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COMMISSION STAFF WORKING DOCUMENT

Impact assessment on the Communication on a Biomaastion Plan

Summary

In 2004, the Commission assessed the progressiefveble energy. It concluded that if the
Union’s target of a 12% renewable energy sharéditDds to be achieved, the contribution of
bio-energy will need to more than doubl&or the EU-25 this means an increase in bio-
energy use from 69 million tons of oil equivalemit¢e) in 2002 to 149 mtoe. If the EU had to
supply this level of bioenergy from its domestisaerces alone, it has more than enough
potential to do so. Since most regions of the world havénédrigpotential, relative to their
energy consumption, imports offer a valuable adddl source of bioenergy. This increase is
therefore technically achievalfe.

This impact assessment asks what the economicram@emental effects of such an increase
would be. It examines a “BAP” scenario under whibk use of transport biofuels would
increase by 18 mtoe per year; biomass use forgearation would increase by 27 mtoel/yr;
and biomass use for electricity generation woutdldase by 35 mtoe/§rit compares the cost
and benefits of this scenario with the presentsimation?

It reaches the following conclusions:
1) The increased use of bioenergy would delivefoiewing main benefits:

i) Diversification of the energy mix and increase ofecurity of energy supply.
The share of fossil fuel use in the energy mixhed EU-25 would go down
from 80% to 75%. The amount of imported crude aiud fall by 8%, with
biofuels and biomass heating making the main doution to this.

i)  Reductions in greenhouse gas emissionBEhe reductions in greenhouse gas
emissions would amount to 209 million tons &€quivalent per year.
Electricity generation and heat supply would cdnité most to these
reductions.

iii) Job creation and stabilisation of rural regions.Some 250 000 to 300 000
additional jobs could be directly created inside #U-25, most of them in
rural areas. Biomass in electricity and biofuelgransport would create most
of them. Further indirect employment effects magliaonally take place.

! COM (2004) 366

2 see corresponding Communication on the Biomas®@é&tlan, COM(2005)xxx, annex 2

The Commission estimates that under this scentieo]l 2% overall target would be achieved, as would
the renewable energy targets laid down in the Mires on electricity from renewable energy sources
(Directive 2001/77) and on biofuels (2003/34)

There is also a comparison with a scenario takitggaccount the gentle increase in bio-energythiae
can be expected from existing policies and meagtines'BAU” or business as usual scenario).
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2)

Without internalising a monetary value of thdémmefits, the direct additional cost
would be in the range of € 2.1 billion up to €16itlion per year, depending on the
price level of fossil fuels.1 Biofuels in transposould account for the highest
proportion of the costs, followed by biomass ircieity generation.

1

The higher figure is based on the assumptionldadtcg28/barrel and an exchange rate of €1=$1i#5; t
lower figure is based on the assumption of oil@éd/Barrel and an exchange rate of €1=%1.
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1. PROCEDURAL ISSUES AND CONSULTATION OF INTERESTED PARTIES
1.1. Organisation
1.1.1. Interservice Steering Group

One of the first actions was to invite 10 servittesonstitute the Inter-service Steering Group
(ISG), of which 8 participated actively. ContactsthwEIB were also established and
information was requested on various issues rel&bedinancial support for bioenergy.

Furthermore, and in order to identify critical aseahere better coordination amongst the
policies is needed so as to accelerate the deplutywfebioenergy technologies, bilateral
meetings were held with 10 services BAP.

1.1.2. BAP webpage

From January 2005 a BAP dedicated page on the EWR@#-site was established where
all stakeholders could obtain basic information the objectives of the BAP as well as
analysis of questionnaires and other relative métron.

1.2. Timing and procedure

Impact Assessment work was begun in December Za0n January to April 2005 the main
focus of work was launching an exhaustive condaliatampaign in order to collect as much
information as possible on bioenergy, and equalthpadrtant, to obtain the opinion of
associations, NGOs and representatives from Mer8bates on the BAP objectives and
alternative options. In May - June 2005 bilateratetings with the other services were
organised to share information obtained from exteoonsultation and to debate about the
options to be included in the BAP.

In parallel meetings were organised with main dtakders to accomplish the consultation
process and to give the opportunity to an as lasgpossible number of them to express their
opinion. Reports and minutes of meetings were madslable on the EUROPA BAP
webpagé

The consultation process will be ongoing even dftercompletion of the Impact Assessment
since this is considered as a recurring need ipdfiey development process.

1.3. Consultation and expertise

Although an extensive amount of information and exkipe was available inside the
Commission, it was nevertheless decided to expamdueh as possible the information basis
and expertise with outside sources; especially Mang8iates’ regions’ representatives and
market actors.

http://www.europa.eu.int/comm/energy/res/biomasson_plan/index_en.htm

2 http://europa.eu.int/comm/energy/res/biomass_acpitan/doc/esg_meeting_minutes_v2.pdf
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1.3.1. External Expert Group

It was decided from the inception of the BAP plamgnihat it would be valuable to establish a
small team of recognised and reputed bioenergyrexpe advice the DG TREN team on the
various strategies and alternatives. The consoiftaivas aiming to examine howmarket
barriers can be overcomand eventually taliscuss alternative policy options§he names of
the experts are given in Annex 1. They were inviteatontribute to the deliberations on a
personal basis and not that of their organisatidnaeeting was held on 10 January 2005 and
the External Expert Group was invited to attendEkeernal Stakeholder Group meeting on 4
March2005 (see point 1.3.3 below).

1.3.2. Public consultation

In order to give every stakeholder the opportutotyrovide his/her opinion and ideas on the
BAP, an on-line public consultation was carried. olhis consultation was designed as a
guestionnaire asking for up to 3 recommendationsnézessary action on EU and national
level in order to further accelerate the Europeamertergy market development. The
guestionnaire was located on the EUROPA BAP webpageadvertised through bioenergy
associations and expert networks. The public ctasoh was open from 2 February 2005
until 31 March2005. During that time 262 stakehadden total responded to the
guestionnaire, proposing 816 activities in totalt(of that 650 activities referred to EU level).
The JRC Institute for Energy analysed the questimerfeedback and composed a summary
report which was published on the EUROPA BAP wekpag

1.3.3. External Stakeholders Group Meeting (Sigaiftly affected groups, associations,
NGOs, M.S., Consultative Committee)

Since it was necessary to limit the number of pguditing stakeholders in the meeting it was
decided to invite relevant industry and consumsoeisitions from along the whole bioenergy
process chains (from agriculture to the energyiseyymembers of the European national
energy agencies’ network (EnR), utilities, soliddaliquid biofuel producers, technology
providers, NGOs, and representatives of MembereStathe External Stakeholders Group
meeting took place in Brussels on 4 March2005 ahdtékeholders attended the meeting.
The objectives of the BAP were presented and agneite discussion took place between the
stakeholders and the Commission’s representatives.

Input from the stakeholders to the BAP was obtawviadh dedicated questionnaire (other than
the public consultation), which was distributed thé beginning of the meeting. It was
analysed internally and published on the EUROPA B4Bpage.

1.3.4. Various meetings (Workshops, ad hoc)

EnR WorkshopA joint workshop was held on 4 May 2005 by DG TRENooperation with

key representatives from the European nationalggnagencies network (EnR). Subject of
the workshop were biomass policy and implementatieted presentations by EnR members
and subsequent discussions. Discussed topics ettlbdst practice policy instruments for
stimulating biomass deployment and barriers to es&ftl biomass business. The workshop
was aiming at providing ISG members with the biosaadated operative experience of

! http://europa.eu.int/comm/energy/res/biomass_acptan/doc/results_questionnaire_esg.pdf
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energy agencies from all over Europe and theiiiqudar recommendations regarding the EU
Biomass Action Plan. From EnR 15 members took part.

REACT WorkshopThe final meeting of this EU co-funded policy ayss and advice project
REACT (Renewable Energy Action) was held on 25 &aty 2005 with a dedicated session
devoted to recommending policies for the BAP. Biemavailability, permitting procedures,
financing issues and market conditions were dismlissd possible action on EU-level was
recommended.

Research Experts Worksho@n 11 April 2005 two bioenergy experts presentesearch
results on biomass resource availability in Germamd the EU, aspects of nature
conservation, competition between biomass use fenals and for energy, limitations of
land availability, future developments of agricuéiun general and ecological farming in
particular, and sustainability of biomass tradee Tgresentations were followed by open
discussions with ISG members.

1.3.5. Meetings with Member States’ representatwils completed or ongoing national
Biomass Action Plans

The NetherlandsThe government of the Netherlands has set tafgetthe production of
renewable energy. In order to achieve these targfgescontribution from bioenergy must
increase significantly and the Netherlands werefitisé to develop and publish a dedicated
Biomass Action Plan. As in the case of the EU-lesralation, in practice the realisation of
bioenergy projects is confronted with a number @bfems. The Dutch Action Plan aims to
solve these problems through specific actions liergovernment and market parties. On 15
October 2004 representatives of the Dutch goverhrmmame to Brussels to present this
national Biomass Action Plan to DG TREN staff. Asalission of this programme and
possible supplementary action on EU level tookealac

Germany:On 22 April 2005 an informal discussion with memsbef the Germarkederal
Ministry for the Environment, Nature Conservatiand Nuclear Safety, members of the
German FederaEnvironmental Agency (UBA), and two bioenergy expeiook place in
Berlin. The ministry had recently finalised a thrgear study on sustainable bioenergy
development in Germany until 2020.

United Kingdom:The UK Government launched a biomass task for€@ctober 2004 which

is in close contact with the industry. The mairktagthis group is to identify barriers to the
development of bioenergy and make recommendationghé UK Government. The
coordinator of this task group and a ministry repraative visited DG TREN on 17 May
2005 and presented their activities.

1.3.6. Main Results of the Public Consultation

The main results of the external consultation psecare summarised below. There are
sufficient biomass resources available in the Un@omeet the needs for the additional annual
80 mtoe without adverse effects on forest prodadustries and food production. Any
shortcomings can be addressed by imports.

There are competitive, reliable and efficient Ewap technologies to convert the biomass
resources into electricity, heat or cooling andflets for transport. However, research,
development and demonstration work on bioenergpaued by appropriate national and EC
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funds, has to be intensified in order to meet emgjés for bioenergy to deliver considerably
higher contributions after 2010.

European and international solid and liquid bicuglarkets are at their initial stages and
have to be developed further to commodity level. their successful development, work on
standards and norms has to be accelerated.

Bioenergy is in general more expensive than contipardossil fuel energy. However, in
some areas, such as household heating by pelldtsndastrial Combined Heat and Power
(CHP) based on residues, bioenergy is already ctitinpe

There is an urgent need to start a consumer infosmaampaign to better inform the
European citizen about the benefits of bioenergy.

The essential problem that holds back the penetraif bioenergy in the energy markets is
the lack of demand.

In general, a greater bioenergy market can be aetiieffectively firstly, by full, proper and
timely implementation of mainly newly adopted ldgi®on and, secondly, by more targeted
and further legislation, in order to overcome thertcomings of the legal framework.
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2. PROBLEM DEFINITION

What issue or problem is the policy/proposal expected to tackle; what would be the
Community added value?

2.1. The problem

The Commission’s Green Paper on Security of EneBgpply forecasted that unless
appropriate actions were taken, the EU dependenagilp natural gas, coal imports would
increase from the current level of 50% up to 70% thuthe decline of EU oil, gas, and coal
productions. Additionally the EU has committed litse®® reducing the greenhouse gas
emissions in accordance with the Kyoto Agreemergndwvable energy sources (RES),
although having progressed rapidly in recent yeanes,still insufficiently used in the Union.
Due to increases in global consumption and in spitethe various EU energy and
environmental policies their overall contributioa the gross inland energyonsumption
remains practically static at about 6 %. The 19%1téVPaper on Renewable Energy Solfrces
put as target for the Union to double the shalRES$ in the gross inland energy consumption
to 12% by 2010.

Figure 1: The share of RES in the gross energy praation for the period of 1990 to 2002 (the EU-25)

Figure 1 shows the share of RES in the gross emaapuction for the EU-25 in the period
1990 to 2003. Although RES grew since 1997 theesb&RES stagnated mainly due to the
increase of the overall energy consumption. Thennmdiservations are that the share of
natural gas has increased at the expense of cdasasil's share due to the continuously
increasing demand for transport fuels, while tharshof nuclear and renewables have not
changed. Since 2001 several Directives for the ptmm of RES have been adopted by the
Parliament and the Council, namely on RES eletyficenergy performance of buildirfgs
biofuels for transpoft taxation of energy produéteind combined heat and power CHP
however, its impact on energy statistics are olshowot yet visible (last EUROSTAT
statistics are for the year 2002-2003).

