and part had to be grown on
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basic non-supported land. From 1999 the set-aditigation stabilized at higher level (10%)
up to 2007, and more set-aside land was used fefowd rapeseed.

EU set-aside policy
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Figure 5: EU set-aside obligation (% of arable land)

After 2000 the demand for biodiesel rose very rigpigispecially in Germany, and it became
interesting to grow rapeseed on basic area (noost)dpr biodiesel production. From 2004
energy crop support of 45€/ha was available ir&tbé5 for the production of energy crops
on basic land (with a maximum of 1.5 million haheTsystem was extended to the extension
countries in 2007, with an increase of the maxinauea to 2 million ha. Initially the response
for this premium from agriculture was lower thampegted, probably due to the fairly low
premium, and the administration needed to receivifter a few years the energy crop
premium started to get more success in the agui@livorld; in 2007 the maximum area was
reached, and practically no energy crops were gmwithrout this support.

Table 3: EU arable land with energy crops, by type of support
Million ha 2003 2004 2005 2006 2007
Total non-food land use on set-aside area 0.9 05.9 0 1.0 1.0
- oilseeds 0.5 0.7 0.8 0.8
- of which rapeseed 0.4 0.7 0.8 0.8
- cereals 0.0 0.1 0.1 0.1
Total land use on land with crop premium 0.3 06 31 28
- oilseeds 0.2 0.4 0.9 2.0
- of which rapeseed 0.2 0.4 0.8 2.0
- cereals 0.0 0.1 0.2 0.3
Total land use on land without support 0.3 0.8 1614 0.2
- oilseeds (rapeseed) 0.8 1.3 0.9 o1
- cereals 0.3 0.4 0.0
Total 1.2 1.6 3.1 3.7 4.0

[EC DG AGRI, 2008]
This area compares to a total use of arable lad®®imillion ha in the EU27 [Eurostat].

In its recent proposals for a “Health Check” of @&P, the European Commission proposed
to abolish the energy crop premium and the compylset-aside [EC DG AGRI, 2008]. In
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this case no specific support for bioenergy produaavill be left in the first pillar of the

CAP. It is assumed that biomass production forgneiill be stimulated by strong demand
due to the policy targets for biofuels.

Apart from the measures in the first pillars of @&P, which aim at increasing the supply of
energy crops, there is a variety of instrumentsiénsecond pillar of the CAP, the rural
development policy, which address both the supptl/use of bioenergy. Examples are
support for biogas production facilities, pereneiaérgy crops, processing of biomass
towards energy, installations and infrastructureémewable energy from biomass.

4.2 Sustainability criteria

Biofuels and bio-energy play an increasing roléhim abatement of greenhouse gas emissions
and the reduction of energy dependency. Part dbihr@ass needs to be imported from
outside the EU. Although biomass has a ‘green’ mpam increasing concern arises about the
sustainability of produced biomass (e.g. includimgacts on biodiversity, displacement of
food production, but also the effectiveness in Gt¢@uction), specifically for imported
biofuels. Various stakeholders, like energy prodg@ompanies, end-users, investors,
certifiers, governments and NGOs, therefore aslstistainability criteria to safeguard
sustainability issues and guide their businesthdrfuture, sustainability would give them the
licence to produce biomass; political and sociglpsut for biofuels and bio-energy will

depend on the proof of their sustainability.

In 2006, the Dutch government has asked a natgrnoailp of experts to define principles and
criteria for the sustainable production of biomadks;so-called Cramer criteria, named after
the chair of that group. The Cramer principles arigria are divided in six themes
[Commissie Cramer, 2007].:

greenhouse gas emissions balance,

competition with food, local energy supply, medeand construction materials,
biodiversity (no adverse effects on protected aoceasluable ecosystems),
environment (management of waste, erosion, watkeamssions),

prosperity,

social well-being (social, human and property r&yht

The task of the project group was to formulate @pies and criteria for the production and
the processing of biomass for energy, transpofs faled chemistry. The aim was that these
could also be made applicable to food, feed and fue

In parallel or shortly thereafter the UK and Gerrgarmernments have initiated similar
activities in the attempt to introduce more susthie biomass on their internal market. From
April 2008, UK suppliers of biofuels in the trangpsector need to report the product's
sustainability. This Renewable Transport Fuel O(&arFO) includes the idea that future
limits or stricter requirements could be issuede Renewable Fuels Agency has been given
the task to arrange for accreditation and datssassent. In Germany, a Biofuels
Sustainability Ordinance has been approved in éiggnining of 2008, wherein biofuels will
only be credited to the EU-quota obligations arelanrly eligible for tax reductions if the
fulfilment of the requirements of the Ordinanc@isofed. Both in Germany and in the
Netherlands, pilot studies to initiate sustaindienass production have been approved by
the authorities.

oA wWNE

Concerning EU legislation, the proposal for the &esible Energy Directive (RED) on the
promotion of the use of renewable energy sourcdsestly related to standards for
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sustainable biomass. The first official draft bg t8BC has been presented on 23 January 2008
[EC, 2008]. The first ideas as ventilated by thedt&ie inter alia that biofuels should deliver

a minimum level of greenhouse gas savings, shaatlth& produced from raw material
cultivated on land converted from high-carbon-stockigh-biodiversity uses; and should
comply with EU environmental requirements for agttisre where applicable. The EC
considers it necessary to encourage the diversditaf the raw materials used for biofuel
production. For this reason, it is deemed appropt@provide extra incentives for biofuels
made from wastes, residues, grasses, straw aradiliuloses material.

The need for having criteria for sustainabilityglinding social and environmental issues, is
also stressed by the EU Environment Commissiongtiza EU Energy Commissioner in
response to concerns within society on the EU paridiofuel targets and to requests for
tougher standards for biofuel production. The EasspCouncil in its March 2008 assembly
stated that in meeting the ambitious targets feruse of biofuels it is essential to develop and
fulfil effectively sustainability criteria to enseithe commercial availability of second
generation biofuels. A task group from the Couddidlfted a set of sustainability criteria,
which are intended for use in both the RED andrinels Quality Directive, under revision in
parallel.

In any case it will be important to link with exisfy or new (industry or cooperation)
standards, such as like the Better SugarcanetiniiéBSl), the Roundtable on Sustainable
Palm Oil (RSPO), Forest Stewardship Council (F3@grnational Biofuels Forum (IBF),
International Federation of Agriculture Movemen&JAM), International Labour
Organizations (ILO), International Social and Epvimental Accreditation and Labelling
(ISEAL), Programme for Endorsement of Forest Gedifon schemes) (PEFC), Rainforest
Alliance (RA), Roundtable for Sustainable BiofuRSB), Roundtable on Sustainable Palm
Oil (RSPO) and Round Table on Responsible Soy (RTRS
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5 National policies in European member states

By 2006, most Member States had adopted natiooéldditargets under the Biofuels
Directive. Most national targets followed the refece value of 5.75% by 2010, with
Germany obliging fuel suppliers to achieve a mimmiblending of 6.75% by 2010 and
France aiming for a 7% target.

The progress report on the Biofuels Directive [RA0Q7] proposes that binding targets are set
for the year 2020 in order to create investmentiggcfor industry and improve the

likelihood of targets to be achieved (comparechthcative targets). It proposed a minimum
binding target of 10% of all transport fuels tolefuels by 2020, with Member States being
allowed to opt for more ambitious national targé&ise proposed Renewable Energy
Directive of 23 January 2008 follows this 10% bmgltarget [EC, 2008].

5.1 Overview of biofuel shares and main policy type s

The following table shows an overview of biofuedsts in the EU27 member states. 2007
figures are preliminary (based on [Biofuels Baroene2008]), and still need to be confirmed
by the country reports.
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Table 4: Biofuel shares reached in European Member States between 2003 and 2007

BIOFUEL SHARE
(% energy content)

2003 2004 2005 2006 2007*
Austria 0.06 0.06 0.93 3.54 4.23
Belgium 0.00 0.00 0.00 0.01 1.0
Bulgaria - - - 0.45 5.6 (?)
Cyprus 0.00 0.00 0.00 n.a. n.a.
Czech Rep. 1.09 1.00 0.05 0.50 0.5
Denmark 0.00 0.00 0.05 0.15 0.1
Estonia 0.00 0.00 0.00 0.12 0.06
Finland 0.11 0.11 0.00 0.02 n.a.
France 0.67 0.67 0.97 1.75 3.57
Germany 1.21 1.72 3.75 6.30 6.7
Greece 0.00 0.00 0.04 0.75 13
Hungary 0.00 0.00 0.07 0.28 0.2
Ireland 0.00 0.00 0.04 0.09 0.2
Italy 0.50 0.50 0.51 0.46 0.46
Latvia 0.21 0.07 0.33 0.22 0.14
Lithuania 0.00 0.02 0.72 1.72 3.63
Luxembourg 0.00 0.02 0.02 0.03 15
Malta 0.02 0.10 0.52 0.58 n.a.
Netherlands 0.03 0.01 0.02 0.29 2.8
Poland 0.49 0.30 0.48 0.92 1.0
Portugal 0.00 0.00 0.00 1.02 2.3
Romania - - - 0.07 0.8
Slovakia 0.14 0.15 n.a. 0.69 2.8
Slovenia 0.00 0.06 0.35 0.27 0.83
Spain 0.35 0.38 0.44 0.53 12
Sweden 1.32 2.28 2.23 3.10 4.0
UK 0.026 0.04 0.18 0.45 0.84
EU-27 0.5 0.7 1.0 1.8 2.6

n.a. no figures available
* 2007 figures are preliminary
figures derived from [Wiesenthal, 2007], variousity reports and [Biofuels Barometer, 2008]

Country strategies to reach the biofuel targetedgtrongly from country to country. Some
countries have focussed on pure biofuels, whilerollave stimulated low blending from the
beginning. While tax reduction has been most popuolthe beginning, most countries are
now starting to shift to a mandatory regime, oftél in combination with tax reduction. The
following table shows an overview of the main pgliostruments applied in the European
Member States for the various biofuel applications.

The currently active policy system is indicatedatour:

» yellow for mixed systems (tax reduction & obligatjp

* blue for tax reduction systems,

* red for obligation systems.
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Table 5: Main policy tools per biofuel type
Low biodiesel B30 B100 Low ethanol E85 PPO
blends (B5) blends
(E5/ETBE)
Austria TR (1999) - TR (1991) TR + SO TR TR
+ SO (Oct 2005) (Oct 2007)
Belgium TR (quota) - - TR (quota) - TR (2006)
(Oct 2006) (Nov 2007)
Bulgaria TR - TR TR - -
(June 2007) (June 2007) (June 2007)
Cyprus TR (2006) - TR (2006) TR (2006) - -
Czech Rep. PS +TR - - -
(until 2006)
Denmark TR (CQO, tax) (2005) - - TR (CQ; tax) - -
(2005)
Estonia TR (July 2005) - - TR (July 2005) - -
Finland - - - -
France TR (quota) + SO (Jan| TR (fleets) - TR (quota) + SO TR (Jan 2007) -
2005) (Jan 2005)
Germany - TR TR (Aug 2006) TR
Greece TR (quota) + SO (Dec - - - -
2005)
Hungary TR (Jan 2005) - - TR (Jan 2005) TR (Jan 2007) -
Ireland - TR TR (projects) TR
(projects) (projects)
Italy TR (quota) + TR - - -
SO (from 2008)
Latvia TR (Dec 2006) TR (Dec TR (Dec TR (Dec 2006) TR (July 2007) TR (Dec
2006) 2006) 2006)
Lithuania TR + SO - - TR + SO - -
(from 2006) (from 2006)
Luxembourg - TR (fleets) - TR (Jan
2006)
Malta TR - - - -
Netherlands - - - TR
(projects)
Poland TR + SO (from 2008)| TR (B20) TR TR + SO (from - -
2008)
Portugal TR (quota) - - - - -
Romania TR + SO - - TR + SO - -
(July 2007) (July 2009)
Slovakia TR + SO - - TR + SO - -
(May 2006) (May 2006)
Slovenia TR + SO - TR (trials) TR + SO - -
(Jan 2006) (Jan 2006)
Spain TR (Dec 2002) - - TR (Dec 2002) + - -
+ SO (Jan 2009) SO (Jan 2009)
Sweden TR - TR + FSO TR TR + FSO -
UK TR (2002) - - TR (2005) - -

+ SO (Apr 2008)

+ SO (Apr 2008)

TR = tax reduction

PS = producer subsidies
SO = substitution obligation
TR + SO = mixed system tax reduction & obligation
FSO = fuel station obligation

31
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In the following section we analyse the approacteiriain countries and the impact their
policy had on the market.

We focus the analysis on countries with activegyed and where most data can be obtained.
So we selected the following countries for analy&srmany, Austria, Sweden, France,
Czech Republic, Poland, Lithuania, Spain, Unitedgdiom, the Netherlands, Belgium.

For these countries we present a factsheet, shaammyerview of
- Implemented policies, relevant to biofuel introdot+ timing, with focus on
0 tax reduction & mandates,
0 biofuel standards,
0 other incentives / support programmes,
o specific market conditions.
- Specific figures (evolution over time) showing
o Fossil fuel tax (average annual),
o Tax exemption (if any) per litre biofuel, for diffent biofuel types,
o fossil fuel annual consumption for road transport,
o Biofuel annual consumption (subdivided in blendshigh concentrations
when applicable),
Biofuel annual production,
o Domestic vs import (if figures are available)

(@)

If other figures are available (e.g. land usedbiorenergy crops), they are also mentioned.
The policy overview will mention the main actiofiisis not intended to give an extensive
overview.
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5.2 Germany

Germany is the country that is more intensivelyirgd in biofuels production and
consumption than any other EU Member State. Thelnevnent of industrial players, a

strong support of the agricultural sector and a@mable legislation resulted in a high share of
biofuels, especially biodiesel.

In Germany the policy focus was initially on puiefbels (biodiesel, rapeseed oil), as these
were exempt from mineral oil tax since 1993. Sia064 also blends are exempt from tax.
Furthermore, interest in bioethanol became evide2004 due to the tax change (see
further). In 2006 the tax situation has been relead taxes on biofuels are gradually being
introduced for pure biodiesel and pure plant olijlevgeneral blending of biodiesel to diesel
and bio-ethanol to gasoline is regulated throughlsstitution mandate (without tax
reduction).

Germany made its first steps towards biodieseltdube European CAP reform of 1992 (use
of set-aside land), driven by some idealistic eargreurs and other stakeholders.

Environmental concerns, agricultural deployment enaéting economic value were the main
driving forces.

5.2.1 Main measures

The main measures in Germany are listed in theviatlg table.

Table 6: overview of the main measures related to biofuels in Germany

Valid
until
Tax incentives — mandates
1993 Since 1993 pure biofuels are exempt from minedabai Mixed biofuel components fall | 2003
under full taxation like fossil fuels.
1999 Ecological tax reform. Stepwise increase of mineilatiax. Full exemption of (pure) 2003
biodiesel remains.
Amendment of the Mineral Oil Tax Act: not only pii®fuels, but also mixed biofuels are 2009
2004 exempted from the excise tax on mineral oils irppraon to the amount of biofuel that
they contain. In case of overcompensation, the atnafuthe tax exemption may be
reduced for the following years.
Energy Tax Law: 2012
- Biofuel Quota Act: mandate for fuel distributorsinclude specific quota of biofuels
2006 from 2007 (fully taxed). Penalties in case of nampliance.
- introduction of tax on pure biodiesel and pure ptah with yearly increase up to 2012
- extended subsidies fof“yeneration biofuels + tax exempted until 20155 ERjarded
as 2° generation biofuel (biofuel part not taxed).
Standards
1994 | DIN V 51606 (pre-norm) for biodiesel (PME). 1996
1997 | DIN E 51606 for biodiesel (FAME) 2003
2000 | RK 5/2000: first quality standard for PPO 2005
2003 | DIN EN14214:2003-11, European norm for biodieséNFE), valid from 2004
2006 | DIN V51605, preliminary German standard for puranploil (PPO)
2007 | E DIN 51625:2007-10: German norm for E85
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2008 | E DIN 51626-1:2008-01: German norm for 1@%&thanol blending in gasoline (E10)
2008 | E DIN 51628:2008-01: German norm for £¢biodiesel blending in diesel (B7)

Other incentives / support programmes
1991 | Research programme for fuels based on rapeseefidii§fbaus Raps) 1994
The FNR (Agency for Renewable Resources) was iadiby the Federal Ministry of
1993 | Nourishment, Agriculture and Forestry in order apggort research and development in the
subject area of renewable resources.

2000 | Market Launch Programme Biogenous Lubricants amaeh3portation Fuels
Subsidy of construction or conversion of privatiniy stations for biodiesel and SVO 2006
2000 | through a grant of regularly 40 % of the costseegglly in the areas of agriculture,
forestry, and building construction.

The German government is planning to set up am@mviental certification system for
biofuels. A Biofuels Sustainability Ordinance hasb approved in the beginning of 200
wherein biofuels will only be credited to the EUet obligations and are only eligible fg
tax reductions if the fulfilment of the requiremeinf the Ordinance is proofed

The German Minister of the Environment has giveronghe E10 project that targeted
raising the proportion of ethanol in classical pkefrom 5% to 10% beginning in 2009.
2008 | This decision follows a report of the “Automobilaporters Association” (VDIK), which
estimates the number of vehicles that shall prasehnical incompatibilities with this fue
at 3.3 million.

\"=)

2007

=

Market conditions (apart from measures)
UFOP was founded (Union for the Promotion of O &rotein Plants), basically as an
1990 .. :
alliance between farmers and oilseed breeders
1991 | Small scale pilot production started at Oelmuhlerl@nnemann in Leer.
1991 | First large fleet vehicle trial (taxis) in the city Freiburg.
1995 Oelmihle Leer Connemann starts its commercial fialdiesel operation with a capacity
of 80,000 tons based on an own process technology.
Communication of Volkswagen to support Biodiesal &massure the provisions of
warranties for nearly all the Diesel models inchgdihe brands BDI, SEAT, SKODA and
VOLKSWAGEN from construction year 1996 onwards, valid forEalropean countries and
beyond. Before this public announcement a few atberpanies had given warranties —
mainly for agricultural machinery. Other manufaetsrfollowed (e.g. DaimlerChrysler,
MAN and Volvo).
Law stops marketing of “leaded petrol”. More thhnusand tanks in public fuel pump
1996 | stations are open for replacement, thus Biodiesatlopted as an attractive option by mare
than 600 free public fuel pump stations within & feonths.
1999 AGQM was founded (Association Quality ManagemertdBesel) as an association for
guality assurance in biodiesel production and ihistion
2004 | Pure biodiesel available in approx 1900 pumps
2005 | VW withdraws the general approval from Euro 4 medel
UFOP reports that the market for pure biodies&@@nmany has collapsed. In January 2008
the wholesales prices of biodiesel were (for that fime) higher than ordinary diesel.
In May 2008 UFOP reports that because of increagiesel prices, biodiesel is attractive
again for the market.
April 2008: start of Choren ‘Beta’ production plantFreiberg, able to produce 15000
tonnes of synthetic diesel from wood (‘sundiesel’).
The first consignments of certified palm oil delied under the rules of the Round Table
for Sustainable Palm Oil, will arrive in Germanyrithg the second half of the year.

1995

2008

2008

2008

While biofuels were totally tax exempted until 20@®m 2004 also in blended form), the
German government decided in 2006 to adopt a netesyto gradually introduce tax on
pure biofuels, and to introduce a mandate systerfué distributors from 2007.
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Table 7 shows the evolution of tax on pure biodiasd PPO.
The consumption of biofuels in agriculture or CH&ys tax free.

E85 carries 15 % of gasoline tax (~ 0.10 €/litne)l aeview of overcompensation is
previewed.

Blended biodiesel or ethanol is fully taxed fromuary 2007, as a mandate system is
applied.

Mandate system:

All distributors of fuel have to fulfil a quota fdmofuels calculated on the basis of their total
fuel distribution. For diesel fuel they have to yade evidence of 4.4% of biofuel by energy.
For gasoline they have to provide evidence of 1229007, 2% in 2008, 2.8% in 2009 and
3.6% from 2010 on (all calculated by energy content

Penalties for non-compliance have been set ratgbr(r0,50€/litre), which gives a good
motivation for fuel distributors to fulfil the olglation..

Additional in 2009 6.25% of energy content of tdtedl consumption have to be biofuels. In
2010 6.75% energy content of total fuel consumphiave to be biofuels. [Mabee et al, 2007].
This amount will be gradually raised to 8% in 2015.

5.2.2 Figures for biofuel introduction in Germany

Table 7: tax levels (€/litre) and active policies in Germany

1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2 2010
diesel 0,32 0,38 0,41 0,44 0,47 0,47 0,47 0,47 0,447
B5/B7* 0,00 0,00 0,00 HCEANCEANNN
B100 0,00 0,00 0,00 000 0,00 0,00 000 0,09 0,09 0,5 0,21 0,27
PPO 0,00 0,00 0,00 0,00 000 0,00 000 0,00 0,02 0,0 0,18 0,26
BTL 0,00 0,00 0,00 0,00
gasoline 0,52 0,56 0,59 0,62 0,65 0,66 0,66 0,6666 0, 0,66
E5/ETBE* 0,00 0,00 0,00
E85* 0,00 0,00 0,00 0,00

* tax on biofuel part (€/litre)
sources: Eurostat & German country reports

= tax reduction

_ = substitution obligation

= combined system

Table 8: evolution of biofuel consumption in Germany

1000 tonnes

of ail eq./yr 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
diesel 26081 26256 25995 26360 25569 26285 255289085 24091 26494
biodiesel 114 220 308 483 703 923 1582 2197 27532213

in B5 0 229 527 888 1219 1410
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in B100 114 220 308 483 703 694 1055 1310 1534 804
PPO 4 4 175 965 649 279
gasoline 31554 30036 29136 28343 26930 26029 24122981 20539 20688
ethanol 0 42 145 328 294 354
in ETBE 287 233 235
in E5 41 57 114
in E85 0 4 5

* 2008 figures are extrapolated from the first {ddn-June 2008)
sources: Eurostat (fossil fuel figures up to 20@&@rman country reports, [UFOP 200mjofuels Barometer,
2008], [IEA, 2002]

Germany has known an enormous increase of biodtesslimption between 2000 and 2007,
and this is mainly in its use as pure fuel. Althbulgere was some stabilisation between 2003
and 2004, when also blended biodiesel was intratjube years after B100 use kept
growing. This trend is likely to reverse with tavéls on B100 rising in the following years.
Already in 2008 there is a decreasing trend irugeeof B100, as is clear from the
extrapolated figures for 2008; experts expect filwath 2009 B100 will hardly be competitive
any more with mineral diesel.

PPO levels have increased tremendously from 20@9®6, when tax was introduced on
B100, which was not the case yet for PPO use. fEmeltseems to go down again as tax
levels of B100 and PPO are growing towards eacérp#nd these pure biofuels will be less
attractive from economic point of view. The markietsbiodiesel and PPO in 2008 have
fallen to one third of the levels in 2007, and lfiert decline can be expected for 2009 [UFOP,
2008].

Introduction of ethanol in German transport fuelgi®wing slower than anticipated. It is
expected that the substitution obligation for etilan gasoline in 2007 has just about been
reached, and is even slightly below 2006 levels.

It is also interesting to see how production angacdy figures of German biofuel industry
have followed domestic biofuel demand. The follogvtable shows an overview. Production
figures are derived from EBB for biodiesel and eBoé®bio-ethanol.

Specific figures for ethanol production capacityrevdifficult to find, as ethanol production
(other than food industry alcohol) is not meanséove only for production of biofuel, even if
this has become the largest part of productioalstt serves for pharmaceutical, cosmetic and
parachemical purposes. Only part of the produciimmounced by the producers is intended
for automotive fuel because the distinction in usa®t always known [Biofuels ObServer].

Table 9: Comparison of biodiesel and bio-ethanol production vs consumption in Germany

1000 tonnes/yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Biodiesel
Consumption 130 250 350 550 800 1050 1800 2500 3231
Production 130 265 364 450 715 1035 1669 2662 0289
Prod capacity 101 217 491 671 1025 1088 1903 26814361
Ethanol
Consumption 0 65 226 478 460
Production 0 20 131 343 313

Sources: German country reports, [UFOP 2008], [2BB8], [eBIO 2008]

Biodiesel production seems to keep up with demarte early years, although it is clear that
some biodiesel is imported into Germany from 2@2Q05, mostly from neighbour

countries like Austria and Czech Republic. Accogdion UFOP about 300,000 tonnes of
biodiesel have been imported to Germany in 2005%-df biodiesel consumption).
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Since 2006-2007 there has been a very strong seEm@abiodiesel imports. This may be
linked to the high increase in American biodiesgborts to Europe, which went from about
80,000 tons in 2006 to more than 1 million ton2@®7 according to EBB. This strong
increase in the level of American imports is expdal, according to the EBB, by US
government subsidies of $300 per ton (€200 perftomny biodiesel which is blended with a
minor addition, as tiny as it might be, of mined&dsel in the biodiesel. This legislation
makes it possible for the USA to export a subsdlisel composed of 99% biodiesel (B99)
that is eligible for the incentive systems of tlenatries of the EU. In particular German
industry has suffered from this competition. TheBEBdged a complaint (“a joint anti-
subsidy and anti-dumping complaint”) in the namé&uofopean industrialists on 25 April
2008 with the European Commission.

Not only the final biofuel can be imported, butcatke feedstock can be imported and then

converted to biofuel in Germany. To get an idethefshare of imported feedstock, we look
at the amount of biofuel (biodiesel and PPO) preducom German rapeseed.

Domestic consumption of German rapeseed olil
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Figure 6: domestic consumption of rapeseed oil produced from German rapeseed
Source: [UFOP, 2007]

When comparing these figures with the consumptidmaxliesel and PPO, only 25 to 30% of

German biodiesel and PPO consumption comes froneslierfeedstock. Most of the
imported feedstock is derived from neighbour caastr

5.2.3 Impact assessment

- The full tax exemption of biofuels, together witking diesel prices has led to the
situation where biodiesel was cheaper than fosssied (especially on volume basis),
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which has been an important incentive for usersrniimé&ransport companies, but also
private car owners and agriculture) to use purdibegel.

- Since 2004, biofuel in blends has also been exé&mpt tax, which has led to a very fast
switch to 5% biodiesel by the oil companies, asligisel was cheaper than diesel.
Bioethanol is included as well, but to a lesseepdt

- The biodiesel volumes in Germany have grown comnalilg, also supported by the fact
that there are no quotas, thus making Germanycttteafor imports from other countries.
More than half of the feedstock for German biodiesenported.

- From the beginning German car manufacturers haspearated in the biodiesel story,
making their vehicle models biodiesel compatibler their newest models however they
rather support limited blends of biodiesel duenticgpated problems with diesel
particulate filters (DPF).

- The introduction of a steadily increasing tax oodiesel, is starting to have an effect on
the market from 2008. Currently biodiesel (B100nad cheaper than diesel anymore,
which takes away the motivation for most vehicleragriving on B100. A serious
decline of these markets has started in 2008, @hgrabably continue in 2009.
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5.3 Austria

In Austria there has been focus on biodiesel (RMé& BAME) in pure form for quite a long
time, however consumption volumes were never vagly fup to 20,000 tonnes per year)
compared to Germany or France. In the second hal@b Austria introduced a substitution
requirement for fuel distributors, combined withaa exemption for diesel fuel containing
4,4%vol biodiesel. The fuel sector responded praltyi immediately and a substantial
consumption volume was reached from 2006.

Although it is a small country, Austria has beguaneer in research activities on the
production of biodiesel (even dating back to 19#®,technical compatibility with diesel
engines and quality standards for biodiesel. Tits fiilot plant for the production of methyl
ester from rapeseed oil was built in 1982 and itisé ihdustrial biodiesel production plant
was built in Aschach (Upper Austria) in 1991. Sevemall scale biodiesel production plants
were built, owned by agricultural co-operative stieis. Austria was also one of the first
countries to use used frying oil as a feedstoclbiodiesel.

5.3.1 Main measures

Pure biofuels have been tax-exempted from the gadys. While since 1999 blended
biodiesel was also fully tax exempted, from Octa2@05 a substitution requirement was
introduced. The requirement states that fuel distars need to include a minimum
proportion of 2.5% biofuels in their total fuel salfrom October 2005. This amount has been
increasing up to 4.3% from October 2007 and 5.7%¥h {October 2008 (all percentages on
energy basis).

On top of the substitution requirement, there $® & tax reduction for fuels containing at
least 4.4% biofuels on volume basis. For diessligwalid from October 2005, for petrol

from October 2007. Diesel with minimum 4.4%vol begkl and low-sulphur content has a
tax difference of 0.028€/litre compared to commasel (from October 2005) and gasoline
with minimum 4.4% bioethanol and low-sulphur conteas an advantage of 0.033€/litre
compared to common petrol (from October 2007).

The tax difference can only partly be attributedh® biofuel content as the sulphur content is
also an important condition.

Pure biofuels remain tax-exempted.

The following table lists the measures and marketi¢ions in the past in Austria.

Table 10: overview of the main measures related to biofuels in Austria

Valid until
Tax incentives
1991 | Full tax exemption for pure biodiesel
1999 | Full tax exemption of biodiesel in max 3% blend 200
2005 | Tax reduction for 4,4% biodiesel blend: 0.5 ctréli compared to sulphur-
free diesel.

Full mineral tax exemption for 100% biodiesel
Substitution requirement, 2.5% as of October 2@0%% as of October 2007,
5.75% as of October 2008.

2007 | Tax reduction also for gasoline blended with biaeth
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Standards
1991 | O-Norm C1190 (RME) 1996
1997 | O-Norm C1191 (FAME) 2003
Market conditions (apart from measures)
1985 | 1* pilot plant worldwide for RME in Silberberg
1991 | First industrial scale biodiesel plant (10,000 &sigr) in Aschach
1993 Foundation of the STAME consortium (Styrian RFOMiRécycled Frying
Oil Methyl Ester)) for the use of used cookingfoil biodiesel
Start of FAME use by buses in Graz. Today the wholefleet of the Graz
1994 | public transport company GVB is converted to biedieMost of the
biodiesel stems from processed used cooking oil.
In 2004, 55000 tonnes of biodiesel were produceslstria. From this
2004 | quantity approximately 90% was sold abroad, aptlee which can be
obtained for biodiesel in Germany and Italy is leigthan in Austria.
5.3.2 Figures for biofuel introduction in Austria
Table 11: tax levels (€/litre) and active policies in Austria
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Diesel 0,29 0,29 0,29 0,29 0,29 0,31 0,31 0,33 0,350,38
B5* 0,00 0,00 0,00 0,00 0,00 0,00, 030 0,30 0,32 0,35
B100 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
PPO 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Gasoline 0,41 0,41 0,41 0,41 0,41 0,43 0,43 0,43 460, 0,48
E5* 0,44 0,44
E85** 0,00 0,00

* tax on total fuel (biofuel% > 4,4%vol + S< 10ppm)

** tax on
Sources:

biofuel part (€/litre)
Eurostat & Austrian country reports
= tax reduction

_ = substitution obligation

= combined system

Especially the substitution mandate from Octob&520as made an important difference.
Before that, only tax exemption of around 0,30&livas valid, and this did not seem to be

enough to stimulate the market.
Table 12: evolution of biofuel consumption in Austria
1000 tonnes
of oil eq./ yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Diesel 4756 5266 5842 6039 6297 5967 6098
biodiesel 7 9 10 9 11 4 81 282 316
in B5 66 254 254
in B100 7 9 10 9 11 4 15 29 63
PPO 9 14
gasoline 2003 1938 1952 2174 2224 2186 2102 2034 450
ethanol 0 0 22

Sources: Eurostat (fossil fuel figures up to 20@&jstrian country reports, [Pelkmans, 2006], [Bel&i
Barometer, 2008]
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Table 13: Comparison of biodiesel production vs consumption in Austria

1000 Tonnes/yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Biodiesel
Consumption 8 10 11 10 12 5 92 321 360
Production 16 18 21 25 32 57 85 122 241
Prod capacity 22 28 33 40 50 100 125 134 326

Sources: Austrian country reports, [Pelkmans, 20&g3B 2008]

Until 2004-2005 biodiesel production in Austria wamsistently higher than in-land
consumption, meaning that part was exported totcesnwith a better biofuel regime. This
has changed since the end of 2005. While producapacity is growing, imports are
important to keep up with increasing demand.

5.3.3 Impact assessment

- The tax exemption for biodiesel (pure or blendgnsed to be insufficient to really create
a difference on the market until 2004. Until middD80 biodiesel production was higher
than consumption, meaning that a part of the prioaluevas exported to other countries,
where prices were probably better.

- Currently the market has changed. The obligatiomfOctober 2005 has really been the
starting point to blend biodiesel at large scalesMuel distributors have chosen to
distribute the 5% biodiesel blend (higher thangtlestitution requirement), as this way
they could get a tax incentive.

- The early establishment of standards has facitittite search for alternatives to rapeseed
and also had an impact on the building up of aectithn system for used frying oil.
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5.4 Sweden

Sweden supports a unique strategy as far as b#odwelconcerned. In October 2005 the
Swedish government announced plans to make Swedepletely independent of oil by the
year 2020. Observing a very high gasoline usedratian diesel) in transport, the Swedish
government dedicated extensive resources to thmsugnd promotion of bio-ethanol use in
transport. Also, the use of alternative fuels im@erery actively promoted at the local level.
Sweden is the only EU country with considerableafd@ogas in transport. A number of
procurement incentives are in place to drive therést of the end users to the use of
alternative fuels. Currently about 80% of the etitasiimported from Brazil and the rest of
Europe, but Sweden is putting a lot of emphasisemond generation bioethanol (from
cellulose, of which it has huge resources), bydthg extensive resources to research for
production technologies.

Since 1990 Sweden’s biofuel strategy is mainlyrigd towards ethanol, used as:

- E95 for diesel engines, neat ethanol with addettliagnimprover and water content of a
few %. This is mainly used for buses. About 400elsusnost in Stockholm) are using this
fuel.

- E85 for gasoline engines, anhydrous ethanol wiéh d6lded gasoline. Since 1994 the
number of E85 filling stations has been growingrirb to more than 1000 (especially in
the past few years) and there are now over 10G5@00Fuel Vehicles in Sweden which
can use E85 (status spring 2008), with new salasoafd 4,000 per month.

- Blending of 5%vol ethanol in gasoline since 200ke Teason for the 5% is the European
fuel quality directive and the EN 228 standard.r€uily practically all gasoline (95
octane) is blended with 5%vol ethanol. Sweden wwealting at the European
Commission to increase the allowed level up to 10Rov

Besides, Sweden is also using biodiesel blendirtyetgel, which is becoming more important
in recent years, especially since the generalbnadtl blending level was increased from 2 to
5%.

Also the production and use of biogas is increadihgil today, most of the biogas used for
vehicle purposes has been produced as a by-protitrefating sewage sludge for odour
control and to reduce the risk of health probleRexently there is also focus on anaerobic
digestion of agricultural residues.

5.4.1 Main measures

In addition to tax incentives, there is a numbedifferent policy instruments currently used
in Sweden for promoting the use of biofuels andremvwnent-friendly cars, for example
[USDA, 2008]:

- access to environment-friendly fuels throughoutabentry. Since April 2006, all major
fuel stations in Sweden are required to sell atleae type of biofuel.

- The Swedish government has introduced a cash lafrisK 10,000 (€ 900) to private
individuals who buy a new ‘green’ car. The progriamacheduled to run from April 2007
until December 2009.

- Free parking for green cars.
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- As of August 2007 there is a permanent congestiange in Stockholm. Green cars are
exempt from this charge.

- As of 2007 at least 85% of all cars purchased byegunent authorities and 25% of
emergency services have to be environment friendly.

- Expansion of biogas stations continues to be sup@oin the form of investment grants.

The following table shows an overview of the mai@asures and side conditions in the past
in Sweden.

Table 14: overview of the main measures related to biofuels in Sweden

Valid
until
Tax incentives
1992 | Tax exemption for ethanol and biogas
1995 | Full tax exemption for biofuels for pilot projects
2002 | COs,-neutral fuels are exempt from G@x
2004 | COyneutral fuels are exempt from @@nd energy tax (0.10€/litre)
Standards
1996 | SS 155436, vegetable fatty acid methyl esters 2003
1997 | SS 155437, fuel alcohol for high-speed diesel ergyin
1999 | SS 155438, biogas as a fuel for high-speed Ottmesg
2006 | SS 155480, Ethanol E85
2006 In spring 2006, Sweden decided to revise the d&seidard (which limited RME
blending to 2%), in order to allow for up to 5% RNAEEnds in mineral diesel.
Other incentives / support programmes
1992 Swedish “Climate Bill", financial support of appraately 4.7 million Euros fo
research and development on the fermentation bflogé to ethanol.
1996 New Engrgy Bill, research and development on prodndrom cellulose receiveg
an additional governmental support of 23 milliorr&su
Procurement for ethanol-fuelled vehicles. Agreenterppurchase more than 3,000
1998
Ford FFVs.
Grants for investments in environmentally friendghicles including investment in2002
refuelling stations for alternative fuels (appré80.5 mil).
Financial support for R&D (23 mil euros) for 12hacts.
Sweden supports research, development and dentonstraneasures fof
developing more energy-efficient and more costetife processes for the
production of biofuels. In 2003, the Swedish Enefgency carried out measures
2003 ) : .
as part of several different programmes for devabpgroduction processes for
fuels such as ethanol, methanol, dimethyl ether EDMFT diesel, biogas arnd
hydrogen. State funding for biofuel-related measiseestimated to be at least SEK
50 million per annum.
2004 Governmental ordinance, SFS no: 2004:1364 (The d#ini of Industry)
“Authorities purchase and leasing of environmegthlendly vehicles”
Parking measures
Financial support for R&D (6 mil euros)
Cars powered by alcohol have a 20% tax reductiondmpany car tax.
2005 Environmental policy for government fleets. At £28% of all new government
vehicles must be eco-friendly.
Introduction of congestion charge in Stockholm tlte§FVs are classified as
2006 . . . )
environmental friendly vehicles and exempt fromgestion charge.
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From April 2006, all fuel stations that in 2005 ¢ahore than 300ngetrol and
diesel, should also offer at least one renewaldk fu

2007

As of 2007 at least 85% of all cars purchased wegonent authorities and 25% pf
emergency services have to be environment friendly.