Towards a European strategy for the security ef@nsupply COM(2000)769

White Paper for a Community Strategy and ActioanPlEnergy for the future: Renewable Energy
Sources of Energy” COMM(97)599 final

Directive 2001/77/EC on the promotion of electsigtroduced from renewable energy sources in the
internal market, (OJ L283/33, 27.10.2001)

Directive 2002/91/EC on energy performance ofdinds (OJ L1/65, 4.1.2003)

Directive 2003/30/EC on the promotion of the ugbiofuels or other renewable fuels for transp@d (
L123/42, 17.5.2003)

Directive 2003/96/EC for the taxation of energgguicts and electricity (OJ 283/51, 31.10.2003)
Directive 2004/8/EC on the promotion of cogenerailOJ L52/50, 21.2.2004)
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Figure 2: The sharé of the various RES in 2002 in the EU-25

The actual share of the various renewable energgcss for the year 2002 is given in Figure
2 from which it is clear that bioenergy includingeegy from waste, is the main renewable
energy source contributing to about 64% of the weaides share to the gross energy
production for the EU-25. The contribution of 26.786 hydro is almost exclusively based on
large scale hydro plants for which the potential forther expansion in the Union is
significantly limited. This share of bioenergy hast substantially changed over the years and
has remained at about two thirds of all RES coutrim over the period 1990 to 2002. The
main difference is that over the last 5 years wendrgy has achieved significant penetration
in the electricity markets; however its contributicemains very small compared to that of
bioenergy.

It should be noted, however, that there are twdeht approaches to calculating the
contribution of different forms of energy. The firknown as the “classical approach”, gives
the results described above. This approach haslifaglvantage that when hydropower or
wind power are used to generate electricity, tbentribution to the primary energy balance is
given less than half the weight that would be git®gas, coal or biomass if these generated
the same quantity of electricity. The alternativepraach, known as the “substitution
approach”, rectifies this situation. However, ishte disadvantage that the weight given to
hydropower and wind power is not fixed over timespace.

Under the substitution approach, the shares oflitfierent renewable energy sources would
be approximately as follows:

- hydropower 46%;

wind power 7%;
- biomass and wastes 44%;
- others 3%.

If the energy policy objectives of the Union arebemet, much more bioenergy will have to
be brought into the market than present. This wes donclusion of the Commission
Communication “The share of renewable energy inEbi? that proposed that a dedicated
action plan for bioenergy was needed in order tbieae the 2010 RES targets. More
specifically the Communication specified that bieeyy should contribute an additional 74
mtoe by 2010 (the EU-15) if the target was to Haeaed.

Further more the communication proposed indicativetargets for bioenergy being:

Chart does not apply the substitution method fimdvand hydro power
2 Communication on the share of renewable energliyareU, COM(2004)366 final of 26.05.2004
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The EU-15 contribution of bioenergy to 2010 targetsn mtoe

mtoe Current (2002) Future (2010) Difference
Electricity 20 52 32
Heat 42 66 24
Transport 1 19 18
TOTAL 64 138 74

However, the Communication of 2004 referred to feguconcerning the EU-15 and the
present IA concerns the EU-25, consequently thetagets for bioenergy have been adapted
as follow:

The EU-25 contribution of bioenergy to 2010 targetsn mtoe

mtoe Current (2002) Future (2010) Difference
Electricity 20 55 35
Heat 48 75 27
Transport 1 19 18
TOTAL 69 149 80

The aim of this IA is to examine the impact of resaay market and legislative actions that
have to be undertaken either at EU or nationall leverder to ensure that bioenergy will

provide an additional 80 mtoe by 2010 so that thedgergy policy goals for RES can be
reached.

What are the underlying drivers of the problem?
2.2. Six principal obstacles

Targeted actions on energy policies as well as etarinditions need to be taken in order to
overcome the prevailing five barriers that wouldvide the appropriate conditions for
bioenergy to meet these objectives.

2.2.1. Reluctance among major energy and fuel sensplvehicle and boiler manufacturers

The energy markets are dominated by the major natianals in the various sectors such as
the oil companies and the utilities whose main &rto maximise the shareholders’ benefit.
Although the majority of the multinationals havederntaken significant steps to improve their
environmental accountability and performance, tbidy view the renewable energy sources
with scepticism rather than as a business oppdytumherefore they tend to look for the
cheapest energy source rather than for the maabielin terms of sustainability. This barrier
places bioenergy at a disadvantage since it hasrtipete directly with fossil fuels and has
costs that tend to be higher than those of fossikt

2.2.2. Various levels of ambition among MembereStat

Although about half of the Member States have imgleted the necessary policies and
market support mechanisms to promote bioenergynieféective and convincing approach,
the other half are lagging behind. This factor @ppdo be the most important barrier to tackle
since it is convincingly proven that whenever appiate policies are implemented, the
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market reacts positively and develops the necessangtures and operational systems to
deliver results in accordance with the policy regoients. Most successful examples are
those policies related to biofuels for transporGermany and Sweden, co-firing in the UK,
biomass based heating for households in Francenaimitipal solid waste incineration in the
Netherlands. Another important issue is often tbiipal uncertainty that is characteristic of
Member States’ support for renewable energy solandgelate to the duration as well as the
level of financial support given. Examples are taethriffs for renewable electricity and de-
taxation for biofuels for transport.

However, Member States often have different attudor the same resource of market
application and this can be a barrier in bioenatggloyment. For example the feed-in tariffs
in Germany exclude co-firing of biomass with coahi the UK has implemented the
Renewable Obligation Certificate for co-firing.

2.2.3. Cost: The role of technology

Biomass in general is still more costly comparetbssil fuels at today’s market prices. There
is a need to reduce costs and to maximise the matgy output from all technologies.

Significant efforts are being undertaken by theustdy to maximise the overall efficiency of

bioenergy applications. Therefore technology dgmalent will continue to play an important

role in promoting reliable and cost effective bieagy applications.

Significant progress has been achieved on biomassiement and conversion technologies
over the last decade due to successful nationalEndunded programmes such as the
Research, Technology and Demonstration Framewasgr&mmes (DG RTD) and several
technologies can be considered commercial on spdcél chains such as fluidized bed
boilers for the residues of the pulp and paper strguand moving grade boilers for the
incineration of Municipal Solid Waste (MSW). Newetuchains addressing more complex
resources, new conversion routes such as gagiitcatid pyrolysis, and new applications, are
under development and this necessitates a consnefbort to increase reliability and reduce
costs.

2.2.4. Lack of awareness among consumers

With rare exceptions the average European citigemaware of the benefits of bioenergy and
even worse he/she is viewing bioenergy with somecem regarding pollutant emissions.
The bioenergy community has failed to address pinegoerly and the press often fails to
recognise the importance of bioenergy, often fgilia mention bioenergy at all in articles
related to renewables. An encouraging sign latelyhe change in attitude of some of the
major NGOs, such as WWF, that take a pragmatic \aad support certain bioenergy fuel
chains and applications that are considered suadtisn

2.2.5. The fuel chain complexity

Bioenergy is the only renewable resource which oailme harnessed free of charge such as
wind, the solar light, running water and hot wdtem the earth. On the contrary, the delivery
of a biomass fuel to a user entails a series ofabjpes that are not only costly but also need
to take place often over long periods of time sashplanting, managing crops or forest,
harvesting, transportation, size reduction, storage pre-treatment - for solid biofuels - or
chemical transformation - for liquid and gaseousu®ls. The duration of the whole cycle can
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be up to one year in the case of annual crops @sichpe seed) or up to several years or even
decades in the case of forests.

This presents an enormous complexity and involwesarous stakeholders in the cycle and
efforts are needed to streamline the various ojpesatand provide confidence for a
sustainable and reliable system for both the fasraed foresters who grow the resource and
the users who will utilise the biomass fuels initHacilities. Guaranteeing the delivery of
large quantities of solid biomass with specific lfyand characteristics over long periods of
time to large scale users such as utilities ikatilarea under development.

2.2.6. Slow market and trade development

For any new fuel to penetrate the existing energykets it is necessary that the appropriate
market tools need to be developed and implemerdettieg the fuel can become a tradable
commodity. Such market tools are in particular gyatandards, a specialised trading floor,
dedicated transport and storage facilities andtfonal market distribution systems. With rare
exceptions, most of these market tools do not éardbiomass fuels or are at the early stages
of development. This hinders the efficient funcimmnof biomass fuels markets and need to
be developed urgently.

The absence of such market tools also hinders d¢velopment of trade in biomass fuels

either within the EU or with third countries. Intational trade of biomass fuels is already
taking place and the EU imports wood chips from &k pellets from North-Western Russia

and olive kernels from North Africa. However, tlade on biomass fuels need to be further
developed in order to provide fuels at competifivieces whenever these cannot be procured
at sufficient quantities within the EU.

Who is affected, in what ways and to what extent?
2.3. The challenge ahead: new business opportungie

The relative slow penetration of bioenergy affdtis European Union, the Member States
and the European enterprises and citizen in sewengs.

Insufficient use of biomass resources for energgnisinnecessary burden in the way towards
sustainable development EU and MS policies. Comogrhusinesses, new technologies to
produce biomass feedstock materials and conven ihéo energy could help new market

developments. This in particular will benefit bate production and consumption sides:

farmers and foresters would have new markets foer@rgy products; waste treatment with

energy recovery would be more efficient both ecoicaity and environmentally

The EU's oil and gas import dependency continuesd®ase due to the continuing decrease
of indigenous energy production in the North SeamsMMember States see an increased
proportion of their GNP spent on fossil fuel imgorand the growth of their economies is
being restricted by the oil price hike, with deteimtal effects on industrial growth. The
European citizen faces price increases at the msweell as for heating fuel oil and feels the
strong impact on his/her purchasing power due ¢oitkereasing cost of energyif quality of
life is to be maintained.
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At the same time farmers and foresters look toftiere market value of their day-to-day
products with uncertainty due to the reform of @@mmon Agricultural Policy (CAP) and,
consequently, their own future with detrimentakets for the regional economy of the EU.

2.4, Insufficient Progress

The EU has taken measures to promote RES and pgheetration in the energy markets,
mainly the RES-electricity Directive, the Biofuel®r Transport Directive and the
accompanying Energy Taxation Directive. Howeveketainto account bioenergy trends,
additional targeted measures would be needed teevaxchthe EU's energy policy and
subsequent sustainable development targets, aiinslgectives.

The RES-electricity Directive offered a dynamic eomment for wind energy to penetrate
the electricity market and significant progress basn achieved. However, for bioelectricity,
the Directive has not created a dynamic environnaleret to the more complex structure of
bioenergy compared to wind energy. The main proldtamwvind energy is to raise the capital
to build the wind farm and to obtain the operatpggmits. After these elements have been
obtained the wind farm can operate mostly on its evith occasional maintenance. This is
practically the case for all RES renewables wita &xception of bioenergy, for which in
addition to the above elements a complex struattimipply and demand for biofuels (solid,
liquid or gaseous) has to be established. Thisteseancertainty for the utilities and the
complex structure discourages utilities to invedbioenergy since they would have to depend
on third parties (relative new market structures)the supply of their fuel.

On the other hand there is no Community frameworkrénewable heat and cooling yet,
whereas bioheat, solar heat and geothermal heat gadous problems to penetrate the
markets with rare exceptions where national pdiciave been instrumental in supporting
specific areas of RES héhat.

Bioelectricity, bioheat ,and liquid biofuels needachieve extremely high growth rates if EU
policy aims and targets are to be met.

The Biofuels for Transport Directive is the mostert and already a significant progress has
been achieved. In 2000 biofuels contributed to &8Bd28%6 on energy basis of all fuels used in
the EU. By 2003 this had been increased by a fautd. If Member States achieve the
national indicative targets they have adopted utigeDirective the contribution of biofuels
on energy basis will reach 1.4% (see Communicathomex 4) by 2005. However, it should
be taken into account that these targets are, erage, significantly lower than the reference
value of 2% that the Directive laid down; and teaen so, some Member States may not
meet their targets.

Although biofuels for transport have achieved thésy limited market penetration, their
strategic importance has been further augmentedaltiee hikes in the price of oil. And it
becomes obvious that it is necessary to look bey2®tD and consider the bigger role
biofuels will have to play in an environment of higil prices, an agricultural policy in further
need of reform, new technological breakthroughs #edchallenge of imports from third
countries.

Solar heating is promoted in Greece, Germany, sAustrian regions and the Netherlands; bioheat is
promoted in Austria, Denmark, Finland, Germany Saaden.
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2.5. The Community Added Value

The development over the last 15 years, wherehheesof biomass as an energy source has
remained virtually constant at around 4%, has hewelemonstrated that a few national
actions alone is not sufficient to push biomasssigeificantly upwards. This in spite of the
fact that virtually everybody agrees that renewadsiergy, including biomass, has to play a
bigger role as an energy source.

A strong factor behind this lack of developmenthiat biomass often carries a higher direct
cost or inconvenience for those individuals or cames using the biomass, whereas the
benefits, being it improved diversification of eggrmix/ security of supply, reduced
greenhouse gases emissions, improvement of thergattion and employment in rural areas,
may induce a downward pressure on oil prices byefifiects of oil products substitution.
Concerning the specific case of biofuels, it hasnbdemonstrated that they are likely to
remain more expensive than petroleum based moss,feven at relatively high oil prices,
and users (or governments in the countries whesg #re used) pay the difference. The
economic benefit, over and above their reduced €fiissions, is however broadly shared. In
addition to the need for economic solidarity, iiigrealistic to expect that individual Member
States are going to push biofuel use to higherldenpless they see comparable activity in
other countries.

In the case of electricity, the need for EU acttonincrease the share of renewables has
already been recognised in the 2001 Directive.drogressing liberalisation of the electricity
market and increased competition between compammes then has only further stressed the
need for a level playing field. Historically baséifferences between electricity generators in
the different Member States is already a toughlehgé in the liberalisation process. It is
important that further developments will smooth plagh rather than adding new boulders.