Cash bonus of SEK 10,000 (€ 900) to private indigid who buy a new ‘green’ 2009
car. The program is scheduled to run from April 20@til December 2009.

As of August 2007 there is a permanent congesti@mrge in Stockholm. Greegn
cars are exempt from this charge.

Market conditions (apart from measures)

1983

Foundation for Swedish Development of Ethanol (SEHEdter (1999)
renamed as Bio Alcohol Fuel Foundation (BAFF).

1992

Introduction of FFVs,
Introduction of neat ethanol (E95) for the use &sehin buses with diesel
engines.

1994

First Swedish filling station for E85 was openedimskoldsvik.

1995

Oil Company OK promised to set up a filling statiorevery municipality
with at least 5 FFVs

1996

Scania introduces commercial ethanol buses.

1998

First public biogas station opens

2001

Ford starts supplying Focus FFVs to the Swedistketar

2001

All gasoline in Stockholm and southeast is blendéd up to 5% ethanol.

2003

Establishment of non-profit organization BioFuedios (BFR).

2003

Scania announced to stop the production of ethagmly-duty engines,
unless there is sufficient market demand.

2004

All gasoline (95 octane) in Sweden is blended \&ith ethanol.

2004

Production plant for R&D for ethanol productionrmnaellulose (16 million
Euros from the Swedish Energy Administration) im§koldsvik.

2005

Saab and Volvo introduce new FFV models.

2006

Since August 2006, Statoil has been incorporatgoiodiesel into all
diesel sold by the company in Sweden.

2007

Sweden’s rising ethanol consumption is based omitapof which a large
share is sourced in Brazil. In 2007, total impeaunts estimated at about 250
million litres according to Swedish statistics.

2008

SEKAB announced that it is the first company inweld to supply
verified sustainable ethanol. This is ethanol fiBrazilian sugarcane for
inclusion in E85 and E95 and will be available fréogust 2008. It is
quality assured from environmental, climate andadg@erspectives, using
criteria that cover the entire lifecycle of ethafroin the sugarcane field to
its use in cars. Brazilian mills will receive acdcX0% premium for the
certified product. An independent auditor will mmmiperformance.

5.4.2 Figures for biofuel introduction in Sweden

Table 15: tax levels (€/litre) and active policies in Sweden

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Diesel
B2/B5*
B100

0,30 0,34 0,33 0,34 0,35 0,36 0,39 0,40 0,400,40
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Gasoline 0,50 0,53 0,50 0,50 0,51 0,52 0,54 0,57 550, 0,55
E5* 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
E85* 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
E95* 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Biogas** 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
* tax on biofuel part (€/litre)
** €/kg
sources: Eurostat & Swedish country reports
= tax reduction
= combined system: tax reduction + renewable db&bation for fuel stations

Table 16: evolution of biofuel consumption in Sweden
1000 tonnes
of oil eq./yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Diesel 2424 2569 3039 2534 2640 2849 3221 3249
Biodiesel 10 5 3 4 4 7 8 50 101

in B2-B5 7 7 43 97

in B100 1 1 7 4
Gasoline 4240 4180 4163 4296 4314 4232 4184 40703988
Ethanol 8 14 22 38 76 132 145 163 183

in E5 12 30 63 119 128 126 124

in E85/ E95 9 9 13 13 17 37 58
Biogas 3 4 5 8 9 11 14 15 16

Sources: Eurostat (fossil fuel figures up to 20@)edish country reports, [Pelkmans, 2006], [Bitfue
Barometer, 2008], SCB

Until recently ethanol was the main biofuel in Swegdboth by general blending in gasoline
as in dedicated fuels (E85 and E95), but recemigtibsel is catching up through general
blending in diesel.

While most biofuel volumes are still provided byngeal blending, most attention is given to
the dedicated fuels. Flexible fuel vehicles (FF#i® actively promoted, as well as the
availability of E85 at public fuel stations. Thdléaving figure shows an overview of FFV
sales and the number of E85 fuel stations. FFVewetually introduced in Sweden (and
Europe) through a common procurement system (factwiRord initially delivered vehicle
models to the Swedish market), and when from 2085the Swedish manufacturers Saab
and Volvo decided to offer FFV models, their saksly increased. Currently about 20-25%
of Swedish car sales are FFVs.
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Figure 7: FFV sales and E85 public fuel stations in Sweden
Source of the data: BAFF

When comparing biofuel production and consumptigargs, it is clear that Sweden is
importing quite a lot of processed biofuels (maietizanol) into Sweden. Specifically for
ethanol in 2007 only 25% was domestically produséde the rest was imported from Brazil
and the rest of Europe. Nevertheless on the lomg 8weden is putting a lot of effort in the
development of second generation ethanol basedod vin view of the enormous Swedish
wood potential.

In the meantime, Sweden puts a lot of focus orstistainability assurance of imported
biofuels. Recently the ethanol distributor SEKABcked an agreement with Brazilian
ethanol suppliers to deliveerified sustainable ethanol to the Swedish market.

Table 17: Comparison of biodiesel and bio-ethanol production vs consumption in Sweden

1000 Tonnes/yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Biodiesel
Consumption 11 6 3 4 5 8 9 57 115
Production 1 1 13 63
Prod capacity 8 8 12 52 212
Ethanol
Consumption 12 22 34 60 119 207 226 255 285
Production 12 22 34 50 52 57 122 140 70

Sources: Swedish country reports, [EBB 2008], [eB0D8], SCB

5.4.3 Impact assessment

- The exemption of “C@neutral fuels” from fuel tax (COand energy tax) has
significantly boosted the ethanol consumption gnidls, since the strategic choice of oll
companies for E5. From 2004 practically all Swedjabkoline is blended with 5%
ethanol. Since the blending limit is now reachedthfer growth should come from a
change of the Fuel Quality Directive (increasehef&llowed ethanol in gasoline up to
10%) or from the promotion of high blends.
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- Biodiesel (RME) use is catching up recently, witbsindiesel fuel being blended with 5%
biodiesel.

- The common procurement to bring FFVs on the Swemistket has initiated the E85
market and a demand for FFVs. Because of this gigpdemand various European car
manufacturers have decided to develop FFV modelé&®European market.

- The market for E85 and FFVs is steadily growing,the speed of introduction is much
slower than for low blends.

- Fuel tax reduction, combined with the tax reducfmncars and specific user incentives
are the drivers to FFVs to enter in the vehiclekearEspecially the announcement of the
Stockholm congestion charge has really made tlerdiice. Currently more than 20% of
car sales in Sweden are FFV.

- While 90% of ethanol is sold in low blends compatieed0% in high blends, most of the
public interest (newspapers, ...) goes to the apgmicaf high blends and pure biofuels.
So visibility and awareness raising is much highigh high blends.

- Less than half of ethanol consumption in Swediahdport comes from domestic
feedstock, the rest is imported from South Europairily wine alcohol) and Brazil.
Sweden is at the forefront of the discussions folement practical sustainability
certification schemes for biofuels.

- Sweden has a large forest area compared to thefriéatope. So in the future Sweden is
counting on forest products and residues to prodacend generation biofuels (mainly
ethanol) from ligno-cellulose. Sweden’s strategintooduce ethanol vehicles, mostly
relying on imported bioethanol, is related to @ed-term vision to rely on its own
feedstock (for second generation ethanol) in thgdo term.

- Significant research and investment grants have gaen to promote the domestic
production of ethanol from ligno-cellulose. A Idtaxtivities are supported in the
“Biofuel Region”.
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5.5 France

From the beginning of the 1990s France has beda gdiive in the production and use of
biofuels, currently being thé'®largest producer of biodiesel (following Germarnwhile at
the same time its ethanol production is just belSpdin. France has declared a very
ambitious target of 7% for biofuels in transpont fiee year 2010.

The agricultural sector in France is large anag & long tradition. So the first motive for the
French government to stimulate the production asedaf biofuels was the European CAP
(Common Agricultural Policy) reform of 1992, ancetpossibility to support its agricultural
sector. Next, environmental protection was alsceddas a significant driving force.

Incentives were put in place and the first sigaifitquantities of biofuels were commercially
produced in 1993. France chose to use all biof®ls blending component in conventional
gasoline and diesel fuel because that does noireagghicle modifications and the existing
fuel distribution infrastructure can be used.

So far two different types of biofuels are usedriance: biodiesel or VOME (vegetable
methyl oil ester) based on vegetable oil and ET&BEY( tertiary butyl ether) based on
bioethanol. They are used in the following blends:

- Up to 5% biodiesel blended in diesel fuel. Thiallswed without special notification at
the refuelling pump. In 2008 the allowed biodiesd®re was increased to 7% by volume.

- Under special agreements that have improving ualraguality as a background, 30%
biodiesel in diesel fuel is used in captive fldéds city buses.

- Until 2004 it was not allowed to blend bioethaniédtly in conventional fuels.
Bioethanol is converted into ETBE before it is laled in gasoline, to a maximum of
15%. Since 2004 direct blending of ethanol is aldybut so far it occurs only on a very
limited scale.

- From 2007 the use of E85 is promoted, howeveristhé&success is very modest.

Since 2000 France relies on an accreditation sy&eota) for biodiesel, ETBE and ethanol
(since 2004), which allows biofuel production comiga to put a certain amount of biofuel
(quota) on the market under reduced tax. The w@xat@n is yearly revised to avoid
overcompensation. After 5 years of fairly consigundta between 2000 and 2005, France
increased the production quota in order to redgiofael share of 5.75% in 2008, 7% in 2010
and 10% in 2015.

Since January 2005 resellers of automotive fuelsmposed an extra tax (TGAP) on the
amount of fuels they sell. The TGAP is based ors#ikng price of the fuels, before VAT.
The tax rate is 1.2% in 2005 up to 5.75% in 2008 & in 2010, according to the schedule
in the table. The TGAP rate is diminished by thecpetage of biofuel in the fuel. This way
the fuel distributors have an incentive to inclidafuel blends in their fuel sales. The method
can be compared with a substitution requiremennfiaee) system, where fuel distributors
pay a penalty when they do not reach a certairl &vaofuels in their fuel sales.

Table 18: TGAP rate in France per year

2005 2006 2007 200§ 2009 2010
TGAP (%) 1.2 1.75 3.5 5.75 6.25 7.0
Source: [van Walwijk, 2005]
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5.5.1 Main measures

The main measures and market situations in Fragcprasented in the following table.

Table 19: overview of the main measures related to biofuels in France

Valid
until

Tax incentives
(Partial) tax exemption from TIPP (internal tax petroleum products) of 100% for

1992 biodiesel and 80% for bioethanol incorporated aBETh gasoline.
Introduction of an accreditation system, which wHobiofuel production companies to
2000 put a certain amount of biofuel (quota) on the readnder reduced tax.

Tax exemption from TIPP is yearly revised, relai@dhe extra cost of biofuels. In 2003
the TIPP reduction for biofuels was first revised.

2004 | TIPP reduction also valid for direct bioethanolrang.
2005 Extra tax TGAP (general tax on polluting activijiésr fuel resellers. TGAP is zero if|a
target percentage biofuels is reached.

Standards

1993 | Journal officiel - RME
From April 1994 onwards 5% RME can be blended &seli fuel, without notification of
the client. To improve air quality in urban ared@i® French government allows the use of
30% biodiesel in diesel fuel for captive fleets endpecial arrangements.
1997 | Journal officiel - VOME

2007 | Decision to allow B7 from 2008

Other incentives / support programmes

Establishment of AGRICE to co-ordinate the reseavonk on the use of agricultural
products in the chemistry and energy sector. Duiiadfirst years of operation, the
emphasis was on biofuels. AGRICE is managed by Ehench Agency for the
Environment and Energy (ADEME).

2004 | Plan climat, plan biocarburants was first announced
Prime Minister De Villepin announces in Septemibart in 2008 the amount of biofuels
2005 | used in France would increase to 5.75% of road ¢eesumption. The long-awaited
French ‘Plan Biocarburants’ is now starting to takape.
A group led by former car pilot Alain Prost is comsioned to look into the introductig
of E85 (‘Super-éthanol’) and Flex-fuels. Based bairt report in September 2006 t
2006 | government announces a promotion plan for E85.gdwernment aims to have 500 E
pumps all over France by the end of 2007, wit d fue of around 0.80€/litre, an
several FFVs offered by car manufacturers.

1994

o0 I
QU‘I(DD

Market conditions (apart from measures)

1980’s | IFP (Institut Frangais du Pétrole) research intmligsel production process.
In 1991 the IFP started a large 2 year validatimgmmme to investigate if 5% or 2026
1991 | RME blends could be generally allowed in commorseliduel. As a result from 1994 up
to 5% RME can be blended to diesel fuel, withoutfication of the client.
The first industrial RME production unit was buiit Compiegne in 1992 with financia
support of the EC. Its initial production potentrgds 20,000 tonnes/year.
Creation of Diester Industrie for the commerciabgurction of biodiesel. Diester |s
1993 | currently dominant on the French biodiesel markdtas been granted most of the tqtal
2004 authorised production in France.

1992
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Establishment of ‘Club des Villes Diester’ netwotk exchange information and
1994 | experiences on using diester (B30). In 2003 theenavas changed to ‘Partenaires
Diester’ and it became possible for enterprisdseimbme member.

PSA cars (Peugeot, Citroén) are warranted for dieads up to 30% biodiesel.
Since 2001 the in-house fleet of Peugeot and Qit(aBout 800 vehicles) is running on
B30 (14 million km/year)

Since the fall of 2006 Renault offers two light goercial vehicle models (Trafic and
Master) compatible with B30. The new B30 vehiclepresent the first step In
implementing the Renault Commitment 2009, wherelbydig@sel engines sold by the
company in Europe by 2009 will be able to run 0l® B3

2006

From 2007 RATP (public transport in lle-de-Franegé) run one third of its buses on
B30. It will launch experiments on B100 to learroabthe engine behaviour using this
fuel. Based on the results of these trials, in 2689 company will draw a strategy
towards 2025.

2007

From 2007 6 FFV models (E85) are commercially amdd in France. Ford and Sagb
offer their existing FFV models, while Renault lates a Megane Flexfuel in 2007 and
will offer 50% of its gamma in flexifuel version 2009. PSA commercialises a Peuggeot
307 and a Citroen C4 in the summer of 2007.

2007

The success of E85 fuel station introduction isdowhan expected. Mid 2008 around

2008 200 fuel stations offer E85 (compared to the emassb00).

5.5.2 Figures for biofuel introduction in France

Table 20: tax levels (€/litre) and active policies in France

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

diesel 0,38 0,39 0,37 0,38 0,39 0,42 0,42 0,42 0,430,43
B5/B7* 0,00 0,00 0,00 0,00 0,04 0,09 0,09 0,17 0,18 0,21
B30 0,00 0,00 0,00 0,00 0,04 0,09 0,09 0,17 0,18 0,21

gasoline 0,59 0,59 0,57 0,57 0,59 0,59 0,59 0,59 600, 0,60
ETBE* 0,12 0,12 0,11 0,11 0,21 0,21 0,21 0,26 0,27 0,33
E5* 0,22 0,22 0,26 0,27 0,33
E85* 0,27 0,33

* tax on biofuel part (€/litre), in quota system
sources: Eurostat, French country reports
= tax reduction
= combined system: tax reduction + TGAP

When looking at the consumption volumes in theofwlhg table, we see that between 2000
and 2004 volumes were fairly constant, which hagotevith the system of the authorised
guota (volumes were not increased in this periadyobecause French government wanted
to keep their tax losses under control). From 20@& quota were increased to meet the
targets set by the French government. Meanwhilegdwctions could be reduced, because
the TGAP system gave enough motivation for the $eetor to follow the biofuel targets.

Table 21: evolution of biofuel consumption in France (1000 tonnes of oil equivalent)

1000 tonnes

of oil eq / yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Diesel 25902 28020 28935 29057 29482 30176 30441 12481 31799
Biodiesel 220 277 277 299 283 285 324 555 1161
Gasoline 14940 14133 13732 13244 12402 11769 110060218 10351
Ethanol 58 60 58 58 49 52 75 150 273
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in ETBE 58 60 58 58 49 51 73 141 245
in E5 0 2 9 28
in E85 0

Sources: Eurostat (fossil fuel figures up to 2068¢nch country reports, [Pelkmans, 2006], [Bicfuel
Barometer, 2008]

From the beginning France has focussed on donssifly of biofuels, nevertheless they
needed to use a European tender to assign therigathquota. Until 2005 the share of
foreign production units was very modest (less tfignof the quota) and domestic
consumption could be met with domestic productidhere was even some extra production
which could be exported to Germany; with the inseem the years after also production units
from outside France received significant quota.

With the more or less closed authorised quota sydteance does not suffer the worldwide
competition of a.0. subsidized American biodiesel.

Table 22: Comparison of biodiesel and bio-ethanol production vs consumption in France, also in
comparison to the authorised quota

1000 Tonnes/yr | 1999 2000 2001 2002 2003 2004 2005 2006 2007 20@®9 22010

Biodiesel
Consumption 250 315 315 340 322 324 369 631 1321
Production 250 320 320 366 357 348 492 743 872
Prod capacity 400 400 400 400 500 502 532 775 **780
Authorised

quota 317 317 317 333 387 417 677 1343 2478 2728 3148
Ethanol

Consumption 91 93 90 91 77 81 117 234 426

Production 91 93 90 91 77 81 117 233 459

Authorised

Quota — ETBE¥ 109 109 99 130 169 224 224 22424 2
Authorised

guota — ethanol 12 72 137 337 717 867 867

* only ethanol part is counted (47%vol of ETBE)
** capacity around June, extra capacity starte®'frhalf of the year (so production higher than Juseacity)
Sources: French country reports, [EBB 2008], [eBEDS8], [Pelkmans 2006]

5.5.3 Impact assessment

- With its focus on low blends, France had a fast4a of biofuel introduction in
transport fuels, and up to 2000 France had theelsighiofuel consumption in the EU. The
example shows that only a few years (1993-1997¢weeded to achieve a market share
of 300,000 tonnes biodiesel and 100,000 tonneghaoel.

- Tax incentives were the main policy instrumentatirey an incentive for the fuel industry
to participate.

- A very important factor was also the organized wWeaymarket was approached (both
from the agricultural sector, the biofuel produntigector and the fuel distribution sector),
with long-term contracts, finance participatiorg.et

- As in other countries biofuel consumption stalled998-1999 due to economic side
conditions (record low oil prices) and the reductad set-aside obligations.

- The introduction of the quota system from 2000 lbeen effective in maintaining the
production and consumption to the predefined le\nés/ertheless the system had the
following side effects:
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o0 There was no incentive for the market to go beythedquota. Because of this,
total biofuel consumption has remained merely amdbetween 2000 and
2004, while other countries have seen serious ase®in the same period. In
that period France lost its leading position inflag applications.

o0 There was a lack of private initiatives (investnsgmapacity building), as the
market is ‘controlled’ by the government.

0 The authorized quantities were merely monopolige@005, Total controlled
100% of the ETBE quota, while Diester controlled®a@f the biodiesel quota.
There is an administrative burden for other patbeein the market.

- Starting from 2005 the French government systeiatioxcreased the quota to reach a
7% target in 2010.

- The closed system of authorised quota has protéatelrench market from worldwide
competition of a.0. subsidized American biodiesel.

- The application of B30 is an interesting case, havé was limited to special
agreements (merely municipalities) and the B30 etamained quite modest.
Nevertheless B30 seems promising as some majoclrieamn manufacturers are very
positive towards this application.

- Important research activities are performed (IR} their technology finds direct
applications in industry (link with Diester).
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5.6 Czech Republic

Since the beginning of the 1990s the Czech Ministr&griculture launched the
“Oleoprogram” (Oil programme) to investigate these for converting oilseed rape to an
alternative fuel for diesel engines and promottsgestablishment on the domestic market.
Through state assistance, RME production was esialol in short time.

Since 1997 a mixture of diesel apd 31% biodiesptasiuced for the domestic market
according to the national stand&8N 656508. This product is distributed separateynf
conventional diesel at petrol stations.

The Czech Republic has used a variety of measBe=earch grants for the production of
biofuels have been granted as early as the begmiih990s. In 1991-1995 refundable state
grants were given so as to establish manufactaapgcity for RME.

In 1999-2001 direct subsidies have been given toufiaaturers, so as to cover the higher
costs of biofuel production. In 2001-2004 this cemgation was given in the form of price
rebates for raw material grown on set-aside lardlewnanufacturers received additional
support for processing rapeseed oil for non-foadfasa maximum of 100,000 tonnes per
year.

Since 1992 biodiesel carries zero excise duty.eS203 the same applies to the biofuel part
in the blend of 31% RME.
In 2007 Czech Republic launched a system of corapulsw-percentage blending of

biofuels in motor fuels. It is not known whetheistis linked to a penalty system for non-
compliance.

5.6.1 Main measures

The following table lists the measures in the CzZRepublic.

Table 23: overview of the main measures related to biofuels in the Czech Republic

Valid
until
Tax incentives
1992 | Zero excise duty on produced biodiesel
1992 | Return of part of the excise duty to final custosnefr mixed fuel 1998
1999 | Direct subsidies CZK 3.0 per kg of produced bioélies 2001
Act N0353/2003 / excise duties, the excise dutplended fuel/biodiesel 2007
2003 | containing 31% RME (RME incorporated in a fuel lgnarries zero excise
duty
2004 | Aid to authorised biodiesel producers
2005 | Continuation of direct subsidies (7000 CZK/tonne RMo RME producers. 2006
2007 Decision to change to a compulsory system for legeliblending in diesel from
September 2007, and ethanol blending in gasolora franuary 2008.
Standards
1997 | National biodiesel standaftSN 656508.
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Other incentives / support programmes
CzK 772.7 million loans to 16 enterprises for consting facilities to produce 2000
1992 :
RME and mixed fuel.
Oleoprogram” (Oil programme) to investigate thepsetor converting oilseed
early , , . o .
1990’5 | "apPe to an e_llternatlve fuel for diesel enginesnodnoting its establishment or|
the domestic market.
1998 | Programme of non-food utilization of a part of agtiural production.
2001 | Price rebates for the raw material (oilseed rap@yg on set-aside land. 2001
2002 Price rebates for the raw material (oilsged rap@yg on set-aside land, limittg 2004
230,000 tonnes processed rapeseed oil.
5.6.2 Figures for biofuel introduction
Table 24: tax levels (€/litre) and active policies in Czech Republic
1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2
diesel 0,3( 0,32 0,33 0,85 0,35 0,35 35
B5*
B31* 0,00/ 0,00] 0,00
gasoline 0,38 0,39 0,41
ethanol*
* tax on biofuel part
Sources: Eurostat & Czech country reports
= tax reduction
_ = substitution obligation
= subsidies for biofuel producers
= combined system: tax reduction + subsidiebiofuel producers
Table 25: evolution of biofuel consumption in Czech Republic
1000 tonnes
of oil eq / yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Diesel 1709 1843 2055 2245 2640 2857 3293 3470 e
Biodiesel 44 62 54 35 61 41 3 18 33
Gasoline 2022 1953 1998 2024 2207 2199 2160 2112
Ethanol 0 0 1 (
Sources: Eurostat (fossil fuel figures up to 20@ech country reports, [Pelkmans, 2006], [Biofulgdsometer,
2008]
Czech Republic reached a substantial biodieseluropson already in 1999-2000, in the
order of 3% of diesel consumption. Neverthelessamption dropped in the years after.
Especially in 2005 practically all produced biodkewas exported.
Table 26: Comparison of biodiesel and bio-ethanol production vs consumption in Czech Republic
1000 Tonnes/yf 1996 1997 1998 1999 2000 2001 2002 2003 2004 200806 2 2007
Biodiesel
Consumption 25 38 42 50 70 62 40 69 47 3 20 37
Production 25 38 42 50 70 62 40 69 47 133 110 61
Prod capacity 47 50 80 80 100 100 100 100 154 18303 203
Ethanol
Consumption 2 0.2
Production 1 15 33

54
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Sources: Czech country reports, [IEA 2003], [EBB&]) [eBIO 2008]

5.6.3 Impact assessment

e Certainly in the second half of the 1990s, Czechukéc was one of the leading countries
in Europe on biodiesel. The main policy measuras ltkelped the introduction of biodiesel
in Czech Republic were:

o The grants given initially for constructing prodoct facilities, which have
succeeded in creating facilities with a total cagyaaf 100,000 tonnes RME
per year.

o Direct subsidies for biofuel producers.

* From 2001 policy has changed with varying suppptioms (subsidies for production,
price rebates for raw material, excise duty exeompfiwhich however did not prove to be
very stable. As a result the production of RME waie unstable. Biodiesel producers
have now resumed their interest, however mostef groduction is exported, mainly to
Germany.

* The obligation system introduced from end 2007 lm&ble to revive the inland
biodiesel consumption, on condition that there ssifficient penalty system for non-
compliance.
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5.7 Poland

Poland is the only country among the eastern MeiShates that has developed the
bioethanol sector to a significant extent. Polantiduced bioethanol in the transportation
sector, blended with conventional petrol, in thdyeh990s. Overproduction of alcohol,
resulting from necessity of processing a surpluglpction of cereals, potatoes and beet
molasses in the beginning of 1990s, gave a pusthéoproduction of gasoline with
bioethanol as additive.

The Polish regulation allows up to 5%maximum of ethanol (99.6% pure) to be added to
unleaded gasoline, and this blend may be soldgrdatregasoline.

The introduction of biodiesel (FAME) in Poland wadatively late. In 2005 biodiesel blends
containing up to 5% of biodiesel appeared on th&ketain 2007 also a 20% blend was
introduced. At the moment, most of the biodieselduiced in Poland is exported, as it is more
profitable for its producers in comparison to sgjlit on the domestic market.

Poland has one of the largest potential in biofpetsluction, mainly because of the large
available areas, ideal for growing oil seed rapeé, the good climatic conditions for rapeseeds

and potato. The key feedstock for bioethanol pradoan Poland is potato and it is cheaper
than bioethanol from wheat and sugar beet.

5.7.1 Main measures

The main measures are given below. Tax exempti@ne m place as early as in 1993.
Poland had established also a standard since 1992.

Table 27: overview of the main measures related to biofuels in Poland

Valid
until

Tax incentives

1993 | Tax exemption and tax relief schemes, accordirgyders set by the Minister of Finance
2004 | Order of the Minister for Finance of 26 April 2004 exemptions from excise duty (Official
Gazette No 97, item 966) for biofuels mixed wittrpkand diesel. The definitive
percentages and the size of this exemption arendieted on a yearly basis after approval ¢
the annual budget.

=

2006-

2007 Amendments to the tax exemptions

From 1 January 2008, an obligation will be in foreeensure that biocomponents achieve g
2008 | specified share of the transport fuel market, mgigiut of the Biocomponents and Liquid
Biofuels Act.

Standards
Polish standard, regulating gasoline quality andpasition PN-92/C-096025 (later update
to PN-EN228:2006). This standard allows the mixafigrganic oxygen compounds, e.g.
1992 | dehydrated ethyl alcohol, but not more than 5%ddyme with petrol, with maximum total
oxygen content 2.8% by weigh. The standard alswalluse of bioethanol as addition to all
type of gasoline.
Polish norm for anhydrous ethanol: PN A 79521
2004 | Polish norm for FAME: PN EN 14214:2004

Regulation of 8 September 2006 on liquid biofuedldy requirements: for pure biodiesel
2006 | 5nd B20

o
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Other incentives / support programmes
1994 | R&D for biodiesel (EPAL - Polish rape biofuel foiid3el engines) 1997
2003 Law of 2 October 2003 on biocomponents used indifuels and liquid (Official Gazette
No 199, item 1934)
2006 Adoption of 25 September 2006 on Biocomponentslagquaid Biofuels Act and the Fuel
Quality Monitoring and Control Act
5.7.2 Figures for biofuel introduction
Table 28: tax levels (€/litre) and active policies in Poland
1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 2
diesel 0,2% 0,29 0,30 0,31
B5* 0,003 | 0,003| 0,003
B20* 0,003 | 0,003| 0,003
B100 0,003 | 0,003| 0,003
gasoline 0,3b 0,40 0,36 0,43
ethanol* 0,003
* tax on biofuel part
Sources: Eurostat, Polish country reports
= tax reduction
_ = substitution obligation
= combined system
Table 29: evolution of biofuel consumption in Poland
1000 tonnes
of oil eq / yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Diesel 3228 2607 2818 2707 3894 4767 5453 6375
Biodiesel 0 15 42 15
Gasoline 6001 5213 4835 4428 4275 4315 4144 4251
Ethanol 42 26 33 42 38 24 28 54 85

Sources: Eurostat (fossil fuel figures up to 208®)ljsh country reports, [Pelkmans, 2006], [BiofuBaArometer,
2008]

Table 30: Comparison of biodiesel and bio-ethanol production vs consumption in Poland

1000 Tonnes/yf 1996 1997 1998 1999 2000 2001 2002 2003 2004 200806 2 2007
Biodiesel
Consumption 0 17 48 18
Production 0 100 116 80
Prod capacity 100 150 250
Ethanol
Consumption 80 88 79 66 41 52 65 60 38 43 84 133
Production 80 88 79 66 41 52 65 60 38 64 161 [155

Sources: Polish country reports, [EBB 2008], [eE2@D8]

5.7.3 Impact assessment

Poland introduced bioethanol in the transport sedtiended with conventional gasoline, in
the early 1990s. From 1995 the use of ethanolvaeéd between 40,000 and 80,000 tonnes
per year, which represents a share of 1 — 2% cadgarthe petrol market.

57
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Poland has stipulated ethanol use as a leadedrdealed petrol component (ethanol 4.5% -
5%). The market share of gasoline containing ethaas almost 30% in 2002.

While Poland had a substantial use of biofuelshénperiod 2004-2006 it was faced with
political and legislative difficulties concerningpfuels. Since 2007 there is more clarity in
the legislative situation and the obligation sysfemmn 2008 might be a driving force for local
fuel suppliers to adopt biofuels in their fuel mbhe success may depend on a very severe
penalty system for non-compliance, which is inctlidethe Law on biocomponents and

liquid biofuels. The penalty is equal to 5 x V XxGMR), where V is the volume of all transport
fuels sold in a given year, NG is the national goak given year and R is a realisation of this
goal.
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5.8 Spain

After the adoption of the EU Biofuel Directive, Spaotified the Commission that it had set
its national indicative target at 2% for 2005. Aiadine with the Directive, in August 2005
the country adopted the 'Plan for Renewable En2o@%-2010'. According to this plan, the
amount of biofuels will rise to 2.2 Mtoe in 201@paoximately 5% of the foreseen amount of
transport fuels used in Spain in 2010. Besidestineent feedstocks of barley, wheat, wine
alcohol and waste vegetable oil, it is foreseehgbad oil plants could account for
approximately half of the target by 2010. Sincesthare hardly used now, mainly because of
their high local production costs, measures arpgsed to promote seed oil plant production.

5.8.1 Main measures

Excise duty reductions

Fiscal incentives, in Tax on Hydrocarbons, for b&$ commercialization were established in
Law 22/2005. It establishes that until end of y2@t2, the rate of the Hydrocarbons Tax for
biofuels will be of zero euros per 1000 litres. Special rate will be exclusively applied to
the biofuel volume contained in the mixture.

Additionally, there exist an indirect tax calledaX on the retail sales of certain hydrocarbons’
with two sections: a national section with a rat@4€ per 1000 litres, and a regional section
(Madrid, Asturias, Galicia, Cantabria) with a rafealso 24 €/1000 litres.

Biofuel obligations

In June 2007, the Spanish government has passed &aw (16th Additional regulation to
the Law 34/1998 of the Hydrocarbons Sector) makiregblending of biofuels into petroleum
fuel obligatory. Law 12/2007 transposition is begeagried out by means of a Ministerial
Order project which is nowadays in a consultatioycpdure.

It has set an interim target for 1.9% of biofuelde blended into regular fuels in 2008, which
will become mandatory proportions of 3.4% in 2008 &.83% in 2010. Sanction could reach
30 millions €.

Fiscal incentives

Detaxation for biofuel pilot plants

By a December 2002 change in the law on Tax, Adstratiive and Social Measures, all
biofuel pilot plants receive a full detaxation fore years and all industrial plants receive a
full detaxation until at least December 2012.

Tax benefit for investment in biofuel production

Besides, Law 36/2003 created special fiscal dednati the Company Income Tax. It can be
deducted 10% in the down payment for investmentenma equipments and installations to
convert agricultural products in biofuels.

Investment subsidies

Subsidy to biofuel R&D projects

The Spanish government has granted a subsidy oifil#@n Euro to a biodiesel R&D project
in which several Spanish companies are involvee. dibjective of the project is to reduce
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production costs and to select and test new biofeasistocks, including seaweed, waste
cooking oils and animal fats.

Subsidy to bioethanol R&D projects

The Spanish government has also granted a subkiB;® millions € to a bioethanol R&D
project leaded by Abengoa. The objectives of tlngept are to promote the energy crops
development, to make progress in the bioethanoirtbehemical production, to develop the
bioethanol market by introducing bioethanol-digséltures, and to support the public
research centres and universities to improve Kmeiwvledge and research capacities.

Other measures stimulating the biofuels

Support for farmers

Farmers can receive from the EU, depending of tbp,@ grant of 45 €/ha for growing

energy crops, until the total surface in the EUaded to energy crops do not exceed 1.5 Mha.
It should be noted that this measure is being nedeureconsideration. The alternative to use
set-aside land to grow energy crops in Spain habe®n very successful, since productivity
is around one-third less than in Germany or Fraand,compensatory grant received up to
2.5 less than in those countries.

Promotion of second generation biofuels

Spain does not have any particular promotion plaiarget for the utilisation of second
generation biofuels. Few R&D projects have beenldédanby the Spanish research policy (one
in 2004, two in 2005 and three in 2006). They aosthy concentrated in the conversion of
ligno-cellulosic biomass into ethanol and only dae received funds to research in
biohydrogen production.

The following table summarizes the present biofigdicies in Spain.

Table 31: biofuels promotion policies in Spain

Royal Decree 61/2006 Indicative Toreach 5.75% (minimum share of commercialization), on
(31st January, 2006) the base of energy content, in all the gasoline and diesel
used for transportation. Deadline: 31st December, 2010
That modifies the
Royal Decree 1700/2003
Support to
Riofuels Plan for Renewable Energy Indicative To reach 5.83% (minimum share of commercialization), on
2005/2010 — IDAE the base of the energy content, in all the gasoline and diesel
used for transportation. Deadline: 31st December, 2010.
This means 2.2 million teps.
Bioethanol y biodiesel shares will reach 39% and 61%
respectively.
Law 22/2005 Compulsory | 0% taxes (until 31st December, 2012) for bioethanol and
(18/11/2005) biodiesel, only applied to the biofuel volume, not to the mix
with other fuels.
That modifies the Special Itis applied as long as the comparison of the production
Treasury Taxes Law 38/1992 cost evolution of oil products and biofuels recommends it.
(28 /12/1992)
Besides, art 51.3 of the Law exempts the tax to the
production and import of biofuels to be used in pilot projects
which target is the technological development of less
pollutant products.
Royal Decree 774/2006 Voluntary Gives the chance to mix biofuels with fossil fuels in vehicles
(23/06/2006) supply and final use installations.
That modifies
Royal Decree 1165/1995
(7/07/1995)
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Law 36/2003 of Economic Compulsory | 10% of reduction in the corporate tax is allocated to
Reforms investments on equipments and facilities to convert
(11 /11/2003) agricultural products into biofuels.

That modifies the
Law 43/1995 regarding
Corporate tax
(27/12/1995)
Law 12/2007 Introduces the differentiation between biofuels and biomass
(2/07/2007) Indicative and extends the list of products susceptible of being
and considered as biofuels
That modifies compulsory

Law 34/1998
(07/10/2007) for the
hydrocarbon sector

Sectoral
regulation

(the objective is to adapt Law
12/2007 to the European
Directive 2003/55/CE)
(26/06/2003)

Sets annual objectives to biofuels and other renewable fuels
commercialization for the period 2008-2010. Fixes indicative
1.9% by 2008, compulsory 3.4% by 2009 and compulsory
5.83% by 2010.

Entitles the Industry, Tourism and Trade Ministry to enact
the necessary resolutions to regulate a mechanism of
promotion of biofuels and other renewable fuels in order to
meet the annual objectives.