In the particular case of biomass in heat and ngplihe need for EU coordination is less
obvious than in the sectors with strong intra EUWnpetition. However, the advantage of
creating a broader market rather than purely laegjional and national markets is obvious.
Unless equipment and fuels will make the transifimm the local level to a truly internal
market (fuel quality specifications, emission studfor equipment) the use of biomass in
heat is unlike to move from the present, far toodest, level where is has remained for
decades.

Bioenergy is a renewable energy source with a lung@pped potential that, in addition to the
general characteristics of renewable energy, calage fossil fuels (solid biomass with coal,
biogas with natural gas and liquid biofuels witlestl and petrol) and can thus make a direct
contribution in substituting fossil fuels while imgving the security of energy supplies for the
EU. Considering the transport sector, and with ékeeption of hydrogen from electrolysis
based on RES electricity (which is not expectetddoome commercially viable technology
within the next decade), bioenergy is the only RE& can produce renewable transport
fuels.

The following factors support Community action:
2.5.1. EU-action on climate change and the Carbyuriec

The growth of biomass is based on the process atopinthesis, plants use carbon dioxide
and store carbon in forests or carbon sinks. Thieocais released again as carbon dioxide
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when the biomass is used for energy productiontateble biomass production in principle
closes the carbon dioxide circle and thereforerdmutes to the reduction of greenhouse gases
emissions. Carbon can also be stored in matenieds as construction wood for buildings
thereby avoiding the use of energy intensive cem<éatious products at the end of their
useful commercial cycle (and after recycling), swh paper, are also used for energy
recovery in municipal solid waste (MSW) incineratar in dedicated installations and the
emitted carbon dioxide enters again the carbonecyld the medium to long term when
sequestration may become technically reliable aoth@mically sustainable, bioenergy could
provide the only means to remove carbon from theérenment in co-firing or large scale
biomass to energy applications where the carbowidBowould be sequestered. Biomass
supportive measures need to be coherent at EU-ietledy want to play a role in the EU
environmental policy on climate change.

2.5.2.  EU-policies on rural development, agricuéuamd forestry

Due to its origin as a cultivated or grown resoutweenergy has a direct relationship with
agriculture and forestry. Therefore it creates fpasimpacts not only on security of energy
supply, the environment and employment relatecheogeneration of energy. In addition it

has been good for the employment in agriculturefanestry, in particular in rural areas and
also in new M.S. since it can provide new oppottiasi and outlets for the Common

Agricultural Policy with the cultivation of energyops, afforestation efforts and the proper
management of forests with the extraction of tmgsiand fellings. In order bioenergy crops
and products to compete in the internal market,mom guidelines or measures should be
taken at EU-level that could thus help to incretts® production of biomass for energy
coherently across Europe

2.5.3. EU-level measures to support the local impac

Bioenergy development could have significant impamt the regional, local and municipal
environment, in addition to avoiding emissions freombustion of fossil fuels, as with all
RES. The main characteristic of the biomass sestits proximity to the local environment.
Applications are often directly related to the z#tn such as household heating with solid
biomass (e.g. pellets), liquid biofuels for trangde.g. ethanol 85 blend in fuel-flexible cars
and 100% biodiesel in tractors) and recovery ofrgyndérom municipal waste streams (e.g.
sewage sludge and municipal solid waste) that ameemgted continuously by society.
However, local development does not mean ‘localh@ahe’ market, on the contrary, only an
EU-wide market (supported by dedicated tools sscstandards, certificates, trading floor for
biomass exchanges, etc.) will be able to affor@hergy powered-services to local level.

2.5.4. EU framework to help industrial developmeami SMEs

The European industry is considered a world leadeseveral areas of bioenergy such as
forest operations, boiler manufacturing, incinenattechnology, pollution abatement, power
cycles, biogas production, district heating, bisdieproduction, and in general technology
and innovation. A further characteristic is that thajority of the organisations working in the
area are SMEs and thus bioenergy has a directt effestrengthening local economies and
employment. However, such an industrial developmehtnot happen rapidly if bioenergy
markets remain national or local. Standardisaticertification, etc. at EU-level will be
needed in order to provide more opportunities fmitess to European industry.
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2.5.5. Differences on public support for energy

The Green paper “Towards a European strategy ferstecurity of energy supply” drew
attention to the opaque nature of State aid inetihergy sector and recognised the need to
draw up an inventory of all forms of State aid ¢geahby the Member States to the various
energy sectors. The Directive on renewable elétricn its Article 8 requests the
Commission to identify and report in particular atigcrimination between different energy
sources. Work has been undertaken by Commissieitesrto identify any measure that may
be an aid to a sector and this beyond the stricteot of State aid as defined in Article 87 of
the EC Treaty.

Public support to fossil fuels by M.S. could negely influence the development of

sustainable energy schemes and also the deployafenbenergy if not done within an
established and balanced EU-framework.
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3. OBJECTIVES
3.1. How to manage the global energy situation

At global level, energy consumption is growing fadity 15% over the decade 1990-2000 and
is expected to grow even faster between 2000 araf).2Bossil fuels (coal, gas and oil)
account for about 80% of world energy consumpt®iobal consumption of fossil fuels grew
in line with overall energy consumption during t@90s. Fossil fuel use is expected to grow
even faster than overall consumption in the peripdto 2020. Fossil fuels offer many
advantages. They are relatively cheap to extractyenient to use and widely available. The
infrastructure and logistics to deliver them in teeergy markets is in place and well
established. The industries that supply them ark evganised and offer supplies in most
parts of the world.

However, fossil fuels have two main disadvantagestly, when they are burned, they emit
pollutants with adverse effects on public healtid #me environment and greenhouse gases
that are causing climate change. Secondly, cosntvithout adequate reserves of fossil fuels
— especially oil — are facing increasing riskstie security of their energy supplies. Import
dependence and rising import ratios has lead te@ezonabout the risk of interruption to or
difficulties in supply. New increasing demand falrand natural gas in emerging economies
such as China and India will cause further straithe supply chain and possibly costs of oil
and natural gas. However, security of supply showoldbe conceived as merely a question of
reducing import dependency and boosting domestidymtion. Security of supply calls for a
wide range of policy initiatives aimed at, intelaaldiversification of sources and technologies
and without ignoring the geopolitical context atelimplications.

The price of a barrel of oil approached the 60 Wg&$k in March and exceeded 65 US$ in the
summer of 2005. For the first half of 2005 the ernid oil did not fall below the 45 US$. This
situation is a threat to the European Union’s ecoyno

The European Commission has set out its ideas dbmwtto tackle these problems in its
Green Paper on security of energy supply and itar@onication on Energy cooperation with
the developing countries. The recent Green Papé&mnengy Efficiency addresses the problem
faced by the Union and proposes measures to betakede to boost energy efficiency.

3.2. How bioenergy can contribute to successfullynplement EU energy policy

The contribution of bioenergy in the gross energpsumption for the EU-25 for 2002 is
shown in Figure 3 (11) and it corresponds to 4.1%%3 mtoe out of 1677 mtoe. This is
more than double the contribution of hydropower abdut 7 times more than the rest of RES
(geothermal, solar and wind) combined. Details &dmaenergy's contribution to the EU
energy situation are given in Annex 2. As a sulbgitor fossil fuels, it improves the security
of supply by boosting diversification of energy guation. It also tackles climate change by
reducing the greenhouse gases emissions. The @masenEwable energy is strengthened by
its effects in protecting air quality and creatimgw jobs and businesses — many of them in
rural areas. The general and most important chenatits of bioenergy are summarised in
Annex 3
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Figure 3: the EU-25 Gross energy consumption and contribution of Bioegrgy

The general policy objectivesof the accompanying Communication to the European
Parliament and the Council on the Biomass ActianRire:

1)

2)

3)

4)

to diversify the energy mix and therefore to oy significantly the security of
energy supply of the EU;

to reduce by a great extent the emissions afrgh®use gases due to the bioenergy
use;

to generate new employment, by proposing altemarops for a dynamic European
agriculture and thus to promote rural developmant at same time to strengthen
the competitiveness of bioenergy European industry;

at a global level, to strengthen the sustaindbleelopment of the EU.

Its specific/operational objectives are:

1)

2)

to propose actions to be undertaken at natiandlEU level to ensure an additional
annual contribution of 80 mtoe generated by biogyedistributed as 35 mtoe for
bioelectricity, 27 mtoe for bioheat/cooling and dfoe for biofuels for transport
applications, using current technologies;

to pave the way for even bigger increases by2@dding new technologies to the
mix.

These objectives constitute a very strong frameworksupporting the Lisbon and
Sustainable Development Strategies of the the EU.

1

Bulgaria and Romania: see section 5.1.3 of thjgaleh Assessment
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4. PoLicy OPTIONS
What are the possible options for meeting the objectives and tackling the problem?

The Consultation identified a set of policy opticsrsd measures (annex 4) that has to be
implemented in order to meet the Community objedifor renewable energy in 2010. All of
them have been grouped in a BAP scenario and catipara "no further EU action” or BAU
scenario.

The “No further EU action” would not achieve thdipp objectives of the EU. The shortfall
has been estimated equal to about 47 mtoe.

4.1. No further EU action (Scenario 1 — Business Adsual)

This scenario is based on the present policiesrandvaluation of their implementation in the
EU-25 until 2010. It implies a reinforced coordioat of EU policies and the full
implementation of EU legislation by Member Statésnsidered support schemes include

4.1.1. Electricity/CHP through the RES-E Directive
Four main supporting schemes are offered by the t.®e electricity suppliers/ consumers:

» The “feed-in tariff” which guarantees a minimumdtk electricity price paid to the energy
supplier. This tool is currently used in 18 MemB¢ates and its biggest advantage lies in
the long-term guarantee for receiving support.

» The RES-E “renewable obligation” or “quota obligati where minimum shares of
renewables are imposed on consumers, suppliersoolugers. This instrument is now
appliedin5 M.S. .

» The Fiscal incentives such as tax exemption of @nergy taxes. This instrument is also
used by 6 M.S.

» The Tender scheme which is applied in only 2 M.S.
4.1.2. Heating — Cooling

There is currently no direct EU legislation in tlisea as it is the case for the two other
bioenergy sub-sectors. The first EU wide promotion heat is provided through the
“Buildings Directive” (energy performance of theilbings, 2002/91/EC). This Directive
provides the possibility for promoting selectedewable heating technologies but does not
contain targets. In order to support the develogroénhe heat market, M.S. have put into
place policies and mechanisms based essentialtijeomvestment incentives (17 M.S.) and
on tax incentives (8 M.S).

4.1.3. Biofuels for transport

On the basis of the energy taxation Directive 2068C M.S. may de-tax up to 100%
biofuels that are used for transport applicatidme €xcise tax varies in the range of € 310-650
per 1000 litre. Not all M.S. have submitted theational plans to the Commission yet. There
are two main support systems:
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* The most significant measure is the de-taxation am& some countries apply a quota
system while Germany has unlimited de-taxationaup0%.

* New measures in AT, CZ, FR and NL are based onbligation to the market to ensure
that the appropriate volume of biofuels is usethenmarket by the oil companies.

4.2.

The evaluation of the BAU scenario was carriedtbraugh a studysupported by DG TREN

under the Altener programme.

Evaluation of the Business As Usual scenariorfthe 3 bioenergy sectors

The main results are provided in the following &éflbased on the study and EUROSTAT

data):
Scenario 1 - BAU - the EU-25

mtoe / TWh Current (2002) Future (2010) Difference
Electricity* 48 TWh 106 TWh 58 TWh

20.6 mtoe 45.5 mtoe 24.9 mtoe
Heat 48.2 50.6 2.4 mtoe
Transport 0.5 6.5 6 mtoe
TOTAL 69.3 102.6 33.3 mtoe
* Net electric efficiency is 20% in 2002 and 2010
4.3. Evaluation of the Biomass Action Plan scenarifor the 3 bioenergy sectors

In order to meet the EU targets by 2010 the foltaypscenario has been established:

Scenario 2 - BAP — the EU-25

TWh/mtoe 2002 Future (2010) Difference
Electricity* 48 TWh 174 TWh 126 TWh
20.6 mtoe 56 mto¢ 35.4 mtoe
Heat 48.2 mtoe 74.8 mtoe 26.6 mtoe
Transport 0.5 mtoe 18.6 18.1
TOTAL 69.3 149.4 80.1
* Net el_egtric efficiency is 20% in 2002 and 27% ir2010 due to high co-firing share of additional
capacities

Starting from the BAU scenario, the additional pesg needed towards meeting the 2010

targets can be summarised as follows:

! Ragwitz, M.; Schleich, J.; Huber, C.; Resch,G.bdfa Th.; Voogt, M.; Coenraads, R.; Bodo, P.
“Analyses of the EU renewable energy sources éwoiuup to 2020" — FORRES 2020. Karlsruhe

(Germany) April 2005
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RES — EiIn order to meet the target of 2010, additionallah®m8 TWh/yr of electricity have
to be generated from biomass.

RES — Heatin order to meet the target of 2010, additionaluahr24 mtoe of heat have to
generated from biomass.

Transport Biofuelsin order to meet the target of 2010, additionaluairi2 mtoe of liquid
biofuel consumption have to be mobilised.