According to this table, the objectives of the @iéint policies, such as the ones fixed by Law
12/2007, specify an aggregated biofuel consumpiigective.

As a result of the uncertainty of a lack of diffetiated objectives for biodiesel and
bioethanol, different groups involved in the bid&isector demand the Government the
definition of specific objectives for each biofudk the same time, other groups have
confronted positions. Oil producers are in favolua total flexibility to reach the objective
while the renewable energy producers associati®P@ is in favour of establishing

egalitarian objectives.

It is worth noting that the Law 12/2007 transpasitivas carried out by means of the
Ministerial Order project which is nowadays in axsoltation procedure.

Sources

* APPA (2005). Una estrategia de Biocarburantes [papafia 2005-10. www.appa.es
* PriceWaterhouseCoopers for National AssociatioResfewable Energy Producers, June 2005.
* Royal Decree 61/2006 about specifications for gass) diesel, fuel-oils and LPG and regulates #e=af

biofuels.

e Cobos J.M. (2006). Incentivos fiscales en favoladeenergias renovables. Cuadernos de Energial 2No.

pp. 47-59. Club Espafiol de la Energia.

* AOP (2005). Posicion de AOP sabre el uso de biararties. Asociacion Espafiola de Operadores de

Productos Petroliferos, April 2005.

5.8.2 Figures for biofuel introduction

Table 32: tax levels (€/litre) and active policies in Spain

1999 2000 2001 2002 2003 2004 2005 2006 2007 200809 |2
diesel 0,27 0,27 0,27 0,29 0,29 0,30 0,30 0,30 0,3D,31 0,31
B5* 0,00 000 000 000 o000 0,00 0,00 0,00
gasoline 0,37 0,37 0,37 0,40 0,40 0,40 0,40 0,41 410, 0,41 0,41
ethanol* 000 000 000 000 000 000 000 0,00 0,00 0,00

* tax on biofuel part (€/litre)
Sources: Eurostat & Spanish country reports
= tax reduction

_ = substitution obligation

= combined system
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Table 33: evolution of biofuel consumption in Spain
1000 tonnes
of oil eq / yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Diesel 15944 17142 18483 19535 21074 22542 23622 9724
Biodiesel 0 0 0 0 58 23 54 261
Gasoline 9383 8958 8913 8624 8449 8107 7630 7281
Ethanol 51 51 120 97 106 113 115 113

Sources: Eurostat (fossil fuel figures up to 20@panish country reports, [Pelkmans, 2006], [Bisfue
Barometer, 2008]

Despite of the strong position of Spain regarditigapol, after 2002 there is no increase in
ethanol consumption. Only biodiesel consumptiatsieg recently. Nevertheless production
figures of ethanol are rising, but an increasiagtion is exported to other European
countries.

The existing bioethanol plants are the following:

- Ecocarburantes espafoles: IDAE (5%) and Abenga%)9&ating in 2000, uses cereals
(barley and wheat, 300 kton/year) and wine alcgiaduces 51.2 Ktep/y (150 million
litres) directed to ETBE conversion.

- Bioetanol Galicia: Abengoa (90%) and XesGalicia%)Ostarting in 2002, uses cereals
(barley and wheat, 340 kton/year) and wine alcgh@duces 54.5 Ktep/y (176 million
litres) directed to ETBE conversion.

- Biocarburantes Castilla y Leon: Abengoa (50%) abbBPuleva (50%), starting in 2006,
uses cereals (wheat and barley, 585 kton/y) aasvgB80 kton/y), and produces 195
million litres directed to direct blend at 5% (Ebast news is that the plant is not working
at the moment due to difficulties in the sector.

- Bioetanol de La Mancha: Acciona Bioenergia (50%gsuwine alcohol and produces 120

million litres
Links: www.abengoabioenergy.comww.acciona-energia.cormwww. biocarburantesclm.es
www. bionorte.comwww.bioneteuropa.com

Concerning biodiesel, currently there are 24 biselieonversion plants ready to operate.

Table 34: Comparison of biodiesel and bio-ethanol production vs consumption in Spain

1000 Tonnes/yr 1999 2000 2001 2002 2003 2004 2005 2006 2007
Biodiesel
Consumption 66 26 62 296
Production 6 13 73 99 148
Prod capacity 70 100 224 508
Ethanol
Consumption 80 80 187 152 166 177 179 176
Production 177 160 202 240 314 276
Prod capacity 346 520

Sources: Spanish country reports, [EBB 2008], [eB0DS]

5.8.3 Impact assessment

The introduction of ethanol in Spain has mainlyrbdaven by the industrial company
Abengoa and its alliances with major oil companid®e tax exemption in Spain has helped to
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create an initial consumption for ethanol, whichveger has remained stable. It seems that
this tax exemption alone is insufficient to creatdifference in the consumption.

The production of ethanol is higher than consunmpéiod it is expected to increase even more
due to the activities undertaken by the company@at this area. Part of the production is
exported to other countries.

The situation on biodiesel is different, and cutise8pain is an importer of biodiesel. This
may however change in short term, with a fast gngvgroduction capacity.
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5.9 United Kingdom

The UK has initiated some legislation to suppoet ititroduction of biofuels, but so far its
success was rather modest. A lot of effort wadrpthie preparation < Renewable

Transport Fuels Obligation (RTFO), which came ifaice from April 2008. To ensure that
biofuels are sourced sustainably, the Governmergldped a carbon and sustainability
assurance scheme as part of the obligation. Obtigeampanies are required to report on the
level of carbon savings achieved and on the suatdity of their supplies.

5.9.1 Main measures

UK has set a duty incentive of 20 pence per li@ 30 Euro/litre) for biodiesel since July
2002 and for bioethanol since January 2005. Bietliegproduced from waste vegetable oils,
especially recycled cooking oil or from importedrpand soybean oll, to a lesser extent.
This is mainly sold in 5% blends, but there are &léing stations providing pure biodiesel.
Bioethanol is imported.

The UK has introduced a Renewable Transport Fuelg&ion (RTFO) from April 2008,
which requires that a certain percentage of allret&il fuel will come from a renewable
source. The following obligation levels are set [@K country report 2006]:

Financial year | Level of obligation
2008/09 2.5 %
2009/10 3.75 %
2010/11 5 %l

To ensure that biofuels are sourced sustainal#yGibvernment developed a carbon and
sustainability assurance scheme as part of thgaitdin.Obligated companies are required to
report on the level of carbon savings achievedanthe sustainability of their supplies. The
government has set up a certification and crealitiig mechanism as part of the RTFO. An
oil company will receive certificates from an admsimator to demonstrate how much biofuel
it has sold. If the company sells more than itsgaiion requirement it would then be able to
sell those certificates to other companies who meee to meet the obligation. A buy-out
will also be possible, and is set at 15 penceiperih the first year of the obligation.

The UK's Renewable Fuels Agency (RFA) has recenihlished the guidance which will
require companies supplying biofuels to provideinfation on the origin, greenhouse gas
savings and production practices for every batdhiaffiel entering the UK market.

In July 2008 the Renewable Fuels Agency (RFA) shield the Gallagher review about the
indirect effects of biofuels [Gallagher, 2008].this report the RFA proposes that the current
RTFO target for 2008/09 (2.5% by volume) shoulddiained, but the proposed rate of
increase in biofuels be reduced to 0.5% (by volupg)annum rising to a maximum of 5%
by volume by 2013/14. This compares with the RTR&sent target trajectory of 5% by
2010. RFA recommends that the RTFO is further regain 2011/12 to complement and
coincide with the 2011/12 EU review of member stgpeogress on biofuels targets. During
the period to 2011/12, RFA states that comprehensnandatory sustainability criteria



elf)bia.-

dynamic markets o

Biofuel policies for

within the EU Renewable Energy Directive shouldrbplemented for biofuels and bio-
energy, including requiring feedstock that avoitsirect land-use change.

The measures active in the UK are given below.

Table 35: overview of the main measures related to biofuels in the UK

Valid until
Tax incentives / mandates

2002 | 20 pence per litre (0.30 €/litre) duty incentivelmodiesel

2005 | 20 pence per litre (0.30 €/litre) duty incentivelmoethanol

2008 | Renewable Transport Fuel Obligation (RTFO) in foroen April 2008
5.9.2 Figures for biofuel introduction
Table 36: tax levels (€/litre) and active policies in the UK

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
diesel 0,76 0,73 0,68 0,69 0,68 0,67 0,72
B5* 0,43 0,38 0,39 0,38 0,37 0,42 0,42
gasoline 0,76 0,73 0,68 0,69 0,68 0,70 0,72
ethanol* 0,38 0,40 0,42 0,42
* tax on biofuel part (€/litre)
sources: Eurostat & UK country reports
= tax reduction
_ = substitution obligation
= combined system

Table 37: evolution of biofuel consumption in the UK
1000 tonnes
of oil eq / yr 2001 2002 2003 2004 2005 2006 2007
diesel 16705 17222 18022 18838 19776 20498 21373
biodiesel 0 0 8 16 25 132 271
gasoline 21999 21868 20932 20476 19685 19068 18812
ethanol 0 44 48 78

Sources: Eurostat (fossil fuel figures up to 20084, country reports, [Pelkmans, 2006], [Biofuelsr&aeter,

2008]

Table 38: Comparison of biodiesel and bio-ethanol production vs consumption in the UK

1000 Tonnes/yr 2001 2002 2003 2004 2005 2006 2007
Biodiesel
Consumption 9 18 29 150 308
Production 9 18 51 192 150
Prod capacity 5 15 129 445 6b7
Ethanol
Consumption 0 68 76 122
Production 0 16
Prod capacity

Sources: UK country reports, [EBB 2008], [eBIO 2P08

Consumption of ethanol is far above the domesticpction levels. Most is imported from
Brazil.
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5.9.3 Impact assessment

The fuel duty incentive used seems to be too lolotmst biofuels consumption to the
required levels and assure the quality of the ptedduel. The UK Governments seeks to
accelerate biofuel introduction through the Rendevalbansport Fuels Obligation system. A
lot of emphasis is put on the sustainability perfance of the biofuels. The UK is therefore
closely cooperating with the Netherlands to develgieria and a Cetool to calculate the
CO, reduction. The UK aims to reward biofuels under RTFO in accordance with the
carbon savings that they offer from April 2010. tausability criteria will be introduced one
year later.
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5.10 Lithuania

Lithuania is one of the new Member States verwabtitrying to introduce biofuels through

its policy. It was one of the first countries téroduce an obligation system, in combination
with a tax reduction.

5.10.1 Main measures

Table 39: overview of the main measures related to biofuels in Lithuania

Valid
until

Tax incentives / mandates
Tax exemption for blended biofuels

2005 | Obligation for 3-5% biodiesel in diesel fuel; 7-132%BE or 5% ethanol
in gasoline

5.10.2 Figures for biofuel introduction

Table 40: tax levels (€/litre) and active policies in Lithuania

2004 2005 2006 2007 2008 2009
diesel 0,25 0,25 0,25 0,25
B3/B5* 0,00 0,00 0,00 0,00 0,00
gasoline 0,29 0,29 0,29 0,29
ETBE7-15/E5 0,00 0,00 0,00 0,00 0,00

* tax on biofuel part (€/litre)
sources: Eurostat & Lithuania country reports
= tax reduction

_ = substitution obligation

= combined system

Table 41: evolution of biofuel consumption in Lithuania

1000 tonnes of

oileq/yr 2004 2005 2006 200[
Diesel 633 696 756 1037
Biodiesel 0 3 14 47
Gasoline 358 351 360 405
Ethanol 0 1 6 17

Sources: Eurostat (fossil fuel figures up to 2008huania country reports, [Biofuels Barometerpap

Table 42: Comparison of biodiesel and bio-ethanol production vs consumption in Lithuania

1000 Tonnes/yr 2004 2005 2006 200y
Biodiesel
Consumption 8 16 ay
Production 2 7 10 25
Prod capacity 10 10 4
Ethanol
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Production
Prod capacity
Sources: Lithuania country reports, [EBB 2008],I[2R2008]

Consumption
2 7 14 1

5.10.3 Impact assessment

Lithuania is a very small country, with low fuelrumption numbers. On the one hand this
makes it easier to reach certain targets (as redjuwlumes would remain low), on the other
hand it does not give a good scale to deploy im@ustctivities and have some weight on the
markets.

Nevertheless Lithuania did achieve to introducduals in its fuel mix. It is not clear if this is

totally due to the obligation system; we could fied any data on possible penalties for fuel
distributors not complying to the requirements.
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5.11 The Netherlands

The Netherlands has a high level of industrialiatnd is one of the major import/export
countries in Europe, so a considerable numberdfstrial players have expressed interest to
invest in biofuel production units, mainly in theasharbours, based on imported feedstock.

Only recently did the legislation concerning bidfua the Netherlands clear up, with a tax
reduction system in 2006 and a mandate systenrde fioom 2007, making the involvement
in the production and consumption of biofuels maftteactive for stakeholders.

The Netherlands is putting a lot of focus on susthility of biofuels and has played a
prominent role in the European discussion throlighGramer Commission for Sustainability
Criteria for bio-energy [Commission Cramer, 200Qi]this context, the government is also
preparing its obligation system for allowing spigie.g. 2 generation biofuels, to count
heavier towards the quota than conventional ones.

511.1 Main measures

Table 43: overview of the main measures related to biofuels in the Netherlands

Valid
until

Tax incentives / mandates

Since 2003, a tax exemption has been granted oojecpbasis for pure biofuels
2003 | (three projects on PPO, one on biodiesel). Thé aot@unt of PPO and biodiesel
that can benefit from this exemption is limited7té million litres per year.

In 2006, a general tax reduction was given for 2fwol of biodiesel and ethanol | 2006
2006 | blended in diesel and gasoline, respectively. Tenigeduction was only valid in
2006.

Transport Biofuels Act 2007: from January 2007 afl®| obligation is in place. Th
obliged parties (fuel distributors) have to shownaustratively that 2% (by energy
of their overall amounts of gasoline and diesekesirof biofuel. Pure biofuels alsg
count towards this requirement, as long as theimedjmarket share is achieved.
Suppliers may also trade any surplus market shaheother suppliers. The
obligation gradually increases by 1.25% per yedr.7®% by 2010. For the gasoline
and diesel markets separately, minimum sharesweitar®% in 2007 and increase
by 0.5% per year to 3.5% in 2010.

1)

2007

Other incentives / support programmes

A project group under the leadership of prof. dcgleline Cramer started
formulating sustainability these criteria for bineegy at the end of 2005. Their
report was presented mid 2006, and indicates hewtwernment can prevent
2005 | biofuel and green electricity production from damagnature and the environment.
In order to achieve this, the government plansi¢bude sustainability criteria in the
regulations concerning biofuels for road transpod the MEP scheme
(environmental quality electricity production)

A subsidy scheme for R&D projects on ‘innovativefhels for transport’ was 2007
established.

The Dutch Cabinet will be looking into the possti®k in Europe of demanding a
higher percentage (20%) of biofuels, should thesetraustainability criteria.

The Dutch government has decided to cancel impléatien of the Reporting
2008 | Sustainability of Biofuels Act on 1 January 2008eTgovernment plans to
harmonise its efforts with the European approa@veping national policy for

%4

2006

2007
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@
matters covered by a proposed guideline is alsanriote with European
procedures.

5.11.2 Figures for biofuel introduction

Table 44: tax levels (€/litre) and active policies in the Netherlands

2004 2005 2006 2007 2008 2009

Diesel 0,38 0,38 0,38 0,38 0,38 0,38
BS* 0,08 038 038 038
B100 0,02 0,02 0,02 0,02
PPO 0,02 0,02 0,02 0,02
Gasoline 0,66 0,66 0,66 0,66 0,66 0,66
Ethanol* 016 066 066 066 ]

* tax on biofuel part (€/litre)
sources: Eurostat & Dutch country reports
= tax reduction

= substitution obligation
= combined system

Table 45: evolution of biofuel consumption in the Netherlands

1000 tonnes

of oil eq / yr 2004 2005 2006 2007*
Diesel 6263 6365 6653 6779
Biodiesel 0 20 217
PPO 2 3
Gasoline 4370 4306 4381 4402
Ethanol 0 0 18 84

* 2007 figures are preliminary
Sources: Eurostat (fossil fuel figures up to 20@&)tch country reports, CBS, VNPI, [Biofuels Bareter,

2008]

Table 46: Comparison of biodiesel and bio-ethanol production vs consumption in the Netherlands

1000 Tonnes/yr 2004 2005 2006 2007 2008
Biodiesel

Consumption 17 246

Production 18 85

Prod capacity 0 115 571
Ethanol

Consumption 24 140

Production 12 11

Prod capacity

Sources: EBB, Dutch country reports, [Biofuels Baeter, 2008]

5.11.3 Impact assessment

With the introduction of its obligation system, tRetherlands has seen an enormous increase
of biodiesel consumption in 2007. The total biofo@hsumption in 2007 even exceeds the
obligation of 2%, most probably because distribsitexpecting markets to decline, were
allowed to ‘bank’ between years. Most of the bigdids coming from imports, through the
harbour of Rotterdam, the origin of the biodiesghains unknown.
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Currently a lot of production capacity is preparedt, it remains the question if these can
compete with the biodiesel imports from abroadirAhe German case, the industry will
probably suffer from low-cost soybean-based bicgligem the US.

Although a lot of biofuel production capacity isitog built in the Netherlands, the feedstock
for these facilities will mostly be imported.

The Netherlands is at the forefront of the Europdiaoussion on sustainability assurance of
biofuels, together with the UK, Germany and Sweddm proposed EC guideline includes
proposals for sustainability criteria, many of whare derived from input submitted to
Brussels by the Netherlands. The government nomsgfa harmonise its efforts with the
European approach.
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5.12 Belgium

As well as the Netherlands, Belgium has a highlle¥andustrialisation and is one of the
major import/export countries in Europe, so a ad&sible number of industrial players have
expressed interest to invest in biofuel productioits, mainly in the sea harbours, based on
imported feedstock.

Despite of government announcements from the begjrof 2004, legislation on biofuels in
Belgium has remained quite unclear until mid 2006tr¢duction of quota system,
comparable to France), and investments on produdilities were postponed.

5.12.1 Main measures

In Belgium, after a long policy procedure, biodies#ethanol and pure plant oil (PPO) have
received a political support for market introduntio

The use oPPO is tax-exempted but there are some constraints:
- production by farmers or farmer cooperatives;
- use of Belgian rapeseed;
- direct commercialisation to final users.

In July 2006, a European call for tenders for egdl and ethanol was launched and the
producers of these biofuels (with adapted tax Jatesknown since October 2006 (deriod
biodiesel and full period ethanol quota) and Decen2®06 (2 period biodiesel quota).

The volumes and eligible blends for tax advantajeshanol are the following [Pelkmans et
al, 2008] :

e 250,000 m3/yr from 01/10/2007 to 30/09/2013;

» tax advantage for min. 7% ethanol (possibly throEGIBE).