In order to mobilise these additional amounts @ebergy use, additional measures have to
be taken on all levels: EU, nationally, regionadiyd locally. Those measures focussing on
EU-level action have been identified and combinedah effective package which is
summarised in annex 4 to this Impact Assessmentimmghnex 1 to the corresponding
Communication COM(2005)xxXx.

The Commission’s judgement is that these meastaken together, will lead to a biomass
energy contribution of about 150 mtoe, broken dawsmbove, in 2010 or a little after.

In electricity, the Commission assumes that Men&tates will continue to be committed to
achieving their national indicative targets undereative 2001/77 on electricity from
renewable energy sources. For its part, the Conwniswill watch carefully over the
implementation of the directive in order to enstirat full implementation of this important
text is achieved. While energy sources such ag,smda@an and geothermal power will make
some contribution to the achievement of these tayghe main contribution will have to
come from three sources: hydropower, wind power biognass. Hydropower makes the
biggest contribution today, but scope for growthinsited. Wind power is growing fast, but
even in an optimistic scenario wind power alond malt be able to ensure the achievement of
national indicative targets in most Member Stafidss will only be able to happen with a
significant increase in biomass use as set outeabov

In transport, the increase in biomass use set lbboweaequates to the achievement of the
5.75% objective defined in the biofuels directiidne Commission is required to assess in
2006 whether the EU is on track to achieve thieadbje. If the assessment concludes that
this is not the case, the Commission intends tpgse appropriate measures to put progress
back on track, including mandatory national targieappropriate, in line with the directive.

In heating, the action plan defines a number opssten the field of legislation and
standardisation which would accelerate the growthi@mass use. During 2006, as stated in
the plan, the Commission will review these measwidis a view to identifying the most cost-
effective package consistent with achieving prograsthe rate set out above. It should be
underlined that in this sector the main issuesnatgin fact, financial, since biomass heating
is competitive with conventional heating in mantyations.

Taken together, these measures will create a thvdtmandsufficient to lead to an increase
in biomass use to the degree set out above. Baiirtbrease will only occur if theupplyof
biomass responds to this effective demand. The thiarefore outlines how the Commission
is developing policies for agriculture, waste, &rg, animal by-products, and financial
support for biomass energy in order to ensure bi@nhass supply and processing are in a
position to respond to the extra demand that isifesting itself. Finally, the plan outlines
measures to remove technical obstacles which cacticas a barrier between demand and
supply. The Commission believes that without threserms, the increase in effective demand
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for biomass in energy would not be fully translabetth an increase in supply; and that with
these reforms, biomass use will reach the levelsigeabove, in 2010 or shortly after.

23 EN



EN

5.

ANALYSIS OF IMPACTS

This chapter tries to predict, across the policyions identified in chapter 4, the likely
consequences — both intended and unintended €bfagsion.

5.1.

5.1.1.

General Methodology

Two scenarios

The proposed actions, as outlined in chapter 4jldhme seen as a complete package. That is
why this Impact Assessment is limited to the congoer of two options for action. These two
alternatives are:

* Scenario 1 "Business as Usual (BAUYhis scenario models the future development in

the bioenergy sector in the EU-25 based upon prgselities with currently existing
barriers and restrictions. Future policies, whievédalready been decided upon, but have
not yet been implemented, are also considered. iNgles BAP-related new action is
assumed to be implemented in this scenario.

» Scenario 2 “Biomass Action Plan (BAP)This scenario models the future development in

the bioenergy sector in the EU-25 based upon teengstion of delivering the expected
contribution to achieve the White Paper targetheEU-25.

Starting from the year 2002 these two scenariognassthe following development in the
liquid biofuels, bio-electricity, and bio-heatingctors in the EU-25 until 2010 (Table 1).

Liquid biofuel use Electricity Heat generation from
in mtoe/yr generation from | biomass (incl. CHP) irj
biomass (incl. CHP mtoegy/yr
in TWhg/yr
Absolute figures
Situation in 20022 0.5 48 48.2
BAU-scenario in 201D 6.5 106 50.6
BAP-scenario in 2010 18.6 174 74.8¢

Ragwitz, M. et al.: FORRES 2020 (op.cit)

EUROSTAT statistics, http://epp.eurostat.cec.¢u.in

Calculated on the basis of the following assunmtial7.8 mtoe total heat generation from biomass in
the EU-25 in 2001 (see Ragwitz, M. et al.: FORRBR® (op.cit))); linear market growth until 50.6
mtoe in 2010 (BAU); 48.2 mtoe total heat generafiom biomass in EU-25 in 2002

Ragwitz, M. et al.: FORRES 2020 (op.cit)

COM(2004) 366 final: “The Share of Renewable Egengthe EU”

Calculated on the basis of the following assumm@idl62 TWh/yr electricity generation from biomass
in the EU-15 in 2010 = 27% of targeted electrigjgneration from RES in the EU-15 in 2010 (22.1%
of 2 678 TWhlyr); 174 TWhlyr electricity generatidrom biomass in the EU-25 in 2010 = 27% of
targeted electricity generation from RES in the ZhJin 2010 (21.0% of 3 018 TWh/yr); in both cases
total electricity generation was used as EUROSTH#iligtical data for 2002; see EUROSTAT (op. cit)
Calculated on the basis of the following assunmatiai2.2 (66) mtoe/yr heat generation from biomass
in the EU-15 in 2001 (2010); 47.8 (74.8) mtoe/yathgeneration from biomass in the EU-25 in 2001
(2010); in both cases total heat generation in 20@k used from FORRES 2020 study; see
EUROSTAT (op. cit)
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Relative figures

BAU-scenario in 2010 as +6.0 + 58 +24
compared to 2002

BAP-scenario in 2010 as +18.1 + 126 + 26.6
compared to 2002

Difference BAP-BAU +12.1 + 68 +22.2

Table 1: Development in the liquid biofuels, bioeletricity, and bio-heating sectors in the EU-25 unti2010,
divided by scenario BAP and BAU

Th(;lse figures correspond to an additional biomast dse as outlined in chapters 4.2 and
4.3).

5.1.2. Identification of most Important Impacts

The following five impacts have been selected fmrsideration in this Impact Assessment:
» Diversification of the energy mix/ security of siyap

» Greenhouse gas emissions;

» Direct employment effects;

 Indirect employment effects;

» Cost for the society.

All impacts have been calculated as net change amdpwith an identical energy supply
based on conventional energy systems. They hava bakulated separately for both
scenarios. All quantified impacts refer to the ERJehd the year 2010.

The Impact Assessment does not cover a potentiahward effect on oil prices from
reduced demand as a result of the use of biofondtamsport.

5.1.3. Enlargement

Bulgaria and Romania signed the Accession Treat®5oApril 2005, and will joint the EU on
1 January 2007 or 2008.

The Impact Assessment focuses on the EU-25 asmitady detailed biomass data were
available on Bulgaria and Romania. The quantitagitfect of this, as regards the identified
impacts, is assumed to be small as primary enesggwmption in Bulgaria and Romania (19
and 36 mtoe/yr, respectively, as compared to 1r@#e/yr in the EU-2% and the use of
renewable energy in these states (0.83 and 3.78/yntaespectively, as compared to 95
mtoe/yr in the EU-29 are relatively small.

Conversion factors: 1 mtoe = 1 million tonnes feguivalent = 41.868 PJ = 41.868 x 1015 J = 11.63
TWh; 1 GWh =3.6 TJ = 3.6 x 1012 J; 1 TWh = 3.6=R16 x 1015 J; 1 kWh = 3.6 MJ

EUROSTAT (op. cit)

EUROSTAT (op. cit)
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Qualitatively, however, Bulgaria and Romania aréigh importance for bioenergy and they
will play an important role during the implementetiof the Biomass Action Plan. Both

Accession States have a significant district hgasector and offer substantial potentials of
unused biomass resources.

5.1.4. General Assumptions

Both scenarios, BAU and BAP, model the reality m abstract way. They subdivide the
complex bioenergy market into the three sectorguitl biofuels”, “bio-electricity” and “bio-
heat” because different quantitative impacts careXygected from these sectors. Electricity
produced from combined heat-and-power (CHP) iretialhs is included in the “bio-

electricity” category. Heat co-produced in CHPista is included in “bio-heat”.

The Impact Assessment aims at identifying globangative and qualitative impacts for the
totality of all bioenergy installations to be briénigon stream within these three sectors
throughout all the EU-25 Member States by 2010.t Thavhy a detailed break-down into
certain biomass feed-stocks, supply chains, anmioversion technologies within the three
biomass sectors has not been carried out. Regibiffi@iences as regards biomass types and
availability as well as climatic conditions amongs¢ EU-25 Member States have not been
treated separately either.

Considering that the three sectors mentioned campvery different technologies, the
following indicative energy system mixtures haveemessumed: Additional liquid biofuel
use is modelled as a mixture of biodiesel (56%) laiodethanol (44%, with 16% stemming
from sugar beet and 28% from wheat) in accordanttethe current ratio of diesel and petrol
consumption in the EU-25. Additional bio-electrycgeneration is modelled as a mixture of
biomass co-firing in fossil-fuel based power andRCHstallations on the one hand (50%) and
stand-alone biomass CHP installations of all simetuding biogas on the other (50%).
Additional bioheat generation is assumed to be lypdrmased on modern small scale
installations like pellet and wood chip fired cetheating boilers or co-generated heat from
small scale CHP-plants (together 50%), and padiye based on medium to large scale
installations like co-generated heat from largerPgplants, district heating, and industrial
heating applications (together 50%). These assomgptnay contribute to conservative cost
calculations, as comparatively costly options (ebgoethanol, small scale CHP) are
considered with substantial shares in biomass growt

Biomass and biofuel imports from outside the EUHzve been taken into consideration
although recent studies identified sufficient aafaié biomass resources in the EU-25 to meet
2010 White Paper targétdn this Impact Assessment it is assumed that0iB0230% of all
liquid biofuels used in the EU-25 are imported. Aiddally, 15% of all biomass to be used in
electricity and 10% of all biomass to be used feathsupply are supposedly imported. The
higher import share for liquid biofuels is justdi®y the easier integration of liquid biofuels in
existing transport logistics.

The level of future global energy prices has a tgmeffuence on the results of the Impact
Assessment. In the past, prices increased sulatgrdince 2000. Since estimating future
trends in global energy prices will always be sobje high uncertainty, the Impact
Assessment differentiated between two economiaenrients in 2010:

! EUROSTAT (op. cit)
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* A low global energy price environment with oil & ranging at 35 US$/barrel (= 28
€/barrel at 1.25 US$/€; 4.9 €/GJ). Coal and natges prices also tend to be low: coal
import prices range at 35 €/tonne (1.3 €/GJ), @tgas import prices at 2.5 €/GJ. These
prices correspond to the average level of theteasyears.

* A high global energy price environment with oil ggs ranging at 60 US$/barrel (=
60 €/barrel at 1.0 US$/€; 10.4 €/GJ). Here coalarhprices reach 60 €/tonne (2.2 €/GJ)
and natural gas import prices 5.0 €/GJ. These promerespond to current peak price
levels.

A third scenario with very high oil prices of 90%fbel (75€/barrel at present exchange rate
of 1.20 US$/€) was not calculated as it would nelivér substantially different results.
Plant oil based biodiesel breaks even with petroléased diesel at 75€/barrel crude oll.
Bioethanol produced in Europe on the basis of Eemapcrops are likely to require an oll
price of 90 €/barrel (110 $/barrel at present erglearate) to break even.

Considering the general uncertainties arising frinese model assumptions and the very
limited outlook of the Impact Assessment (2002-2040 data are assumed to be of virtually
the same reference year. This means that them dsffierentiation carried out between costs
based on 2002, 2005 or 2010 price levels. Simildrére is no gradual change assumed for
specific emissions and external costs between 2062010.

All data should be understood as indicative butsblin order of magnitude. They cannot be
used to assess the impacts of individual instaliatias certain local conditions may yield
totally different results.

5.2. Diversification of the Energy Mix/ Security ofSupply

The use of biomass based energy carriers contsltatthe diversification of the energy mix
used in Europe. In addition to that, biomass candmsidered a domestic resource. With this
characteristic bioenergy positively contributestte security of energy supply for Eurape.

5.2.1. Detailed Methodology

This chapter determines the net fossil and nugbeianary energy substitution potential for
both scenarios as a quantitative indicator forrtlwentribution to a diversification of the
energy mix and security of supply. Results are esged in energy units (mtoe) of substituted
fossil and nuclear primary energy.

Considering the very high import dependency ofEkk25 on crude oil (77% in 200 the
substitution potential of this primary energy reseuis determined separately as far as the
major substitution potentials are concerned (trartsgnd heating sector). The consumption of
all other fossil and nuclear primary energy resesiras well as minor mineral oil substitution
potentials are summarised as a “fossil and nugbeanary energy mix”. Here the import

! see EUROSTAT (op. cit)

European Commission: Towards a European Strategytie Security of Supply. Green Paper,
Brussels, 2001

3 see EUROSTAT (op. cit)
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dependency can be assumed as an average valuetld &lU-25 fossil and nuclear energy
imports (48% in 2009.

Consumption of fossil and nuclear primary energy tfte production of imported liquid

biofuels is assumed to be zero inside the EU-2%. iffluence of imports on electricity and
heat generation from biomass has been neglectetbdhe substantially lower level of fossil
and nuclear primary energy consumption in these difcles and due to the lower import
rates.