The volumes and eligible blends for tax advantajdsodieselare the following:

» 380,000 m3/yr from 01/11/2006 to 30/09/2013;

» tax reduction if min. 3.37% biodiesel in 2006, 22# 2007 and 5% from 2008;

» possibility of tax reduction for higher blends omfdy regional public transport companies.

Table 47: overview of the main measures related to biofuels in Belgium

Valid until
Tax incentives / mandates
2006 PPO exempt from tax, on condition of local scale
2006 Quota system for biodiesel, with tax reduction from 2013
October 2006
2007 Quota system for bio-ethanol, with tax reductiamir 2013

October 2007

Other incentives / support programmes

1994 | Support to fleet demonstrations of biodiesel

2007 | Investment support to bio-ethanol facility in Walia.
Flemish minister for transport stops initiativepafblic

2008 ;

transport company to drive on B5

Market conditions
1996 | In 1996 there was already 80,000 tonnes biodiesel
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production capacity in Belgium, mainly supplyingth
French market. In 2000 these facilities were stdpge
only used for oleo-chemical purposes.

2007

Market uptake of biodiesel is disappointing, witilyoa
quarter of the biodiesel quotum put on the market.

5.12.2

Figures for biofuel introduction

Table 48: tax levels (€/litre) and active policies in Belgium

2005 2006 2007 2008
diesel 0,34 0,33 0,33 0,3
B5* 0,32 0,31 0,31
PPO 0,00 0,00 0,00
gasoline 0,58 0,59 0,59 0,5
ETBE15* 0,55 0,55

D

* tax on total fuel, with minimum level of biofuebntent, in quota system
sources: Eurostat & Belgian country reports
= tax reduction, under quota system

Table 49: evolution of biofuel consumption in Belgium

1000 tonnes

of oil eq / yr 2005 2006 2007
diesel 6303 6424 6574
biodiesel 1 83
gasoline 1852 1540 1465
ethanol 0 0

Sources: Eurostat (fossil fuel figures up to 20@&lgian country reports, [Biofuels Barometer, 2GR F

Table 50: Comparison of biodiesel and bio-ethanol production vs consumption in Belgium, also in

comparison to the authorised quota

1000 Tonnes/yr | 2005 2006 2007 2008 2009 2000
Biodiesel

Consumption 1 95

Production 25 166

Prod capacity 55 85 335 665
Authorised quota 0 46 317 334 334 334
Ethanol

Consumption 0 0

Production 0 0

Prod capacity 0 0 392

Authorised quota 0 33 199 199 199

Sources: EBB, Dutch country reports, [Biofuels Baeter, 2008]

Although a lot of biofuel production capacity haseh built, the feedstock for these facilities

will mostly be imported. Belgium only has an aréamund 10,000 ha rapeseed, which could

only supply less than 5% of the authorised biodiggeta.

5.12.3

Impact assessment
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Because of the long procedure, there was seridayg tethe start-up of biofuel production
units in Belgium. So the quota could not be producem the beginning.

Moreover, only few fuel distributors seem to belimwg to blend biofuels in their fossil fuels
in the current circumstances. In 2006, 1282 miadibsel were put on the Belgian market,
which is equivalent to 0.01% by energy of transfiwet consumption [Belgian country
report, 2007]. In 2007, 107,592 m3 biodiesel weremercialised in Belgium, corresponding
to 1% by energy of the gasoline and diesel mafRetkjnans et al, 2008]. This is still much
below the quota of 380,000 m3/yr.

For ethanol, the quota system has started in Oc&§#/, but by mid 2008, no ethanol has
come to the Belgian market yet.

In view of the current discussion on sustainabibfyiofuels and the impact on food prices,
biofuels are in the middle of a political and soalieebate in Belgium. An initiative of the
Flemish public transport company (De Lijn) to drieir buses on 5% biodiesel, was even
stopped by the Flemish minister for Transport fildiany 2008.
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6 Policies outside Europe

In this chapter, we will look into evolutions inettUSA, Brazil and India.

6.1 United States

Research on alternatives for petroleum fuels intBé fluctuated over the years, with
interest peaking during emergency situations, stsctWorld Wars | and Il and the energy
crisis of the 1970s, when petroleum fuel supplieseninterrupted. More recently, issues
related to the environment and energy security raareased the attention for alternative
fuels such as ethanol, natural gas, and biodiksgislation, such as the Clean Air Act
Amendments (CAAA) of 1990 and the Energy Policy At1992, has opened markets for
alternative fuels that can be produced from US ditimeesources and give an environmental
advantage over petroleum-based fuels. In additi@amy US farmers and policymakers
support the development of ethanol and biodiesed, means of creating new markets for
agricultural commodities. Recently the Renewablels&tandards of 2005 and 2007 have
given a real boost to biofuel production in the USA

Concerning biofuel types, the focus in the Unit¢at& has mainly been on ethanol from
corn. Research is pointed at ethanol from celluloséhe past years the biodiesel share has
also been growing, although still at a far loweselthan bio-ethanol.

The following table shows an overview of ethanal &odiesel related legislative actions.

Table 51: overview of ethanol- and biodiesel-related legislative actions in the US

1974 | The first of many legislative actions to proenethanol as a fuel, ti#olar Energy Research,
Development, and Demonstration Actled to research and development of the conversign
cellulose and other organic materials (includingtes) into useful energy or fuels. Currently the
use of cellulose as a feedstock is regaining istere
1975 | U.S. begins to phase out lead in gasolinearieihbecomes more attractive as a possible ogtane
booster for gasoline. The Environmental Protecégency (EPA) issued the initial regulations
requiring reduced levels of lead in gasoline inye&®73. By 1986 no lead was to be allowed in
motor gasoline.
1978 | The first time “gasohol” was defined, washe Energy Tax Act of 1978. Gasohol was defined
as a blend of gasoline with at least 10 % alcoholvblume, excluding alcohol made from
petroleum, natural gas or coal. For this reasdrethanol to be blended into gasoline is produced
from renewable biomass feedstock. The Federal exi@g on gasoline at the time was 4
cents/gallon. This law amounted to a 40 cents/gallo11US$/litre) subsidy for every gallon of
ethanol blended into gasoline.
1979 | Marketing of commercial alcohol-blended fule¢gan. Amoco Oil Company began marketing
commercial alcohol-blended fuels, followed by AstdaChevron, Beacon, and Texaco.
1980 | First U.S. survey of ethanol production wasdewted. The survey found fewer than 10 ethanol
facilities existed, producing approximately 50 roifl gallons (190,000m3) of ethanol per year.
This was a major increase from the late 1950s thrgillate 1970s, when virtually no fuel ethanol
was commercially available.
US Congress enacted a series of tax benefitshamel producers and blenders. These bengfits
encouraged the growth of ethanol production.
The Energy Security Act offered insured loans for small ethanol produglss than 1 millior
gallons / 3800m? per year), up to $1 million indaguarantees per project that could cover up to
90% of construction costs on an ethanol plant,epggarantees for biomass energy projects,|and
purchase agreements for biomass energy used byfedgncies.
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Congress placed an import fee (tariffy on foregigoduced ethanol. Previously, foreign
producers, such as Brazil, were able to ship begsresive ethanol into the United States.
TheGasohol Competition Actbanned retaliation against ethanol resellers.

TheCrude Windfall Tax Act extended the ethanol-gasoline blend tax credit.

1983 | TheSurface Transportation Assistance Actincreased the ethanol subsidy to 50 cents/gallon
(0.13US#¥llitre).

1984 | The number of ethanol plants in the U.S. plakd 63.

TheTax Reform Act increased the ethanol subsidy to 60 cents/galldi6US$/litre).
1985 | Many ethanol producers went out of businegspite the subsidies. Only 74 of the 163
commercial ethanol plants (45%) remained operdinghe end of 1985, producing 595 millipn
gallons (2.25 million m3) of ethanol for the yedfain reason is the very low price of crude (il
and gasoline.
1988 | Ethanol was first used as an oxygenate inligas®enver, Colorado mandated oxygenated fuels
(i.e., fuels containing oxygen) for winter use tmtrol carbon monoxide (CO) emissions.
Other oxygenates added to gasoline included MTBEtiM Tertiary Butyl Ether - made from
natural gas and petroleum) and ETBE (Ethyl TertiButyl Ether - made from ethanol and
petroleum).

MTBE dominated the market for oxygenates.
The Alternative Motor Fuels Act of 1988 (AMFA) giia CAFE credits for producing and selling
alternative fuelled vehicles (including E85 FFVs).
1990 | Omnibus Budget Reconciliation Act decreased the ethanol subsidy to 54 cents/gallon
(0.14UsS$l/litre) of ethanol.

1992 | TheEnergy Policy Act of 1992 EPAct) provided for two additional gasoline blends (7.2#%al
5.7% ethanol).

EPACT also defined ethanol blends with at least 8&¥anol as “alternative transportation

fuels.” It also required specified car fleets t@imepurchasing alternative fuel vehicles, such as
vehicles capable of operating on E85. The EPAC® pt®vided tax deductions for purchasing

(or converting) a vehicle to that could use anra#tve fuel such as E85 and for installing

equipment to dispense alternative fuels.

TheClean Air Act Amendments (CAAA) mandated the winter-time use of oxygendigels in
39 major carbon monoxide non attainment areas favdzere EPA emissions standards [for

carbon monoxide had not been met) and requiredrgesad use of oxygenates in 9 severe ozone
non attainment areas in 1995.

MTBE was still the primary oxygenate used in th& U
1995 | The excise tax exemption and income tax creddre extended to ethanol blenders producing
ETBE.
The EPA began requiring the use of reformulatesblyae year round in metropolitan areas with
the most smog.
1995- | With a poor corn crop and the doubling of corn @sién the mid-1990s to $5 a bushel, sgqme
1996 | States passed subsidies to keep the ethanol ipciodent.
1997 | Major U.S. auto manufacturers began mass ptioduof flexible-fuelled vehicle models capable
of operating on E85, gasoline, or both. Despitdr thbility to use E85, most of these vehicles
used gasoline as their only fuel because of theiggaf E85 stations.

Congress approves biodiesel as alternative foptante with the Energy Policy Act of 1992
(EPAct)

1998 | The ethanol subsidy is extended through 20@wWil be gradually reduced. The ethanol subsidy
of 54 cents/gallon (0.143US#$/litre) will be reduag@dually to 51 cents/gallon (0.135US$/litre)

in 2005.
1999 | Some States began to pass bans on MTBE us®tior gasoline because traces of it were
showing up in drinking water sources, presumaldynfileaking gasoline storage tanks. Becguse
ethanol and ETBE are the main alternatives to MBBEN oxygenate in gasoline, these bans|will
increase the need for ethanol as they go intoteffec

2000 | EPA recommended that MTBE should be phasedatignally.
USDA issues final rule for bioenergy program (unithee Commodity Credit Corporation), |
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designed to encourage production of environmentaéndly fuels made from soybeans, corn
and other crops

2001 | A 1998 law reduced the ethanol subsidy to é&r8stgallon (0.140US$/litre) starting January 1,
2001.
2002 | U.S. automakers continued to produce largebewsnof E85-capable vehicles to meet federal
regulations that require a certain percentage @étflvehicles to be capable of running [on
alternative fuels. Over 3 million of these vehickesre in use.

At the same time, several States were encouragelfyg stations to sell E85.
With only 169 stations in the U.S. selling E85, mB85 capable vehicles are still operating|on
gasoline instead of E85.
2003 | A 1998 law reduced the ethanol subsidy to éiségallon (0.137US$/litre) starting January 1,
2003.

The Renewable Fuels Standardegislation (RFS) was passed in the US Senatere 2003.
Among other things, the RFS calls for the phaseobMITBE, ensures that refiners use 5 billipn
gallons (19 million m3) of renewable fuels by 20&8d eliminates the Clean Air Act 2%
oxygenate requirement.
As of October 2003, a total of 18 States had phksgslation that will ban MTBE - but none of
the states that are major users of MTBE, such as@A KY, MO and NY have their ban i
effect yet.

2004 | The increase in requirements among U.S. statexlude 10% ethanol in all gasoline fuelq is
growing the demand for ethanol — and for new wayprbcess materials not normally used in
the manufacturing of ethanol. President Bush hia geal for U.S. usage of ethanol from starch
and biomass to double by 2010. As a complement#ternative to starch-based ethanol
production, the conversion of biomass (e.g., ceavés and stalks or grasses) to road fue|, or
bioethanol, can increase fuel supplies.

The American Jobs Creation Act (Jumpstart our Business Strengd©OBS’ Act, H.R. 4520)
which President Bush signed into law in October£@@cludes several important tax changes| for
ethanol, such as the Volumetric Ethanol Excise Teedit (VEETC), which extends the ethanol
tax incentive (51 cents/gallon) to 2010 and elirresaany impact of the ethanol program on the
Highway Trust Fund. It also includes modificatidmsthe Small Ethanol Producer Tax Credlit,
which allows cooperatives to fully participate retprogram.

The JOBS Act also creates a new biodiesel tax theenf 50 cents/gallon (0.13US$/litre) for
biodiesel produced from waste and animal fats dnd(gallon (0.26US$/litre) for “agri-
biodiesel” (produced from soybeans) beginning Oetdh 2004 through December 31, 2006.
The credit can be claimed in both taxable and asakle markets (so also off-road applications).
Under the new “fuel-fraud” provisions in the JOBS8tAall ethanol and biodiesel producers must
be registered with the Secretary of the Treasury.

2005 | On August 8, 2005, President Bush signeé&tiezgy Policy Act of 2005H.R. 6) into law. This
includes a nationwide renewable fuels standard jR#8 will double the use of ethanol and
biodiesel by 2012 up to 7.5 billion gallons (28It m3) a year. The RFS also provides that
beginning in 2013, a minimum of 250 million gallof@®95 million m3) a year of cellulose
derived ethanol be included in the RFS. A creditlitng program will be put in place that allow:
refiners to use renewable fuels where and whenntast efficient and cost-effective for them tp
do so. RFS credits have a lifespan of 12 montheryeyallon of cellulose-derived ethanol is
equal to 2.5 gallons of renewable fuel.

The Energy Policy Act also creates a new ‘Smalli Agrdiesel Producer Credit’ equal to 10
cents/gallon (2.6cents/litre) on the first 15 moitligallons (57000 m3) of agri-biodiesel produced
at facilities with annual capacity not exceedingn@lion gallons (227000m?). The credit lasts
until end 2008.

The Energy Policy Act also creates a new creditefhtive Fuels Installation Fuel Refuelling
Property) that permits taxpayers to claim a 30%itrap to $30,000, for the cost of installing
clean-fuel vehicle refuelling property (e.g. E85)..

2007 | The Energy Independence and Security Act 07 ZBl.R. 6) was signed into law on December
19, 2007. A key provision of the act is a majoraxgion of the renewable fuel standard (RFS) to
36 billion gallons (136 million m3) a year in 2022f this, 3 billion gallons (11 million litres)
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must be ¥ generation biofuels in 2016, increasing to 2Jiduillgallons (80 million m3) in 2022.
2008 | The 2008 US Farm Bill, passed in May 2008uthes US $1 billion in funds for renewable
energy programs and new feedstock production fagri®rgy. The bill reauthorizes several
programs, including the 2002 Farm Bill's energgtiPrograms include grants and loan
guarantees for rural communities and farmers talinsenewable energy and energy efficiency
systems, feedstock diversification and productioth Biomass research and development.
Along with the reduction for subsidies for corn-edduels, the package would give a new
production tax credit of up to $1.01 a gallon felldose ethanol through 2012.

The changes to the ethanol incentives are partadra than $1.5 billion tax package included |in
the larger five-year farm bill overseeing energyngervation, nutrition and crop programs.
The package would drop the current 51-cents-a4gad#ir credit for corn-based ethanol to 45
cents per gallon.

Source: [Pelkmans, 2005], [Duffield, 2008]

6.1.1 Federal incentives

The U.S. government has, since 1978, continuouaiptained national tax incentives to
encourage ethanol fuel production and use. Sexevalions, additions and extensions of the
federal ethanol tax incentives have been enactétbimgress since the original
implementation. The federal ethanol incentivesprozided in the form of a motor fuel
excise tax exemption or an alternative income taxlit, along with an additional income tax
credit for small ethanol producers. The federaheti fuel incentives, primarily the reduced
excise tax on ethanol/gasoline blends, are gegeaeknowledged as the driving force for
ethanol production and use in the U.S. Without ldng)-standing federal energy policy, it is
highly unlikely that ethanol production and use¢ha U.S. would have reached its current
level. The small producer credit contributes tarmustry trend toward more producers and
smaller plant sizes.

There is also a tariff on imported ethanol thakegidomestic ethanol producers a competitive
advantage over foreign producers.

6.1.2 Federal regulations

6.1.2.1Air quality regulations

Federal air quality regulations have contributetirgctly to the use of ethanol for gasoline
blending. These include: (1) phase-out of lead gasaline octane-enhancing additive and (2)
introduction of oxygenated gasoline requirementghB®f these federal initiatives have
served to increase the marketing of ethanol asaliga component.

The ethanol program received a boost from US Casgre1990 with the passage of the
Clean Air Act Amendments (CAAA), which included tBxygenated Fuels Program, and the
Reformulated Gasoline Program (RFG). The Oxygenateds Program, was designed to
reduce carbon monoxide (CO) emissions, mainly itropelitan areas (carbon monoxide
non-attainment areas). In these areas only gaselthea minimum oxygen content of 2.7%
(mass) was allowed in certain periods of the ysairily winter time). The Reformulated
Gasoline Program (RFG) was focussed at ozone namaient areas, mandating a minimum
level of 2.0% oxygen content in the gasoline.

The two most common methods to increase the oxigyeh of gasoline are blending with
MTBE and blending with ethanol. Unfortunately, etbbs high volatility, measured by Reid
vapour pressure (RVP), limits its use in hot wegthwere evaporative emissions can
contribute to ozone formation. So as a result MTdaRtured most of the RFG market (which
is about one third of the total US gasoline markaty ethanol captured the bulk of the small
oxygenated fuels market.
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As MTBE use increased, many areas began expergnmwidents of MTBE groundwater
contamination primarily from leaking undergroundrage tanks. Laws to prohibit or restrict
the use of MTBE have already been passed in sestatals. As a result, the amount of RFG
containing ethanol is now greater than the amotiRF&> containing MTBE. Especially with
the addition of the New York and California mark@tich had a high reliance on MTBE) in
2004 the US ethanol use swelled to record levels.

6.1.2.2Fleet requirements

The Energy Policy Act of 1992 (EPAct) requires agrtederal, State, and alternative fuel
provider-owned light-duty-vehicle fleets to gradyawitch to alternative-fuelled vehicles.