5.2.2. Data Base

A literature survey revealed the following net fibssd nuclear primary energy substitution
potentials for different bioenergy supply systeriable 2; based on references). It is
assumed that the share of substituted nuclear eimergegligible in comparison to the share
of substituted fossil primary energy. The reasarttiat is that the operation of nuclear power
plants is usually continuously taking place at basé, regardless of any load changes in the
medium or peak load. That is why in this Impact ésssnent any substitution potential of
fossil and nuclear primary energy will be assum@dbé primarily a fossil primary energy
carrier substitution potential.

Fossil PE substitution| Fossil PE substitution| Fossil PE substitution
potentials in mtoe PE/| potentials in mtoe PE/ potentials in mtoe PE/
mtoe biofuel use mtoe biomass use forj mtoe biomass use for
electricity heating
Crude oil * 1.3 - 0.45
Fossil primary energy Biodiesel (56%) Mix (100%) Mix (100%)
mix* -0.55 0.90 0.50
(import rate in %) Bioethanol (44%)
-0.8
Mix (100%)
-0.66
30%
-0.46 **
Total 0.84 ** 0.90 0.95
Table 2: Fossil primary energy (PE) substitution ptentials for different uses of bioenergy
* Negative values refer to a consumption of fogginary energy, positive values refer to a savilig o
fossil primary energy
*x Import of liquid biofuels is considered (fos#lE consumption for biofuel production takes place

outside the EU-25)

Logic check: The values at the bottom row of taéblean be compared with each other
because they refer to the same amounts of enertge)l1lt should be noted, however, that the
value for biofuels does not refer to 1 toe biomapsit but to 1toe liquid biofuel. Furthermore

this value does not account for any energy consemgfused by biofuel production outside

! see EUROSTAT (op. cit)

JRC Ispra: Well-to-Wheel analysis of future auttinefuels and power trains in the European context
2005. http://ies.jrc.cec.eu.int/ WTW

Heinz, A.; Kaltschmitt, M.; Hofbauer, H.: Use ohergetic and non-energetic resources in energy
systems (in German). UWSF Z Umweltchem Oekotox A@dineFirst)
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the EU-25. That is why it appears higher than uguekpected. That is why the hierarchy of
specific fossil primary energy savings as showtalole 2 is reasonable. Stationary bioenergy
applications can be realised with lower fossil paity energy consumption than biofuels.

Table 2 indicates that every 1.0 mtoe biofuel ismdpgoroduced with a fossil and nuclear
primary energy input of 0.66 mtoe on average. litssitutes 1.3 mtoe of crude oil when used
as transport fuel. This value (1.3 mtoe) compribesenergy value of the petrol and diesel
fuel as well as all losses of crude primary energyhe whole petrol and diesel process
chains.

Bioelectricity is by 90% less based on fossil anttlear primary energy resources than
electricity produced from a fossil and nuclear $ualix (with a very high coal share due to the
co-firing assumptions).

Heat from biomass consumes 95% less fossil ancaupkimary energy than heat generation

from fossil fuels). Considering that a large scadplacement of natural gas based heating
installations with biomass fired boilers does natks sense from an environmental end

economic point of view, we assume a high shareiatidat to replace heat generation from

mineral oil products (and coal). This is consisteith our assumption made in chapter 5.5.2

on external costs; requesting that a substantatase in the use of bioheat shall not lead to a
net increase in pollutant emissions. This assumptaes not affect the total fossil and nuclear

primary energy substitution potentials.

5.2.3. Results

Based on the basic scenario data assumptionsgsécfi.1) on the one hand and the specific
input data from the preceding section on the ottier,following indicative finite primary
energy substitution potentials are calculatedHerytear 2010 (Table 3):

Due to Due to additional | Due to additional Total
additional bio-electricity heat generation

liquid biofuel generation in from biomass in

use in mtoelyr mtoe/yr mtoe/yr
Crude oil substitution potential in mtoe/yr
Scenario BAU 7.8 0 1.4 9.2
Scenario BAP 23.5 0 15.0 38.5
Additional fossil primary energy substitution pdi@hin mtoe/yr
Scenario BAU -2.8 16.6 15 15.4
Scenario BAP -84 36.1 16.6 44.4
Total fossil primary energy substitution potentramtoe/yr
Scenario BAU 5.0 16.6 2.9 24.5
Scenario BAP 15.2 36.1 31.6 82.9
Difference 10.1 19.5 28.7 54.8
BAP-BAU

Table 3: Fossil primary energy substitution potentals for the year 2010, divided by scenario BAP and
BAU

In summary the two scenarios end up with indicatigssil primary energy savings of
25 mtoe/yr (BAU) and 83 mtoe/yr (BAP) respectivaly 2010. Looking at crude oil
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substitution only, the two scenarios end up with sevings of 15 mtoe/yr (BAU) and 44
mtoe/yr (BAP) respectively in 2010. This means thatfull delivery of the expected biomass
contribution to achieve the White Paper targetthan EU-25 would cause an additional 55
mtoe/yr fossil primary energy substitution potein(es compared to the BAU scenario). Out
of that 29 mtoe/yr would be crude oil.

Compared to 2002, the BAP scenario would reduc&thiepean consumption of crude oil by
39 mtoe/yr. This equals 7.8 % of all crude oil imtpanto the EU-25 (490 mtoe/yr crude oil
imports in 2009). Adding this to the additional crude oil savirgsnounced in the energy
efficiency green pap@rthe EU-25 would be substantially less dependertibmports.

In 2002 the EU-25 consumed 1 677 mtoe of primagrgynout of which 1 334 mtoe were of
fossil origin. The total European import rate oinpary energy carriers was 48% (virtually
exceptionally due to 789 mtoe/yr of imported foseihergy carriers). The crude oil
consumption of the EU-25 was 638 mtoe/yr at an imngependency of 77%. Relating these
statistical dath to the substitution potentials as summarised tleta3, the following
conclusions can be drawn:

» A realisation of the BAP scenario (83 mtoe/yr obstituted fossil primary energy) would
reduce the share of fossil fuel use in the energyaithe EU-25 from 80 % to 75 %. This
equals an increase of the share of renewable emngtigyn the primary energy mix of the
EU-25 by 5 percentage points.

» If the substitution of fossil primary energy carsewould reduce both, domestic and
imported energy carriers proportionally, a realwatof the BAP scenario would reduce
the European import dependency on primary energyecs from 48% to 44% (amount of
total fossil primary energy imports being reducesif 789 mtoe/yr to 740 mtoelyr). If the
substitution of fossil primary energy carriers wib@olely reduce imports, the European
import dependency on primary energy carriers w@gadiown from 48% to 42% (amount
of total fossil primary energy imports being reddiée®m 789 mtoe/yr to 706 mtoe/yr).

* A similar conclusion can be drawn for crude oil sttiition. Assuming that the
substitution of crude oil inside the EU-25 (39 miyoewould primarily reduce crude oil
imports, a realisation of the BAP scenario woulduee the import share of crude oil into
the EU-25 from 77% to 71% (amount of total crudé ioiport being reduced from
491 mtoe/yr to 452 mtoe/yr).

53 Greenhouse Gas Emissions

A second impact which is a key driver for an insezhuse of bioenergy is climate change.
Biomass has got the potential to substantially cedgreenhouse gas (GHG) emissions and
thus to contribute to European GHG reduction target

In the past substantial GHG reductions have bekieaed by fuel switching to gas and from

one-off effects of structural changes away fromermollutant sectors to less emitting ones in
several Member States. In future it may turn outbto harder to realise further GHG

reductions.

see EUROSTAT (op. cit)
European Commission: Doing more with less. GresgmeP on energy efficiency. Brussels, 2005
3 see EUROSTAT (op. cit)
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5.3.1. Detailed Methodology

This chapter determines the net differential greeisk gas emissions for both scenarios. For
each scenario, the net differential greenhouseegassions result from subtracting the total
greenhouse gas emissions of the additional biognesg in 2010 from the total greenhouse
gas emissions of an identical additional energypbsupased on conventional energy systems
(identical in terms of energy service provided)r Both, biomass and fossil fuel based energy
systems, the total greenhouse gas emissions anglated as total life-cycle greenhouse gas
emissions of energy systems. All relevant greenbaysses such as @OCH,;, N,O are
considered and weighed according to their relatireenhouse potential. Results are
expressed in C&equivalent emissions.

According to common life cycle analysis practicgedt CQ-emission from biomass and
biofuel combustion is not considered as relevantcfonate change (due to the virtually
closed carbon cycle of recent biomass growth andbestion). That is why this GO
emission is not accounted for in the total greeskogas balance. All other greenhouse gas
emissions in the life cycle of the bioenergy systemre certainly fully accounted for.

The greenhouse gas balance is calculated on al ¢gdaba and not referring to savings inside
the EU-25, only climate change is a global conc@amsidering that most GHG savings take
place where otherwise fossil fuels would be burrtechn be assumed that virtually all GHG
savings quantified here take place in the EU-25.

Any changes in global greenhouse gas balancesdhe use of imported biomass have been
neglected. This is a conservative approach asharqiarts of the world energy crops may
grow with higher yields and less additional enenmgyut. Additionally, all GHG emissions
caused by crop production and processing outsel&th25 are fully taken into consideration
and reduce the net reductions. These yields a oatse result for the GHG savings in
Europe.

5.3.2. Data Base

A literature survey revealed the following totakgnhouse gas (GHG) emissions for different
energy supply systems (Table 4; based on referérfce® ° ” 8). The only figures that were
utilised in the Impact assessment are the diffeaewndlues in the bottom row of this table.

GHG-emissions of GHG-emissions of GHG-emissions of
transport fuels in electricity generation heat generation in
KQcoz-edfto€ iN gcoz-edKWhe gcozedKWhy,
! JRC Ispra: Well-to-Wheel (op. cit)
2 Dones, R.; Heck, Th.; Bauer, Chr.; Hirschberg, Bickel, P.; Preiss, Ph.: ExternE-Pol Externaditod

Energy: Extension of Accounting Framework and Bolidpplications. Belgium, 2005
(www.externe.info)

Institute for Applied Ecology (Oeko-Institut): Bioergy — New Growth for Germany. Darmstadt,
Berlin, Freiburg, 2004; see also full report (inr@an) under http://www.oeko.de/service/bio/

Kaelber, St.; Leible, L.; Kappler, G.; Lange, Sigke, E.; Proplesch, P.; Wintzer, D.; Fuerniss, B.
Renewable transportation fuels, electricity or héam wood and straw — a system analytical
evaluation. Bioenergy in Wood Industry 2005, BodlPooceedings, Finland

VIEWLS (2005): Environmental and Economic Perfont of Biofuels

Licht, F.O. : Ethanol Production Costs a World ¥/8urvey. 2003

Licht, F.O.: World Ethanol and Biofuels Report.3.2005

JRC: Techno-economic Analysis of Bio-Alcohol Protilon in the EU. 2002

31 EN

o N o O



EN

Bioenergy-based Biodiesel (56%): Mix (100%): Mix (100%):
energy supply 1538 60 35
Bioethanol (44%):
1930*
Mix (100%):
1710
Conventional energy Diesel (56%): Mix (100%): Mix (100%):
supply 3495 750 300
Petrol (44%):
4 427Mix (100%):
3905
Difference
bio fossil -2 195 -690 -265

Table 4: Total greenhouse gas (GHG) emissiohtor different energy supply systems

* Imported bioethanol reduces GHG emissions by @@%ompared to petrol. Bioethanol value without

imports: 2 568 kgCO2-eq/toe

Logic check: The values at the bottom row of tabtannot be directly compared with each
other because they refer to different amounts @rgyn (toe, kWh electricity, kWh heat).

Relating all figures to 1 mtoe biomass input thesidyabout: -1 688 doz..{mtoe biomass

input (biofuels); -2 167 to -2 56Qd,.edmtoe biomass input (bioelectricity at 27-35% el.

efficiency); -2 466 doo.edmtoe biomass input (bioheat). This hierarchy oécdsfic GHG

savings is reasonable. The relatively highest Gld@rgys are realised when 1 mtoe biomass
is used for electricity generation at high effiaes e.g. in co-firing or CHP installations and
substituting — as assumed here — primarily coal.

5.3.3. Results

Based on the basic scenario data assumptionsqigestl.1) on the one hand side and the
specific input data from the preceding section ba other, the following indicative net
differential GHG emissions are calculated for teary2010 (Table 5):

Due to additional | Due to additional | Due to additional Total
liquid biofuel use bio-electricity heat generation
in million t coo- generation in from biomass in
edYr million t coz-edyr million t coz-edyr
Scenario BAU -13.2 -40.0 -7.4 -61
Scenario BAP -39.7 -86.9 -82.0 -209
Difference -26.6 -46.9 -74.6 -148
BAP-BAU

Table 5: Net differential GHG emissions are calculied for the year 2010, divided by scenario BAP and

BAU

Table 5 indicates that the two scenarios end up tetial reduced GHG emissions in 2010 of
-61 million tcozedyr (BAU) and -209 million ¢o2-edyr (BAP) respectively. This means that

1

These values represent total life-cycle greenhgase(GHG) emissions, including all GHG emissions

which occur during biomass and fossil fuel produtti processing, transport, distribution and

utilisation.
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the full delivery of the expected biomass contiitautto achieve the White Paper targets in
the EU-25 would cause an additional reduction of@3¢tnissions by -148 milliorzéz.edyr in
2010 (as compared to the BAU scenario).

A recent IEA study which assessed the effects ®BbW-25 meeting its RES targets for 2010
ended up with a biomass-related GHG reduction 08 illion tcoz-edyr in 2010. This value
has to be compared with the BAP-scenario resul9(-tillion tcoz.dyr). The difference
(15%) is likely to be caused by different assumpionade for the electricity sector. This
Impact Assessment assumes 50% of the additionaledaricity to be produced in co-firing
installations, primarily in coal fired power planisee section 5.1.4). Such installations have
specific greenhouse gas emissions (GHG) of 800 @601gCQ-eq per generated kWh of
electricity’. The other 50% derive from distributed bio-elagityi installations which
indirectly (via the electric grid) substitute elecity generation in conventional medium and
peak load installations. These installations amnarily based on hard coal and natural gas
use with specific GHG emissions in the order of -800 gCQ-eq/kWh 3. With this
background, we assumed the average specific GHGs@mns of electricity generation from
substituted conventional energy systems to be T8D,-@q/kWh (see table 4). The cited IEA
study does not disclose its assumptions on sutesditelectricity generation. It could be
assumed that the IEA study has utilised the avespgeific GHG emissions of the whole
European power plant mix (covering all base, mediand peak load installations and all
fuels incl. nuclear and renewables). In this cds®y twould have calculated with specific
GHG emissions for power generation of only 422 g@@kWh on averadeUsing this value
instead of 750 gC&eq/kWh would have yielded GHG reductions of -16ifliom tcoz.edyr

for the BAP scenario in 2010. The relative diffarerio the IEA study results would thus be
reduced to -6% (down from +15%). We consider tlsisaaconfirmation of our calculations.
However, this Impact Assessment does not allowtlier use of this low specific GHG
emissions for conventional power generation (422Dg€qg/kwh), because the assumptions
made here about the structure of future bio-elgtyrinstallations would directly cause a
significantly higher substitution of coal-based owgeneration.

5.4. Direct Employment Effects

A third key driver for bioenergy is its particulgsotential to directly generate new
employment opportunities. These additional diraopeyment effects would primarily be
caused in rural regions. In consequence, bioenbegy got the potential of economically
stabilising rural regions and thus positively cdniting to European cohesion.

5.4.1. Detailed Methodology

This chapter determines the direct full time empient (FTE) effects of an increased
bioenergy use in the EU-25 in 2010 for both scesarior each scenario, the direct FTE
effect is a summarised value for the whole lifelegmf biomass use. Calculations refer to the
year 2010.

International Energy Agency (IEA): Renewable Eweng Europe - Building Markets and Capacity.
London, 2004

Dones, R. et al.: ExternE-Pol (op. cit)

Dones, R. et al.: ExternE-Pol (op. cit)

Greenhouse gas emissions data: European Envirakgency; Energy data: EUROSTAT (op. cit)

33 EN



EN

The direct employment effects comprise all direaopkyment effects of biomass production,
processing, logistics as well as all direct emplegieffects of the operation of bioenergy
installations. These direct effects mostly takeela rural regions.

It is assumed that imported biomass does not cangelirect employment effects inside the
EU-25. This is a conservative assumption, as Ew@mopeorkforce would still be needed to
transport imported biomass e.g. from the harboorghé (rural) bioenergy installations or
refineries and to process the biomass there.

It is important to note that this calculation imiied to direct employment effects of bioenergy
use only. Neither indirect employment effects (eaused by purchases within the bioenergy
process chains or by the crowding out of competimgrgy systems), nor macro-economically
induced employment effects (e.g. caused by chanmmedthasing powers) have been

considered here. These effects are discussed iohagier 5.5.

5.4.2. Data Base

A literature survey revealed the following directlftime employment (FTE) effects for
different bioenergy supply systems (Table 6; baseceferences? > ?).

Few expert studies disclose direct FTE effectsioémergy systems separately. Often they
only present the sum of direct and some indiresudlly only those being caused by
purchases within the life-cycles) FTE effects. éngral, results vary substantially depending
on the assumptions made:

» Biofuels for transport: The sum of direct and iedir FTE effects are reported to be 16 000
to 26 000 FTE/mtde 4 300 to 14 520 FTE/mtbeand 6 300 to 10 500 FTE/mfoéne
study identifies 18% of these job effects to barextly caused by agricultural inputs, 54%
to be directly caused by plant cultivation and age; and 28% to be caused by biofuel
production and transport (without distinguishingvieen direct and indirect effect&)
According to this study, direct effects contriblaegely to the total job effects of biofuels.
Another study presents the opposite and calcuthitest job effects of biofuels to be only
in the order of 30% out of the sum of direct andinect effects’. Our assumption is the
direct creation of 8100 FTE effects due to the dpmtion of biofuels (without
consideration of imports).

» Bioelectricity: One study calculates the sum ofedirand indirect FTE effects of bio-
electricity in the range of 100 to 5 700 FTE/TWhetéctricity, depending on the scale of
the installation and the share of energy crops.uBee contribution of direct effects to this

COM (2001) 547 provisional version, on alternatfuels for road transportation and on a set of
measures to promote the use of biofuels

IEA: Renewable Energy in Europe (op. cit)

Price Waterhouse Coopers (PWC): Evaluation of #hernalities and economic, social and
environmental effects of the biodiesel productibain in France. Paris, 2003

Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

COM (2001) 547 provisional version (op. cit)

Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

PWC: Evaluation of the externalities of biodie@sd. cit)

PWC: Evaluation of the externalities of biodie@sd. cit)

Institute for Applied Ecology: Bioenergy — New @it for Germany (op. cit)
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figure is presented as 70% on averag@&his yields direct FTE effects of 70 to 4 000
FTE/TWh. Another study calculates the direct eSeat bio-electricity in the range of 13
to 52 FTE/PJ fuel use which equals 173 to 693 FW&T. Our assumption is the direct
creation of 900 FTE effects for power generatianfrbiomass. This value is assumed to
be a robust average value for all types of bionfiaals and scales of installations. Imports
are not considered yet in this value.

» Bioheat: The references used are the same asdaldxtricity. One study calculates the
sum of direct and indirect FTE effects of biohewtallations in the range of 300 to 1 700
FTE/TWh of produced heat. Again, this value largelgpends on the scale of the
installation and the share of energy crops useeé. ddntribution of direct effects to this
figure is documented to be some 25% on avérales yields direct FTE effects of about
75 to 425 FTE/TWh for bioheat. Another study cadtes$ the direct effects of bioheat as
52 to 134 FTE/PJ fuel use. This equals 235 to 60&/FWH'. Our assumption is the direct
creation of 245 FTE effects for heat supply fromnbass.

Direct FTE effects of
transport fuels in

Direct FTE effects of
electricity generation ir

Direct FTE effects of
heat generation in

FTE/mtoe FTE/TWh, FTE/TWh;

Bioenergy-based Mix (100%): Mix (100%): Mix (100%):
energy supply (import 8 100 900 245
rate in %) 30% 15% 10%
5670 * 765 * 220 *

Table 6: Direct full time employment (FTE) effectsfor different bioenergy supply systems

* All direct FTE effects have been reduced by tthies of imported biomass fuels

Logic check: The values at the bottom row of t&tmnnot be directly compared with each
other because they refer to different amounts efgn(mtoe, TWh electricity, TWh heat).
Relating all figures to 1 mtoe biomass input theydysome 4 362 direct FTE/mtoe biomass
input (biofuels); 2 722 direct FTE/mtoe biomasstinfbioelectricity); 2 050 direct FTE/mtoe
biomass input (bioheat). This hierarchy of direab jeffects is reasonable. The relatively
highest direct FTE effects are realised when 1 nhbioenass is used for biofuel production.
Here the highest share of energy crops is utilisete lowest direct FTE effect is realised
when biomass is used for heat generation becausethe use of energy crops is lowest and
the operation of residential heating installatiofterough residents) is not considered as an
employment effect.

5.4.3. Results

Based on the basic scenario assumption (sectioh)®a the one hand and the specific input
data from the preceding section on the other, twing indicative direct full time
employment (FTE) effects have been calculatedhifer&U-25 in the year 2010 (Table 7).

Due to Due to additional | Due to additional Total
additional bio-electricity heat generation
liquid biofuel generation in from biomass in

Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)
IEA: Renewable Energy in Europe (op. cit)
Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)
IEA: Renewable Energy in Europe (op. cit)
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use in FTE/yr FTE/yr FTE/yr

Direct employment effects in rural regions of the B-25

Scenario BAU 34 020 44 370 6 150 84 540
Scenario BAP 102 627 96 390 68 158 267 175
Difference 68 607 52 020 62 008 182 635
BAP-BAU

Table 7: Direct full time employment (FTE) effectsof an increased use of bioenergy for the EU-25 ir020,
divided by scenario BAP and BAU

The two scenarios end up with indicative directl ftime employment effects of
85 000 FTE/yr (BAU) and 267 000 FTE/yr (BAP) redpealy for the EU-25 in 2010. This
means that the full delivery of the expected bisnamntribution to achieve the White Paper
targets would cause an additional direct employneéfiect of 183 000 jobs for the EU-25 in
2010 (as compared to the BAU scenario). Most afehedditional job opportunities would be
created in rural regions.

5.4.4. Summary

This calculation of direct employment effects foetBAP scenario can be summarised as
follows:

1) For the purpose of this Impact Assessment, deeployment effects of bioenergy
use are defined as those employment effects whighdisectly caused by biomass
production, processing, logistics as well as opemadf bioenergy installations. This
does neither include indirect employment effectg.(eaused by purchases within the
bioenergy process chains or by the crowding owtoofipeting energy systems), nor
macro-economically induced employment effects (ecgqused by changed
purchasing powers).

2) The starting point of direct employment effec&culation is the extra biomass
consumption in 2010 as compared to 2002. For th® Béenario, this means an
extra 18.1 mtoe/yr of transport biofuels, an exife85.4 mtoe/yr biomass use for
electricity generation, and an extra of 33.3 mtoéigmass use for heat supply (i.e.
an extra 26.6 mtoe/yr heat from biomass).

3) The next step is the quantification of the dijeb creation (in full time employment
FTE effects) per mtoe of biofuels and biomass tiggel. One study directly presents
such figures. These are 623 to 2 498 FTE/mtoe (@7393 FTE/TWh at 31% el.
efficiency)* for bio-electricity and 698 to 3 954 FTE/mtoe ({06425 FTE/TWh at
80% efficiencyj for bioheat. The other data available to us o gotal full time
employment (FTE) effects combining direct and iadireffects. These are 4 300 to
26 000 FTE/mtoe” ® for liquid biofuels, 356 to 20 285 FTE/mtoe (1G9 5 700

IEA: Renewable Energy in Europe (op. cit)

IEA: Renewable Energy in Europe (op. cit)

COM (2001) 547 provisional version, on alternatfuels for road transportation and on a set of
measures to promote the use of biofuels

Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

PWC: Evaluation of the externalities of biodieg®. cit)
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FTE/TWh) for bio-electricity, and 2791 to 15817 FTE/mtoe (300 to 1 700
FTE/TWh) for bioheat®. The large differences in job effects are causedHe
different scales of biomass installations and tifferént biomass fuels assumed. The
more energy crops are use and the smaller thellatgta, the higher the direct
employment effects (and the higher the internat)cos

4) Some available studies indicate average breakigld®etween direct and indirect job
effects. These give direct-to-total ratios of 308@% for transport biofuels’, and
25% to 94% for bio-electricity and bioheat. We use middle range values of 54%
for transport fuels, and 60% for both, bio-eledtyi@and bioheat.

5) In the light of these data indicative middle ganestimates for direct job effects
where taken as follows: 8 100 FTE/mtoe for liquidfbels (54% out of 15 000
FTE/mtoe), 3 203 FTE/mtoe (60% of 5 338 FTE/mtae)Hio-electricity and 2 278
FTE/mtoe (60% of 3 796 FTE/mtoe) for bioheat. Thégeres assume a 100%
biomass production inside the EU-25.

6) To comply with the rest of this Impact Assesstmiemas been assumed that only
70% of transport biofuels have been produced ingideEU-25, 85% of biomass for
electricity generation and 90% of biomass for haptipurpose. The direct
employment figures were reduced proportionally asag that imported biofuels do
not have any direct employment effects inside the25 at all. The result of this
process are 5670 FTE/mtoe for liquid biofuels (76963 100 FTE/mtoe), 2 722
FTE/mtoe (85% of 3 203 FTE/mtoe) for bio-electyciind 2 050 FTE/mtoe (90% of
2 278 FTE/mtoe) for bioheat. These figures accéambiomass imports.

7) The direct employment effects of an increasegemergy use inside the EU-25 has
therefore been estimated as follows:

Liquid biofuel | Bio-electricity Heat generation

use generation from biomass

Additional biofuels and biomass fuel 18.1 354 33.3
use in mtoe/yr in the EU-25 in the year
2010 (BAP scenario)
Direct full time employment effects in 5670 2722 2 050
FTE/mtoe biofuels and biomass fuel use
Direct full time employment effects in 102 627 96 390 68 158
the EU-25 in the year 2010 (BAP
scenario)
[row A x B]
Total 267 175
[sum of the direct full time employment
effects of liquid biofuels, bi-electricity’[|

! Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

2 Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

3 Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

4 PWC: Evaluation of the externalities of biodie@sd. cit)

Z Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

PWC: Evaluation of the externalities of biodieg®. cit)

37 EN



EN

and bioheat]

8) Taking into consideration the various assumjstiorade in this calculation and the
inherent uncertainties, the total direct job ci@atiue to an increased use of biomass
in the EU-25 in 2010 may be some 250 000 to 300 BU&/yr in total (BAP
scenario).