US DOE’s FreedomCAR & Vehicle Technologies (FCVTdgram manages the regulatory
aspects of EPAct through Federal Fleet Requirenamishe State & Alternative Fuel
Provider Rule. EPAct’s voluntary activities arer@geimplemented through the U.S.
Department of Energy’s (DOE) Clean Cities initi@tNEPAct’s vehicle-purchase
requirements have never been satisfied by all eavBeets. EIA estimates that AMF from
APACT-mandated fleet requirements will accountdbmost 3% of the highway
transportation fuels by 2010.

Most of the covered fleets belong to the Feder&tate governments. Costs for alternative
fuels and alternative-fuelled vehicles are highantcosts for conventional fuels and vehicles,
yet no funding is appropriated specifically to dgfthe added costs. Compliance with the
EPAct would therefore reduce funding availabledog out the agencies’ functions. In
addition, the EPAct has never been rigorously exafdy so it is not surprising that many fleets
are not in compliance.

6.1.2.3CAFE credits

The Alternative Motor Fuels Act (AMFA) of 1988, extded by the Automotive Fuel
Economy Manufacturing Incentives for Alternativeelffed Vehicles Rule of 2004,
encourages the production of motor vehicles capafdperating on alternative fuels. This
incentive gives a credit of up to 1.2 mpg towardaatomobile manufacturer's average fuel
economy which helps it avoid penalties of the coapmaverage fuel economy (CAFE)
standards. A gallon of alternative fuel used iraliarnative fuel vehicle is counted in the
calculation of the CAFE as equivalent to 15% o&#om of gasoline. Because of this credit,
automakers sold FFVs for comparable prices as atdndodels. As a result about 6 million
E85 FFVs have been introduced on the US marketo(@007). However most of these
vehicles are operated on gasoline.

6.1.2.4Renewable Fuels Standard

The Energy Policy Act of 2005 includes a nationwiedeewable fuels standard (RFS) to
double the use of ethanol and biodiesel by 201® #8 million m3 per year. The RFS also
provides that beginning in 2013, a minimum of OnSiion m2 a year of cellulose derived
ethanol be included in the RFS.

Meanwhile evolutions have gone so fast, that thgetaigures had to be increased. End 2007
President Bush signed a new Energy Bill, settiggRenewable Fuel Standard target for 2008
to 34 million m? of biofuel, increasing to 136 nolh in 2022. Of this, 11 million m® must be
2" generation biofuels in 2016, increasing to 80ianill(of the total 136 million) in 2022.
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6.1.3 State incentives

A number of state incentives are currently in plecthe states addressing the production
and/or use of biofuel (traditionally valid for eti@, recently also for biodiesel). The various
types of state ethanol incentives that were idieti€an be categorized as follows:

6.1.3.1Production Incentives

- Direct producer payments — direct payments of $tatds to qualifying biofuel producers
on a per-gallon-of-output basis, usually for sgedifmaximum amounts of annual
production and for specified maximum numbers ofyea

- Income tax credits — credits against biofuel pradsicstate income tax liability calculated
either on a per-gallon-of-output basis or on th@am of facility investment;

- Transferable tax credits — credits on a per-gatiboutput basis saleable by the producer
to biofuel marketers for use against state fueliedility;

- Grant and loan programs — direct grants or lowrggeloans (or combinations of the two)
to assist financing of biofuel production facilgje

- Property or business tax exemptions — partial bekemptions from property tax, sales
tax (e.g., on equipment purchases) or other tagasally owed to the state by biofuel
producers;

- Siting/permitting process facilitation or exemptietegislative or regulatory measures to
shorten and/or reduce the steps in the approvaépsofor construction of biofuel
production facilities.

Producer payments and production-based tax craditdhe primary measure used by states to

support expansion of biofuel production. Both afgé approaches supplement the federal

ethanol/biodiesel excise tax’s effect of allowinggucers to supply biofuels to motor fuel
markets at a price close to that of petroleum foglanderwriting a portion of the higher cost
of biofuel production (versus that of petroleumi$jie

6.1.3.2Application Incentives

- Fuel tax exemptions — reduction of state motor farlon ethanol/gasoline or
biodiesel/diesel blends,

- Market mandate — state law requiring marketingtb&eol-blended gasoline or biodiesel-
blended diesel,

- Public fleet requirements — legislative or admiisve policy directives for use of
ethanol-blended gasoline or biodiesel-blended tias#/or use of E85 in FFVs by state
government vehicle fleets and, in some cases, ptitaic fleets,

- Tax credits for alternative fuel vehicles and isfracture — credits against business or
personal income tax liability for investments iteahative fuel vehicles and fuelling
facilities (for E85 or B20),

- Grant, loan and rebate programs — state grantsint@sest loans or partial rebates for
investments in alternative fuel vehicles and fugjlfacilities (for E85 or B20).

Many states employ one or more forms of inducerfarthe marketing of ethanol-blended
gasoline, the purchase of flexible fuel vehiclegatde of operating on E85, installation of
E85 fuelling facilities and/or marketing or purchas E85 fuel.

Reduction in state excise tax and/or sales taxtmamel/gasoline blends is the oldest type of
incentive for ethanol use practiced in the U.S .hState tax incentives, applied at the point of
fuel distribution, add to the effect of the fedegttianol excise tax incentive (albeit at much
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smaller amounts), which is to increase the prieeftlel marketer can pay the ethanol
producer by reducing the marketer’s tax liabilttyls making ethanol more competitive with
gasoline in the motor fuel marketplace.

Many states have active incentive programs to aacmuthe acquisition of alternative fuel
vehicles (AFVs) and/or installation and operatidlkernative fuelling facilities to serve
these vehicles. Corporate and/or personal taxtsragainst state income tax or property tax
are the most common form of such incentives. Introases, E85 and vehicles capable of
operating on E85 qualify for these incentives. @lleent of flexible fuel vehicle (FFV)
production by the “Big Three” U.S. auto makersisrmpting many states to implement
specific incentives for E85 fuelling infrastructuRurchase of the FFVs themselves may or
may not benefit from state AFV incentives, sinoesthincentives typically (but not always)
apply only to the incremental cost of such vehicte®r and above the cost of a standard
gasoline version.

6.1.4 Market

6.1.4.1Bio-ethanol

At the current time the ethanol market in the UBanly driven by tax incentives, clean fuel
standards including the RFG oxygen requirementriciens on MTBE and rising gasoline
prices. Also the current RFS has given a boostlwemel production.

US fuel ethanol production
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Figure 8: evolution of US fuel ethanol production [RFA, 2008]
Table 52: ethanol plants and production capacity in the US [RFA, 2008

Jan Jan Jan Jan Jan Jan Jan Jan Jan April

Year 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Total Ethanol Plants | 50 54 56 61 68 72 81 95 110 134
Ethanol Production

S
Capacity (1000 m?) 6441 | 6619 7274 8884 1024‘5 117387 13791 15857 20792363
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Production is quite close to capacity.

Table 53: fuel ethanol import into the US (expressed in million m3/year) [RFA, 2008]
Country 2002 2003 2004 2005 2006 2007

Brazil 0,0 0,0 0,34 0,12 1,64 0,71
Costa Rica 0,05 0,06 0,10 0,13 0,14 0,15
El Salvador 0,02 0,03 0,02 0,09 0,15 0,28
Jamaica 0,11 0,15 0,14 0,14 0,25 0,28
Trinadad & Tobago 0,0 0,0 0,0 0,04 0,09 0,16
Canada 0,02
China 0,02
Total 0,17 0,23 0,61 0,51 2,47 1,61

While most of the domestic consumption is provitgdn-land production, imports are
getting more important (in the range between 5Hi% of consumption).

6.1.4.2Biodiesel

Biodiesel has been under attention in the UnitedieStfor research purposes, but for now did
not achieve the same success as ethanol. To ama=xtant this has to do with the high
fraction of gasoline use, and the low reputatioth acceptance of diesel vehicles in the US.
However in recent years biodiesel use in the Uasving, certainly now also legislative
actions have been taken to promote the use ofdsetliThe expansion of biodiesel
production observed in recent years was triggeyeal 1998 amendment to the 1992 Energy
Policy Act and cash support from the USDA Commoditedit Corporation’s Bioenergy
Program. Further support was created through therfsam Jobs Creation Act of 2004 and
the Energy Policy Act of 2005.

While soybeans are not the most efficient croplgddée the production of biodiesel, their
common use in the United States for food produassléd to soybean biodiesel becoming the
primary source for biodiesel in the US. Soybeardpoers have lobbied to increase awareness
of soybean biodiesel, expanding the market forr theduct.
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US biodiesel production
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Figure 9: evolution of US biodiesel production [NBB, 2008]

6.1.5 Conclusion

The US has a long ethanol history, which is majfabused on blends up to 10% (gasohol).
Biodiesel is expanding rapidly, however its producievel is still 10 times lower than
ethanol.

The reasons behind the introduction of bio-ethamttie US varied between security of
energy supply in the beginning (energy crisis m 18970s), reduction of vehicle pollution in
the 1990s and again security of energy supply 2f60. The fact that the fuel is
domestically produced is an important factor, alduels can reduce to some extent the
major oil imports into the US.

Since 1978, there have been continuously maintaiaédnal tax incentives to encourage
ethanol fuel production and use. This has beenlsogmted with fuel regulations
(oxygenates and RFG), fleet requirements, impoiffsaCAFE credits and research funding.
On top of Federal initiatives, also State initiagplay an important role. State incentives,
which come on top of federal incentives at the eaah, make the difference. These State
incentives often depend on the role of lobby groams local stakeholders. Most of the
ethanol production is now in the agricultural ssatethe Mid-West, reflecting the fact that
about 95% of US ethanol production is from corrthvein important role for local agriculture.
There is however increasing criticism worldwide iagathe production of ethanol from corn,
as a substantial amount (over 30% of US corn pitamitjcis used to produce fuel, which
seems to have an important effect on world corcegriMoreover the GHG balance of US
ethanol from corn is generally rather poor (somesiraven worse than fossil fuels). US
government is therefore increasing its focus oluloede based biofuels, as well as
introducing GHG thresholds for current biofuels.
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6.2 Brazil

Brazil is probably the country that has gone fustheith regard to large scale use of biofuels
in the automobile fuel sector. The oil crises ia 1970s led the military government (Brazil
had a nationalist military government between 186d 1985) to start promoting the use and
production of ethanol intensively. The ethanol pemg was a response to high oil prices,
sugar low prices and surplus production. Initiaiythe 1970s, the government created the
Brazilian National Alcohol Program (Proalcool) antknsified the use of gasohol (a mixture
of ethanol and gasoline) to fuel common petrol.cdhen, since 1980, automobile factories
have produced dedicated ethanol-fuelled cars. Mhilses Brazil one of the few countries in
the world that has managed to separate a signiffzanh of the automobile industry from
petroleum dependency.

6.2.1 Proalcool Program

Proalcool basically consisted of two phases. Dupihgse one (1975-1979), the government
policies searched to facilitate both distillery argions and higher conversion rates in the
mixture gasoline—alcohol. The Brazilian experienatth mixed fuel showed that conventional
gasoline engines could efficiently operate usimgigure of up to 20% of anhydrous ethanol.
Also, the government started giving subsidies fwaexl distilleries. In this phase, there was
no rigid commitment to supplying alcohol intensiyedince the proportion of alcohol in the
mixture could vary without affecting car efficienend alcohol production was still low. It
would be only a question of trade-off between swagat alcohol production. If the sugar
prices fell, sugar production could be shiftedltmhbol, or vice-versa, without affecting the
consumers and without large adjustment costs.

In phase two, from 1980, the Brazilian governmesytlkauthorizing and subsidizing the vast
expansion of sugarcane production capacity andstndliinvestments in mills and in
distilleries. Different from phase one, phase tntnaduced the use of dedicated ethanol-
fuelled cars. The technology for these cars wasamily developed at public research centres
in the 1970s, and then passed to the private sedhch keeps developing it. Moreover,
autonomous alcohol-only processing plants were baihg government subsidies to achieve
the agricultural output necessary to fulfil fututemand for alcohol. These plants cannot
produce sugar as an alternative end product. Tovexedit this point, the situation of the
alcohol program became irreversible, once parheibarket depended exclusively on
ethanol to fuel their cars, and the alcohol proiductould not be completely shifted to sugar.

6.2.2 Policies

Proalcool came as a mix of distributive and reguiapolicies. On the one hand, the
government distributed several incentives to altoélated activities, satisfying the demands
of many interest groups that influenced the adopdiod implementation of an alcohol policy.
On the other hand, regulations were adopted to raat@mobile industries to produce
alcohol-fuelled cars and to make fuel distributtmmpanies to work with alcohol. The
primary purposes of these incentives and regulatiegre to create and keep a market for
alcohol, to increase alcohol production and todostchnological development in the alcohol
sector. Thus, the government was trying both toei®e demand and supply of alcohol
related activities. Briefly, the main incentivestine Proalcool program have been the
following:

- Subsidies to the industrial and agricultural sect@heap credit was a very important

subsidy to alcohol activities. The Brazilian goveent offered credit for agricultural
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and industrial investments in alcohol productiomggrest rates well below the market
rate. Other features of credit contract, such sigable grace period, made the
incentives even greater.

- Protection against alcohol imports. The Brazilimveynment secured that all
production of alcohol was commercialized at a pabeve the minimum price, and
imports are not allowed in normal situations. Thawggarcane entrepreneurs had
guaranteed that if they invested in the expansfaiocohol production, they would
have a market for it.

- Subsidies to consumers. To ensure that alcoholgtmh was absorbed by the
market, alcohol pumps had to be installed at algjations, and the government
guaranteed, through price control, alcohol pricessmileage much lower than the
gasoline prices. These factors stimulated salascohol-powered cars and ensured
car owners that they would have a secure suppthedp fuel for a long period.

- Incentives to research on alcohol related fieldaniluniversities, research institutes
and companies were given incentives to undertadesareh on alcohol related
activities, mainly concentrated from biotechnoldgygenetic improvement to
mechanical engineering for the development of eegiiViore precisely, the increase
in the production and use of ethanol as a fuelwade possible by three government
actions:

Since its inception the fuel price policy adopte@pen the way for the use of ethanol was the
following: the government indexed the consumergoatalcohol to the price of gasoline and
charged for gasoline an extra tax, which made gesgprice double the price in the United
States. The proceedings of this "tax" on gasalieee used to reduce the cost of other
petroleum derivatives (LPG and naphta), and ircdse of ethanol to cover its higher
production costs. The justification for such a pplivas the beneficial environmental and
social consequences of the program.

Apart from this cross-subsidy, which was createduiosidize ethanol through taxation in
gasoline and diesel oil, other economic incentiedthier to producers or consumers- are
practically nonexistent today. In the Northeasiarghowever, incentives are still offered to
producers within the context of regional developtpiicies.

The incentives and subsidies of Proalcool werer@drio be the transitional step in order for
ethanol to become competitive over gasoline whiohld/ face ‘problems’ resulting from the
high price that it was planned to reach. ‘Econorhyoale’ was another factor that was
forecasted that would assist the development @inetlh as it happened.

Low oil prices during the second half of 1980’'satesl serious problems to the Brazilian
government. The discontinuation of government itiges in the form of subsidies would
result in a serious problem in the market as nm#liof people were relying on ethanol that at
that time could not compete without support ovesodjae.

The subsidy to cover the difference between alcobsis and prices was kept with declining
proportions until the end of 1998, when major clenm fuel pricing policy took place.
Gasoline prices, until then regulated, were alloveedet stable by the market. Alcohol
subsidies were also gradually extinguished andhaligarices were also allowed to fluctuate
with the market.

6.2.3 Public response

The response from the public was very strong rieguto an ethanol production in 1987 that
was 30 times more than that of the late 1970’sti@ymid 1980’s, most new cars in Brazil
were dedicated ethanol cars. At that period ethamaslcompeting fully with gasoline. The
trend of ethanol changed in 1989 when a shortagéhenol could not meet the demand of
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the consumers. Proalcool was about to terminatenwie Gulf war created again an
opportunity for ethanol. Nevertheless, the puldst lits confidence with pure ethanol while
vehicles dedicated for ethanol fuel could not ofgedaie to the shortage.

In the 1990’s the declension started taking placesthanol. The main initial reasons were a
poor cane harvest, higher sugar prices that ledstaortage, and a large number of alcohol
driven cars which were short of fuel. The instépilhat was created to the market resulted to
the creation of a bad ‘reputation’ for pure ethaanad led people back to the conventional

fuels.
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Figure 10: yearly sales of light duty vehicles in Brazil
Based on figures of ANFAVEA (Brazilian Vehicle Maauaturers Association)

While the interest for dedicated ethanol vehicleslided, anhydrous ethanol was still
generally blended with gasoline in concentratiogtsvieen 20 and 25%.

6.2.4 Recent evolution

Since 2001, due to a larger price difference betvethanol and gasoline, sales of dedicated
ethanol cars have risen again. Also the interest the public arose again due to the growing
interest in environmental problems. This renewedrest has given an incentive to car
manufacturers to introduce flexible fuel vehicleshe Brazilian market in 2003. This has
been a very important milestone, which created/aaeof vehicles able to run just powered
by ethanol. Mid 2005 the sales of FFVs surpassedales of gasoline cars, and currently
about 90% of car sales are FFV. As of August 2@@8fleet of flex-fuel cars and light
commercial vehicles had reached 6 million new eBisold, representing 23% of the
Brazilian light vehicle fleet. The success of FFutgyether with the mandatory use of E25
blend of gasoline throughout the country, allowedzd in 2008 to achieve more than 50% of
fuel consumption in the gasoline market from suggare-based ethanol.
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Monthly share in light vehicle sales in Brazil

100%
diesel
80% |+ gasohol {1 {11 e e e et e o
u flexfuel
= alcohol
60% -
40% -
20% -
0% L ne Ly
) %) Q \} » > 42 2 O %) \ ] » 2] © © A A Q>
Q\Q ) \§\Q (\\Q \\Q (\\Q ) \§\Q (\\Q ) \§\Q (\\Q \§\Q (\\Q ) 0\\0 (\\Q \\Q (\\Q ] \§\Q (\\Q ] \§\Q (\\Q
A R ¥ F Y F Y S $ S A

Figure 11: share of flexfuel and dedicated alcohol vehicles in monthly share of light vehicles in Brazil
Based on figures of ANFAVEA (Brazilian Vehicle Maaaturers Association)

With interest growing again within Brazil and witliie growing interest in biofuels all over
the world, Brazil is considering a serious expamsibits ethanol production. While current
production in Brazil amounts 19 million m3/year2@07, plans are announced to extend this
production to 35 million m3/year in 2015, of whi2@% would be for export.
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Figure 12: evolution of fuel ethanol production in Brazil
Source of the data: [F.O.Lichts, 2008]
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An increasing part of the fuel ethanol productioiBrazil is exported to other regions in the
world. The main destinations are the US, EU, Canldrea and Japan.