5.5. Indirect Employment Effects

The key message of the previous sub-chapter isathaicreased use of biomass would have
substantial direct employment effects for the EUJany of these would take place in rural
regions.

Indirect employment effects (which may primarilkeéaplace outside rural regions) have not
been quantified in chapter 5.4. These indirectotffeomprise:

Positive indirect employment effects such as jabated as a result of expenditures related
to biomass use (technology purchase, diesel corsamguring transports, etc.). They are
usually rated at similar orders of magnitude asdinect effects?.

Negative indirect employment effects caused by théstitution of competing
conventional energy systems. These negative effeotsever, appear to be smaller than
the sum of direct and indirect positive employmeffécts of bioenergy systems. Detailed
process chain analyses indicate that biofuels yreally 50-100 times as employment
intensive in the EU as fossil fuel alternativesprbass electricity 10-20 times as
employment intensive; biomass heating twice as eympént intensiveé.

Positive employment effects caused by increasedrexpf biomass products and services
in future. Ambitious bioenergy targets for the EB\#ould cause fundamental investments
in new technologies. This would give the relateddpean industries the possibility of
gaining more and earlier expertise and referennasew bioenergy technologies than their
global competitors. This could well pay off for Bpe in the medium to long term.

Negative employment effects due to higher fuelt,head electricity prices. Higher energy
prices may eventually rather hit private consumBespending on the actually available
monies some households may as a consequence icwgxpenditures in other areas. This
may in consequence cause negative employment®fieth, inside and outside the EU-25
(e.g. through the reduced consumption of importedtenic consumer articles).

Induced employment effects caused by changes afhpsing power. Net increased

employment effects may increase the purchasing poveede EU-25 and by that means

induce further positive employment effects. Somslists rate these induced job effects at
up to 30% of direct and indirect employment effécts

The quantification of all these indirect employmeeftects for the EU-25 is a highly
complicated issue. No generally accepted methogaagsts for this task.

B W N P

Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)
IEA: Renewable Energy in Europe (op. cit)
Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)
IEA: Renewable Energy in Europe (op. cit)
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Process-chain based models (as it has been appl®adb-chapter 5.4) are very precise as
regards direct and indirect effects of specificquats and services. This is particularly
important if novel processes (such as bioenergiesys are assessed as they are differing
from standard products of conventional sectordhieféconomy. The methodological problem
is, however, that such process-chain based modakly neglect macro-economic effects. In
order to compensate for that, additional calculatiteps have to be carried out which account
for (positive or negative) macro-economic effects.

Alternatively, comprehensive macro-economic modaby be utilised. Price Waterhouse
Coopers has developed such a simulation tool (ASTR#del). This model is a system

dynamics models which is composed of 8 modules Wadpn, macro-economy, regional

economy, foreign trades, transport, environmenbicke fleet for transport and welfare

indicators). The ASTRA model presently covers theZ5 countries and is differentiated into

25 economic sectors. The particular strength of tmbdel is its very high precision as regards
macro-economic interrelations. A particular chajenfor macro-economic models is,

however, to correctly model the specific direct amtirect effects of new processes.

Due to this lack of a generally accepted methodglogmmentators are substantially divided
on the extend of indirect employment effects.

Some point to the multipliers opportunities whiabuld imply double the size of the direct
effect. The following two studies with referencetihe EU-25 are exemplarily cited:

» The employment effect of electricity generated fr@mewable energy sources in the EU-
25 has been calculated with the ASTRA model in 20@5this calculation reduced
consumption behaviours due to increased produceprhave been accounted for. The
results indicate an additional employment effec? % 000 full time employment effects
by 2010 (as compared to 2001). The study does isolode the employment effects per
renewable energy source and thus the bioelectrslitgre has to be estimated. Bio-
electricity delivers 40% of all additional RES-dl&gity in this calculation and may
cons?quently account for some 40% of the calculateghloyment effects (=310 000
FTE)"

* A recent study of the IEA assessed the employm#atte of the EU-25 meeting its
renewable energy targets for 2010. This study engledith a biomass-related additional
employment effects of 762 000 FTE/yr (424 000 duthat due to biofuels) in 2010

Others argue that jobs in bio-energy will replatieeo jobs, and the net employment effect
will be zero.

With this background, a generally accepted calmnatf the indirect employment effects for
the BAP and the BAU scenario could not be undertaki¢hin this Impact Assessment.

Another conclusion is that there is substantialdne&e scrutinise employment effects of
bioenergy use further and to develop generally @tece methodologies for their
guantification.

! European Commission: Final Report, Contract: Laeference TREN/A1/17-2003, Contribution study
to the Impact Assessment Analyses on Social andchdinir Aspects of RES-E for the Future
Communication on the Financing of Sustainable Besr@russels, August 2005

IEA: Renewable Energy in Europe (op. cit)
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5.6. Cost for the Society

The previous sub-chapters quantified substantigitipe impacts of an increased use of
bioenergy in the EU-25. The question now is at wiwat for the society these benefits could
be realised.

5.6.1. Detailed Methodology

This chapter aims at the determination of the rfétréntial cost for the society of the EU-25
in 2010 for both scenarios.

In a first step, for each scenario, the net difiie internal cost is calculated. It results from
subtracting the total internal cost for the addiibbioenergy use in 2010 from the total
internal cost of an identical additional energy @ydased on conventional energy systems
(identical in terms of energy service provided)r Both, biomass and fossil fuel based energy
systems, the total internal cost is calculatects life-time cost of whole energy systems.

Import of solid biomass is considered to take platéhe same cost as domestic biomass
supply. This is a conservative approach as any ingddiomass fuels would only take place
if the total cost of import is less than the tatakt of domestic supply. Liquid biofuels are
treated differently due to their higher import ratiere it is assumed that imported biofuels
are 15% cheaper than domestically produced ones.

In a second step, the monetary values of all maxternal effects such as cost and savings
caused by greenhouse gas (GHG) emissions, non-GHiiasiens, enhancement of
diversification of energy mix and security of sugmtabilisation of rural areas through direct
job effects, and possible positive indirect empleyneffects need to be included into the
calculation in order to end up with net differehtiast for the society. This however, turns out
to be impossible as no generally accepted methgaisexist for the internalisation of many
of these benefits. That is why in the discussiornhef cost calculation this should duly be
noticed.

It is important to note that the total cost for 8aEiety is not identical with the business cost
of an individual project. Both types of cost shoulot be mixed up when interpreting the
results of this chapter. Furthermore, all calcoladi pursued here are rather indicative due to
the numerous assumptions made.

5.6.2. Data Base

A literature survey revealed the following totdkltime cost (excluding taxes, subventions,
and external cost, and monetary benefits -> “totrnal cost”) for different energy supply

systems (Table 8; based on refererfced** 234> %) The only figures that were utilised in

the Impact Assessment are the differential valtidiseabottom row of this table.

Institute for Applied Ecology: Bioenergy — New @ritn for Germany (op. cit)

Jungmeier, G.; Spitzer, J.: Costs of Greenhouss Beduction with Bioenergy in Austria. 12th
European Conference on, Biomass for Energy, Industid Climate Protection, 17-21 June 2002,
Amsterdam

International Energy Agency: Renewables for Po@eneration. 2003

Kaelber, St. et a.: Leible: A system analyticaleation (op. cit)
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As regards the differential internal cost of liquigfuels on the one hand side and petrol and
diesel on the other, JRC Ispra recently calcul&@8-514 €/toe (25 €/bbl), and 290-308
(50€/bbl) for biodiesel and bioethanol productinrEiuropé. An extrapolation of their results
to 60 €/barrel yields additional internal cost ofme 216 €/toe. These values have to be
compared with 495 €/toe (at 25 €/barrel) and 2@de€fat 60 €/bbl), respectively — the values
of table 8 without consideration of cheap biofuasports. Apparently both Impact

Assessment and this recent JRC study, are wahéwith each other.

Total internal cost of | Total internal cost of | Total internal cost of
transport fuels in electricity generation heat generation in
€ltoe in Ct/kWh ¢ Ct/kWh y,
Bioenergy-based Biodiesel (56%): Co-firing (50%): Small scale (50%):
energy supply** 750 6.0 8.5
(import rate in %) Bioethanol (44%): CHP incl. biogas Medium to large scale
900 (50%): (50%0)
Mix (100%): 11.0 4.0
816 Mix (100%): Mix (100%):
30% 8.5%** 6.3%**
779
Conventional energy Diesel (56%): Mix (100%): Small scale (50%)
supply * ** 329-563 5.0-7.0 7.5-11.0
Petrol (44%): Medium to large scale
311-545 (50%)
Mix (100%): 2.5-4.0
321-555 Mix (100%):
5.0-7.5
Difference
low energy prices 458 3.5 1.3
high energy prices 224 15 -1.3

Table 8: Total internal cost (excluding taxes, sulentions, external cost and benefits) for differenenergy
supply systems

* Lower value for low energy price environment, tnég price for high energy price environment
** Newly built energy installations are regardediwiheir full costs; Costs depending on world foetes

ok Assumed to be independent of the import rate

Logic check: The values at the bottom row of t&btannot be directly compared with each
other because they refer to different amounts @rgyn (toe, kWh electricity, kWh heat).
Relating all figures of high energy prices (in bkats: low energy prices) to 1 toe biomass
input they yield: 172(352) €/toe biomass input fibéts); 52(122) €/toe biomass input
(bioelectricity); -114(114) €/toe biomass inputdbéat). This hierarchy of total internal costs
is reasonable. The relatively highest internal dsstaused when 1 mtoe biomass is used for

Kavalov, B.; Peteves, S.D.: Bioheat Applicationghe European Union — An analysis and perspective
for 2010. JRC Petten, 2004

VIEWLS (op. cit)

Licht, F.O.: Ethanol Production Costs (op. cit)

Licht, F.O.: World Ethanol and Biofuels Report (@ft)

JRC : Techno-economic Analysis of Bio-Alcohol (aft)

Werner, S.; Broden, A.: Prices in European Distreating Systems."lInternational Symposium on
District Heating and Cooling, Helsinki August 30;2D04

! JRC Ispra: Well-to-Wheel (op. cit)
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biofuel production. If biomass is used for statignapplications, the internal differential cost
is lower. This is particularly true for bioheat dpgations.

Energy supply systems also cause external costshvihiusually paid for by the society and
not by the operator of the energy installation. dexal cost caused by gaseous emissions
comprise the following categories:

» cost of greenhouse gas emission abatement whidlatésl here at 19 €/tonne O
equivalent (GHG-effects);

» cost of medical treatment for people who are sufferfrom diseases after having
continuously inhaled gaseous emissions from arggriestallation;

* monetary losses due to reduced agricultural yieldajage on buildings, and other effects
(non-GHG effects).

The comprehensive European ExternE prdjemlculated external cost categories for
different energy supply systems as summarised bie t8. The only figures which were
utilised in the Impact Assessment are the difféeaéralues at the bottom row of this table.

External cost of External cost of External cost of heat
transport fuels in electricity generation generation in
€ltoe in Ct/kWh ¢ Ct/kWh ¢,
Bioenergy-based
energy supply Mix (100 %): Mix (100 %):
GHG-only - 0.1 0.07
non-GHG only - 1.2 0.30
Conventional energy
supply Mix (100 %): Mix (100 %):
GHG-only - 1.4 0.57
non-GHG only - 1.4 0.30
Difference
GHG-only -36* -1.3 -0.5
non-GHG only 0* -0.2 -0.0

Table 9: External cost caused by greenhouse gas (Giemissions and non-GHG emissions for different

energy supply systems

*: no data available; the difference is solely aallted on the base of differing greenhouse gas
emissions (see GHG balance in section 5.4) af €3ts of 19 €/t (same base as other ExternE data)

The non-GHG related external cost of bioenergy esgst (particularly those of bio-heat

installations) in table 9 is at the most as highhesr conventional energy mix counterparts.
This deliberate choice derives from the obligatioat any increase in bioenergy use shall by
no means increase the total amount of pollutans&ions as compared to the substituted
energy system. The emission of particulate mattd2.B plays an important role in this
context and in several EU Member States biomagallasons are contributing significantly
to the total emission of this harmful substancehkeframework of this Impact Assessment it
has not been possible to assess quantitativelyripact on PM2.5 emission of an increase of
biomass burning. According to the data gatherethéenframework of the preparation of the

Dones, R. et al.: ExternE-Pol (op. cit)
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Thematic Strategy on air pollution adopted in Seyter 2005 by the Commissinthis
impact could be significahtnotably in terms of public health. It is therefassential to
develop new initiatives to reduce PM emission fridmse installations both at EU level
(through the EUp Directive) and at M.S. level. THises not mean, however, that biomass
installations shall reach low emission levels ofdem natural gas boilers. What is needed is
any avoidance of higher pollutant emissions on ayer taking into account the higher
specific emissions of other substituted fuels sashheating oil, heavy oil, and coal (see
assumptions made in chapter 5.2.2).