Ethanol exports from Brazil
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Figure 13: ethanol exports from Brazil
Source of the data: F.O.Lichts

6.2.5 Conclusion

As a general conclusion one may state that theilBragovernment started building up some
competitive advantages to sugarcane ethanol use astomobile fuel by investing in
technology research, creating an alcohol indugboéity and offering incentives for the
private sector. The economic context of the 19#Dsjastify Proalcool as a reasonable policy
to attempt to deal with oil crisis. Also, as therlddhas become more environmentally
conscious and oil becomes scarce and expensive ifuture, ethanol is a real option for
worldwide substitution of liquid fossil fuel andrcde an important alternative to achieve
reductions in C@emissions.

Brazil has built some competitive assets that edantpn a privileged situation in the market
of ethanol production and technology in the longnteThis case shows the importance of
public policies in allowing the creation of a marka renewable energy. Proalcool reveals
that mechanisms for implementing economic and telolyy policies, though significantly
complex and uncertain, can lead the private seatwt society in general, towards the
accomplishments of planned national or environnigrgastainable goals. On the other
hand, Proalcool's decline in economic competitiesngue to the fall in oil prices in the
1990s illustrates the difficulties of long-rangamhing, which is one of the key points for
planning sustainable development strategies. Noyg@das environmental interests and
values are much stronger, public policies towandsuse of renewable energy policies are
likely to receive much support. The recent marketnge, with the availability of flexible fuel
vehicles, creates a serious rise in demand, wimdls fts basis in the 30 year ethanol
experience in Brazil.
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6.3 India

The rapid growth of India’s transport sector isr@asing the dependence of India’s oil
imports. Half of India’s oil needs are related wiitle transportation sector. India currently
imports around 75% of the oil that it uses [Mallap@005].

6.3.1 Ethanol

India has an important sugarcane industry, withilflom hectares used for sugarcane,
resulting in 6 to 9 million tonnes of molasses pear and 1.2-1.8 million m3 ethanol per year
(most of which for potable use or industrial ugeXd.Licht’s, 2005]. The Indian government
has introduced a programme in order to increasertduction of ethanol. Surplus of sugar
and molasses are being used in order to produaedtivhich is nowadays exported to the
world market. The sugar industry lobbied the gowsnt to embrace a bio-ethanol
programme for several years.

6.3.1.1Government program

At first instance government supported pilot prigdo test the feasibility of blending ethanol
with gasoline. In March 2002 the government gdneegermission for the sale of E-5 across
India. In September 2002, India's government maathiktat nine states and four Union
territories would have to sell E-5 by law from Janu2003. Their combined demand was
estimated at 345000 m3/yr. This was accompanieahbgxcise duty exemption for ethanol. In
the next phase, supply of 5% ethanol-blended gaselbuld be extended to the whole
country. Subsequently the percentage of ethandLingixn gasoline would be increased to
10% [F.O.Licht’s, 2005].

6.3.1.2Implementation problems

In view of supply constraints from the sugar indysthe Government of India had decided to
supply 5% ethanol-blended gasoline only in 4 Sthates January 2003.

Implementation of the excise duty for ethanol walkged until February 2003 due to
opposition from the chemical industry, in fear ajtter prices and shortages of alcohol.
During the last years, pricing became an unsurplasstacle. So, in June 2003 India’s
Petroleum Ministry announced that it would appairftariff Commission to fix an
appropriate price for ethanol sourced from sugdisntthanol pricing in India is also
complicated by differences in excise duty and segscross states and the central
government is trying to rationalize ethanol sasesdcross the country. More significantly,
there are still substantial differences in the pabflity of potable alcohol compared to fuel
alcohol in several states. This, in turn, has bhbog production of insufficient fuel alcohol
to meet demand.

Moreover, with the cane crop shortfall of the sessp003-2004, India has had to import
molasses and even ethanol to cover domestic n€kddndian industry tried to bridge the
supply gap by importing extra molasses from neigining Pakistan and by purchasing
alcohol from Brazil. By September 2004 alcohol diggphad come to a virtual halt and the
Indian government suspended the mandatory blerafiethanol in gasoline because of poor
ethanol supply. The recovery in sugar and molasagsit during the 2005-2006 crop year
resulted in a renewed interest in the ethanol progre. With a strong growth in sugarcane
production in 2006-2007, the government announceteptember 2006 the second phase of
the scheme which mandated 5% blending of ethartblg@asoline, subject to commercial
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viability in 19 states and eight Union Territorwgh effect from November 2006. Again the
programme was not fully implemented due to higkestaxes, excise duties and levies, which
made the ethanol supplied unviable for commerdeaiding.

In October 2007 the government introduced a E-5datnto the whole nation, and E-10 is
scheduled to be introduced nationwide from Oct@®88 [F.O.Licht’s, 2008]. Nevertheless
considerable barriers to success remain with,Xample, the country’s oil industry
continuing to be reluctant to blend ethanol at éighercentages, and feedstock supply in the
following seasons may fall again after a few yesdrsigher production.

So the success of the Indian ethanol programmédes hampered by problems related to
feedstock supply, price agreements and reluctahderestic oil companies and the
implementation success of the programme remaibg &een given India’s track record..

6.3.2 Biodiesel

India considers the use of edible oils for biodiggeduction not an option at this stage since
edible oils and seeds should be used in ordeifibdther primary needs. Thus the use of
non-edible seeds is seen as the only solution inohwdrevelopment should focus. There is
ample scope for cultivation of non-edible oil septits in most Indian States. Some of these
plants, especially Jatropha, can be grown in ang@slow availability of water and even in
deserts. At the national level, 10 million hectasewasteland could give about 5 million
tonnes of biodiesel output. Non-edible oilseedslmagrown along railway lines, wastelands,
highways and fencing of various types.

It is for this reason that the Planning Commisgiaa proposed a National Mission on
biodiesel and Jatropha curcas, which includes lacgée plantation, collection of seeds and
setting up of plants for producing biodiesel.

6.3.2.1National Mission

The National Mission biodiesel program consistsaaf phases. The first phase consists of
demonstration projects covering both forest andfoo@st lands in various states across the
country. The phase Il of the mission will focuswntovered areas with a target to achieve
20% blending of bio-diesel with diesel.

The phase Il of national mission is proposed tpdeple driven with the government playing
the role of facilitator. It aims to expand the pram to cover up to 11 million hectare in phase
ll. The implementation will be done in phased mann&he first step is to achieve a 5%
biodiesel blend in diesel in 9 states; then aira 5% biodiesel blend all over the country.
Later the biodiesel blend percentage will be inseelato 10% across the country and lastly
work towards more than 10% biodiesel blend in thigre country.

In order to achieve the set targets, the NationabMn looks into nurseries development,
plantation on forest and non-forest lands, seel@citdn and oil extraction centres,
transesterification units, blending and marketimgrrgements and research and development
(R&D) studies to fill gaps in knowledge. In orderrhanage the entire program, there is a
proposal to create a National Biodiesel Board.

6.3.2.2Implementation problems

In October 2005, the Ministry of Petroleum and NakGas announced a “biodiesel purchase
policy,” by which oil companies would purchase besel and blend it with diesel at a 5%
blending ratio. This would take place in 20 procoeat centres spread across major
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producing areas in the country, effective Janu@362 The biodiesel will be procured at a
pre-determined price (reviewed every six monthshigyministry). Market sources report that
the cost of production of biodiesel is 40 to 80%herr than this purchase price, resulting in no
sales of biodiesel at the centres. The governmess dot provide any direct financial
assistance for the production of biodiesel or iwestment on plant and necessary facilities.
Although the central government has exempted bsedlief the central excise tax, most state
governments do not provide any excise or salesxarptions for biodiesel or biodiesel
blended diesel. [USDA, 2007]

So far there has been negligible production ofie®al in India, also because the progress of
Jatropha plantations has been very slow to da&tdtal Jatropha plantation in the country is
estimated at only around 400,000 hectares in 200xhich about 70-80 % are new
plantations (1-3 year old) that are not yet intodoiction. An overall 5% blending in 2007
would have required about 2.1 to 2.5 million heesanf Jatropha plantation in full
production. Consequently, there are insufficietojsdha seeds to crush for biodiesel
production units for sale to oil marketing compan@ blending purposes.

India’s commercial production of biodiesel is almnsgligible. Due to high edible oil prices
in the domestic market, it is not economically fbkesto produce biodiesel from vegetable
oils. The small quantities of Jatropha and other@dible oilseeds procured by traders are
mostly crushed for oil, which is used for lightitegnps and other non-edible uses.

Reliable production information on India’s bio-d# s not available, and a rough estimate
can range anywhere between 200 to 500 tons pefy&&A, 2007].

Industry sources expect the biodiesel blending ianogo gather momentum in the next

4-5 years, with expected improved availability afrdpha seeds as more areas are brought
under plantation and as the plantations mature.edewy it is too early to say if the program
will fully succeed as several problems still need¢ overcome.

6.3.3 Conclusion

India has one of the fastest growing economielaenatorld and fuel consumption is rising
with an average of around 5% per year. This wiligesly increase India’s dependence on
imported oil.

India has already taken actions to introduce etlheamd biodiesel in gasoline and diesel fuel
respectively. Despite of the existing presencaugas cane and ethanol production in India
(not for fuel purposes), the fuel ethanol story basn hampered by discussions on price,
availability, and the lack of appropriate policgrinework that accommodates various interest
groups, so ambitious targets were not met. Onkeofrtain problems is the competition
between uses of ethanol and its feedstock.

The strategy on biodiesel is different. From thgibeing it is decided that the focus will be
on non-edible oils (mainly Jatropha), which do cotnpete with food markets. Advantage is
also that crops can be used which are not very déimg and can use wasteland in difficult
climatic conditions. However introduction is goingich slower than anticipated and India’s
commercial production of biodiesel is currently ashnegligible.
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7 Conclusions and recommendations

Biofuels are supported on an EU and Member Staed Weith the instruments being closely
interlinked. While support to the agricultural ptmtion is regulated on an EU-level (as the
Common Agricultural Policy CAP is a common poliayder sole EU responsibility), in most
other areas, the EU provides the framework (elgwalg for tax exemptions of biofuels) and
leaves the decision on concrete policy measurdgetMember States.

The assessment of past biofuel support, both iethend abroad, shows that a successful

policy mix needs to simultaneously:

- create stable "technical" preconditions, such akdtandards, fuel availability and
compatibility with engines;

- create a financial or regulatory framework thaetakway the price difference for the
consumer between biofuels compared to fossil fuels;

- create long-term investment security for investthis requires a stable predictable
framework and binding targets, a political commibtnand support from stakeholders.

Country actions in fulfilling these criteria diffevidely, as does their progress in biofuel
production and consumption. Some countries reddlyqul a pioneer role, looking at Brazil,
the USA and recently also Sweden for bio-ethamad, @ermany, Austria and France for
biodiesel. In recent years, however, more MembateSthave introduced an active biofuel
support policy and developed domestic productiqgracties. Despite different national
objectives for promoting biofuels, this convergingnd is likely to continue.

At the same time, due to efforts from some piomgecountries and the EU, key
preconditions for a wider market introduction acewfulfilled on an EU level with the
existence of fuel standards, the compatibility mgiees to low blends and the availability of
vehicles that can use high blends or pure biofllsthermore, with the creation of
substantial production capacities, a market monmariitais been created.

Measures to stimulate biofuel demand

There are two main instruments which are actukytiasis of biofuels supports schemes in
the EU (and also worldwide): subsidisation to congage the extra costs of biofuels
compared to fossil fuels, or prescription of a n&ndy uptake in the market.

The first option is implemented in the EU by a éseemption scheme, which has proven
successful although it caused important revenwsefor governments. In the second option,
fuel suppliers are obliged to achieve a certaifiugbshare in their total sales. Here, fuel
suppliers and ultimately the transport users vaithg the additional costs. Both instruments
can be complemented by a number of other incentstesh as support to dedicated vehicles.

Past experience shows that partial or total exeamptirom fuel taxes for biofuels were vital
in promoting biofuels in the EU. All Member Stategh a high penetration of biofuels have,
or have had, a favourable tax regime in place,@gmany (until the end of 2006), Sweden,
Austria, France and Spain.

As the tax exemption must not exceed the leveheffiiel tax, the instrument has proven
most successful in countries with high enough fdasi tax levels to compensate the
additional production costs of biofuels comparethtofossil alternatives. This relation
becomes very clear for Germany, where the introdoaf a continuously rising ecotax on
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fossil fuels from 1999 onwards, combined with d fak exemption for biofuels eventually
led to biodiesel pump prices falling below thosdasisil diesel.

A switch towards obligation schemes can recentlpliserved as a consequence of the high
revenue losses resulting from tax exemption sche8iase 2005, 12 EU Member States —
accounting for almost 90% of the total EU biofuedsumption in 2006 — have switched or
will switch from a tax exemption to an obligatiocheme in the very short term. In many
Member States, some mixed schemes are in plaedhialh quota either limit the amount of
biofuels that will benefit from a tax exemption,tax exemptions only apply to certain
biofuels (often high blends) while the large volumefuels fall under an obligation scheme.

Low vs high blends

In most European Member States, there seems tadmelancy towards low-blend fuels as
implementation costs and time-to-market are lowantfor pure or high blend biofuels. Yet
there are arguments to also include pure biofuelsgh blends in the strategy:
- existing low-blend fuels alone will not be suffintedo meet the 10% target for 2020,
because of fuel quality limitations (EN590 for aie€EN228 for gasoline),
- preparedness for the use of high blends mightlssa means to enhance
responsiveness to an abrupt increase in oil pacasipply problems,
- adapting the engine to high biofuel blends can b&p in reducing exhaust gas
emissions; some biofuels (e.g. E95, bio-methaneEPMve inherent low emissions,
- the use of pure biofuels and dedicated technolegyportant for raising public
awareness on biofuels and clean transport in genera
Compared to low blending, high-blend fuels stitiuge more structural adjustments in
vehicle technology and fuel distribution systemfbethey can make a concrete impact.
Therefore the market for high blends needs a @iffeapproach than general blending.
High blends are difficult to include in a mandatsggtem, a tax differential remains the most
important policy tool for these fuels, combinediwasbncrete user incentives (e.g. free
parking or congestion charge exemption).

Differentiation between biofuels

Within a large biofuel market, it is possible — atebirable — to differentiate between
different biofuels and production pathways, andrtherformance towards overall policy
goals, namely avoided greenhouse gas emissiong,jtyaaf supply or agricultural income,
while avoiding an excessive impact on other marldéts food).

Recently there is a serious debate going on abewustainability of current biofuels.
Traceability and certification of biofuels will bey, including a ranking of different biofuel
production pathways based on the efficient usearhass, the carbon content and GHG
savings potential, production costs and interfeeemith food markets would be helpful to
identify those pathways that should primarily bpmorted to best fulfil the main objectives in
supporting biofuels. So a government may thus eectddlifferentiate support to different
biofuels in order to minimise potential negativegamnts. Other measures will therefore ideally
complement the main instrument that creates th&ehademand (obligation or tax
exemption).

Measures on the supply side have had a limited atngato now in developing a market
demand, but their significance may increase asladcsteer a growing biofuel market into
the desired direction.
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- A crop-specific feedstock support subsidy may helgdirect the crop mix into an
environmental- and landscape-beneficial pathway.eikample, the current revision of the
energy crops scheme extended the support to patenni

- Investment subsidies for production facilities wendy partially successful in the past.
However, they become more important in the futbiredre advanced biofuels are
desired. Production facilities for advanced biosughve much higher capital costs than
those for conventional biofuels.

- Collaboration with car manufacturers is very impattwhere pure or high concentration
biofuels intend to be used, and this was succeksfbliodiesel in Germany and ethanol-
FFVs in Sweden. Depending on whether there wik Ipelicy push for high blends in
addition to low blend options, collaboration andliidated subsidies for adapted cars can
be of importance as Sweden demonstrated with ttmesaful introduction of flexi-fuel
vehicles. Moreover, it should be noted that puodugils also lead to increasing public
awareness for biofuels.

- Certification of biofuels becomes more importantrwvthe market reaching a certain
share. Only with additional measures such as watibn (either of fuels or of the fuel
suppliers) it can be ensured that the GHG balaswgead and that other environmental
impacts are limited. Several countries have takeémiives in that direction (Netherlands,
UK, Germany), and the proposed Renewable Energacbwe has given first guidance
for practical implementation of sustainability reguments.

Long term stability

Creating a long-term stable framework for farméisfuel producers, oil companies and car
manufacturers is an important factor for a sucegssdfuel policy. This can best be met by
setting long-term targets and a predictable pokegm an industry point of view, this would
argue in favour of a unique EU biofuel policy.

If targets are set, these should ideally be bintklingets, in order to create investment stability
for industry. When setting the targets, the degwphaiofuel policy needs to be set into
context with other existing legislation (in parteuenergy and agricultural policies) and other
policies aiming at similar objectives in order ttheeve a consistent, cost-efficient overall
approach. If, for example, GHG emission reductiase the only objective for promoting
biofuels, other policies are likely to achieve Hagne results at lower costs. In this respect, the
proposal for a renewables roadmap asks MembersStafgovide National Action Plans on
their optimal mix of renewables.

Standards for biofuels are best taken on an EU:l8¥es will be beneficial for transport
users and car manufactures as well as the biafdaktry. Also a certification scheme to
ensure sustainability of domestic and imported lissns most efficient on an EU and even
worldwide scale. Furthermore, current Europearslagon (i.e. fuel quality directive) will
need to be adapted so as to allow for higher sludrgsfuels, the process of which has
already started.

Additionally, RTD is necessary in a coordinated vayween the national and EU-levels. In
particular, advanced biofuels are a promising tetdgy that requires further R&D.
Additionally, there should be an emphasis on R&Ddedicated energy feedstock. Today's
production techniques use traditional food/foddeps. These crops can be further optimized
for energy/biofuel production. Also new crops caedime interesting for advanced biofuels.

Overall conclusions
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The experiences show that biofuel markets are gi@wiorldwide, but it is not always easy
to regulate the market through certain policy cesidNorldwide evolutions play an
important role, and crop production remains depende various factors (varying climatic
conditions, increasing demand for food, ...).

While volumes are rising, it is clear that biofuate now passing from an initial pioneering
stage to a more mature market. Biofuel policy stidotus on cost-effectiveness and not
primarily and exclusively aim at fulfilling a cernetarget for biofuel consumption, but that
the key drivers underlying a biofuel policy mustkapt in mind, namely to increase energy
security, secure domestic agricultural income a&uiice GHG emissions.

With rising volumes, impacts on other markets (fagd commodities) become prevalent and
policies should also focus to minimizing possibégative impacts (e.g. on other commodity
markets or use of land resources). Certificatidrestes and worldwide collaboration will be
key to achieve this.
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