The monetary value of other external effects swglershanced diversification of the energy
mix and security of supply, stabilisation of rumaeas through direct job creation, and
possible positive indirect employment effects haeé been quantified here as no generally
accepted methodology could be identified.

Even without internalisation of these benefits)déal8 and 9 indicate that biomass co-firing is
on average less costly for the society than etatstrgeneration from fossil fuels. With rising
global energy prices the cost difference betweemhbss co-firing and conventional energy
supply grows further; from 0.5 up to 2.5 Ct/kWh tcadvantage over fossil power generation
under the conditions examined here.

The same is true for heat supply from biomass. lHeganternal cost of bioenergy is of the
same order of magnitude as heat supply from coromldtfuels. High fossil fuel prices and
internalisation of GHG-reductions would yield csstvings of up to 1.8 Ct/kWh in favour of
biomass.

5.6.3. Results

Based on the basic scenario assumptions (sectloh) mn the one hand and on the specific
input data from the preceding section on the otther following indicative (and incomplete)
net differential cost for the society of the EU42&s been calculated for the year 2010 (Table
10). It is important to note that the monetary eslof external effects such as diversification
of the energy mix, security of supply, stabilisatiof rural areas through direct job creation,
and possible positive indirect employment effecésreot included in this calculation.

The actual magnitude of additional internal costvé&sy much depending on the future
development of global energy prices. The higher dlabal energy prices, the lower the
additional internal cost.

Table 10 indicates that the net additional intecwdt for the society range from 1.9 to 5.1
billion €/yr (BAU) and 2.1 to 16.6 billion €/yr (BR) respectively in 2010. This means that
the full delivery of the expected biomass conthitautto achieve the White Paper targets in
the EU-25 would cause differential internal costOo2 to 11.5 billion €/yr for the EU-25
society in 2010.

Assuming fossil fuel prices about 10% lower thadatgs, the additional internal cost of the
BAP scenario can be estimated at €9 billion per ym@an value of 2.1 and 16.6 billion €/yr).

http://europa.eu.int/comm/environment/air/cafedixhtm
Without additional action, in 2020 it is expectbdt about 40% of primary particulate matter of Bma
size (PM 2.5) could originate from biomass burrimgmall scale combustion installations.

43 EN



EN

Out of that €6 billion would be caused by transpmdfuels and €3 billion by biomass in
electricity generation (biomass in heating is oftest-competitive).

The internal cost has to be compared with monetayngs. Reduced non-GHG emissions
account for savings of -0.12 billion € (BAU) and28 billion € (BAP), respectively. Reduced

GHG savings account for savings of -1.1 billion BAU) and -3.9 billion € (BAP),

respectively. The monetary values of the other lbissrcaused benefits such as an enhanced
diversification of the energy mix and security opply, stabilisation of rural areas through
direct job creation and possible positive indirectployment effects have not been quantified

here. In a total balance they ought to be subttlafcten the internal cost, too.

Due to additional | Due to additional | Due to additional Total
liquid biofuel use bio-electricity heat generation
in billion €/yr generation in from biomass in
billion €/yr billion €/yr

Net differential internal cost
Scenario BAU
low energy prices 2.75 2.03 0.35 5.1
high energy prices 1.35 0.87 035 1.9
Scenario BAP
low energy prices 8.29 4.41 3.87 16.6
high energy prices 4.06 1.89 -3.87 2.1
Net differential external cost (caused by GHG emissns only)
Scenario BAU -0.22 -0.76 -0.14 -11
Scenario BAP -0.65 -1.65 -1.56 -3.9
Net differential external cost (caused by non-GHG missions only)
Scenario BAU 0 -0.12 0 -0.12
Scenario BAP 0 -0.25 0 -0.25

Monetary value of increased diversification of theenergy mix and increased security of supply

not included

Monetary value of stabilisation of rural areas thraugh direct job effects: not included

Monetary value of possible positive indirect job d&cts: not included

Net differential cost for the society
(internal + external cost but excluding the monetay value of other benefits)

Scenario BAU

low energy prices 2.53 1.15 0.21 3.9

high energy prices 1.13 -0.01 -0.35 0.8

Scenario BAP

low energy prices 7.64 2.51 2.31 125

high energy prices 3.41 -0.01 -5.42 -2.0

Difference BAP-BAU

low energy prices

high energy prices 5.11 1.35 2.10 8.6
2.28 -0.01 -5.08 -2.8

Table 10: Net differential cost for the society othe EU-25 in 2010 excluding the internalisation of
monetary values of several benefits, divided by seario BAP and BAU

44

EN



EN

A sector-specific analysis of the results providée following conclusions (without
internalisation of any benefits):

 The additional internal cost for the society whisblely emerges from electricity
generation from biomass has been quantified agdl@.4 billion €/yr in 2010 (BAP-
scenario). Relating this to the gross electriciysumption in the EU-25 (3 018 TWh in
2002) yields an average increase of electricity cos0.66 to 0.15 Ct/kWh in order to
finance the additional bio-electricity generation.

» The additional internal cost for the society whgtlely emerges from increased liquid
biofuel use has been quantified as 4.1 to 8.3ohil&/yr in 2010 (BAP-scenario). Relating
this to the gross diesel and petrol consumptiaenEU-25 (288 mtoe = 334 billion litres
in 2002) yields an average increase of transport fuel obst.2 to 2.5 Ct/l in order to
finance the additional biofuel use.

These increased internal cost of an increased fiskioenergy could well be (over-)

compensated by the monetary value of its benefiitge(sification of the energy mix and

security of supply; greenhouse gas reduction; tieegployment effects particularly in rural

regions). The final judgement about the total dostthe society of an increased use of
biomass is thus a political one, not a scientifie.o

see EUROSTAT (op. cit)

2 see EUROSTAT (op. cit)
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6. COMPARING THE OPTIONS

The two scenarios, BAU and BAP, are compared th eticer regarding their impact on the

EU-25 by 2010. The two scenarios differ substalytithe BAP scenario assumes biomass to
fully deliver the expected contribution to achighe White Paper targets in the EU-25. The
BAU scenario fails to meet this target.

This difference of the two scenarios translates timé following figures:

In the BAP scenario, the biofuel use (for transpgplications) grows three times faster than
in the BAU scenario (18.1 mtoe/yr instead of 6.@&nr in 2010);

In the BAP scenario, the electricity generatiomfrbiomass (incl. CHP) grows twice faster
than in the BAU scenario (126 TWh/yr instead off3h/yr in 2010);

In the BAP scenario, the heat production from bissnéincl. CHP) grows ten times faster
than in the BAU scenario (26.6 mtoe/yr instead.dfiatoe/yr in 2010).

Possible impacts of a realisation of the BAP arelBAU scenario on the EU-25 have been
guantified in the previous sub-chapters. The follgaqualitative conclusions can be drawn:

Increased use of bioenergy would substitute fessgy carriers in Europe and thus diversify
the energy mix and reduce the import dependendpefEU-25 further. The BAP scenario

would reduce European consumption of finite primamgrgy carriers to a three times larger
extend than the business as usual scenario (BAlJthd BAP scenario, biofuel use would
contribute most to a reduction of oil consumptiand imports) whereas electricity and heat
generation from biomass would contribute most total reduction of finite primary energy

consumption inside the EU-25.

An increased use of bioenergy would reduce greessth@as emissions substantially. The

BAP scenario would yield three times more greenbayess reductions than the business as
usual scenario (BAU). In the BAP scenario, elettyriand heat generation from biomass

contribute most to climate protection.

An increased use of bioenergy would generate sogmf direct employment opportunities,
mostly in rural regions of the EU-25. The BAP saenavould generate three times more of
such direct employment opportunities than a busiassusual scenario. In the BAP scenario,
biofuel use and electricity generation from biomasgsuld contribute most to direct job
creation.

An increased use of bioenergy would additionalljusea indirect employment effects.

Commentators are divided on the assessment ofeffest. Some point to multipliers or

export opportunities which could imply double theesof the direct effect. Others argue that
jobs in bio-energy will replace other jobs, and tie¢ employment effect will be zero.

An increased use of bioenergy would cause increasednal cost. Their extend would

largely depend on the global price levels for cattimal energy carriers. The higher the
global energy prices, the lower the additional imé cost for bioenergy. The BAP scenario
would cause up to three times higher internal tueh the business as usual scenario (BAU).
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In the BAP scenario, biofuels would contribute mtwsthe internal cost, followed by bio-
electricity.

These increased internal costs of an increasedotidsoenergy could well be (over-)

compensated by the monetary value of its benefiitge(sification of the energy mix and

security of supply; greenhouse gas reduction; tieegployment effects particularly in rural

regions). The final judgement about the total dostthe society of an increased use of
biomass is thus a political one, not a scientifie.o
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7. MONITORING AND EVALUATION
What are the core indicators of progress towards meeting the objectives?
Core indicators Monitoring and Evaluation arrangements

The majority of EU legislative acts taken in thelds of Renewable Energy Sources and other
relevant legislation related to the bioenergy swctmtroduce the monitoring of the
implementation by Member States, their impact afidcBveness at EU level in order to
propose, if needed further action or reorientatibthe existing measures.

In addition, many of the actions in the BiomassiéwtPlan need to be developed by Member
States or by other authorities which are even claséhe citizen. Considerable experience
exists in EUROSTAT and many Member Sates and h#émae is scope for cooperation,
sharing of information and further improvementlod tore indicators that are used for energy
purposes.

The common set of indicators would allow aggregatd outputs, results and impacts at EU
level and thus assist in monitoring progress.

The basis for reporting on progress should be basesl common framework for monitoring
and evaluation to be established in cooperatioh Wiember States. The existing reporting
methodology used for the RES electricity and bitsfdier transport Directives would form the
foundations of an improved monitoring and evaluatgystem. The evaluation should be
continuous and coveex-ante mid-term andex-postevaluation actions. These should be
supported by thematic studies and synthesis evahsat at Community level.
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BAP External Expert Group

ANNEX 1

Members

Name Country Organisation

Maurice Dohy France ADEME

Sven-Olov Ericson Sweden Ministry  of  Industry,
Employment and
Communications

Carlos Alberto Fernandez Spain IDAE

Birger Kerckow Germany FNR

Kees Kwant The Netherlands SENTER/NOVEM

Christian Rakos Austria EVA

Yves Schenkel Belgium CRA-W & ValBiom

Bjorn Telenius Sweden STEM
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ANNEX 2
The role of Bioenergy in the EU energy mix

In Figure A.2.1 the total RES contribution is comgzhto that of fossil fuels and
nuclear

Figure A.2.1 : the EU-25 Gross energy consumptiomi2002

Although the percentage contribution of RES hasaieed unchanged since 1997,
their actual contribution has increased by abouhi2ée between 1990 and 2002 as
shown, in figure A2.2. From this figure it is clehat their main increase is due to

Figure A.2.2: Renewables gross energy consumptioarfthe EU-25

bioenergy which increased by about 30 mtoe oversdrae period of time; while
geothermal has remained static, hydro has decreaskdlthough wind has achieved
important breakthroughs its contribution still rensavery small overall.

The annual growth of all RES for the EU-25 is giwerrigure A5.3 which shows that
in 2002 bioenergy use grew by about 2.5 mtoe. Tia dlso indicate that the annual
growth of bioenergy has been increasing steadigesR000 and by 2005 it must have
exceeded 3mtoe. Hydro power varies significantly this can be due to climatic
conditions and in 2002 it achieved a growth of tnfbe while wind achieved a
growth of 0.5 mtoe.

Data: EUROSTAT

Figure A.2.3: The annual growth rate of RES

Figure A2.4 shows that the most significant resewtbioenergy is wood and wood
waste which accounts for about 80%. This is folldveg waste which provides about
9mtoe and then by biogas that shows a small batdgténcrease. Biofuels for

transport applications still contribute little kieir contribution has increased rapidly
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in 2004 and 2005 (not shown in Figure A.2.4) thattkshe implementation of the
biofuels for transport Directive in several Memb8tates that undertook the
appropriate fiscal and market measures. Their dion is expected to increase
rapidly.

Figure A.2.4: Gross energy consumption per type dfiomass

The contribution of bioenergy for the three sectwirshe energy market, electricity,
heat and transport, for the EU-25 and for the 202 is given in figure A5.5.
Renewable electricity contributed about 13% toghass electricity production in the
Union with about 77 % provided by large scale hyftitowed by bioenergy with
about 12.5 %. Wind energy contributed about 9.5n¢hgeothermal about 1%.

Figure A.2.5: Bioenergy’s contribution in the enery market

In the heat sector renewables contributed 6.6 % alinost 97 % of this contribution
generated by solid biofuels. The balance was peavigy geothermal and solar with
about 1.5 % each. In the transport sector oil is thain resource with 98 %
contribution to all transport fuels. Alternative tap fuels contributed 2 % and
biofuels for transport only 0.2. However, since 2@Be contribution of biofuels has
increased due to the implementation of the biofuRi®ective in several Member
States and if the EU targets will be met, by 2aMiili have reached close to 6 %.
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ANNEX 3
General characteristics of Bioenergy

Biomass is the only renewable energy source (REB83hwmdoes not suffer from problems
with intermittency and can provide energy to bedufse heat/cold, electricity and transport
potentially from the same installation.

Biomass in the form of biofuels (solid, liquid oasgous) is the only RES that can replace
directly fossil fuels (solid, liquid and gaseou®ither fully or in blends of various
percentages. In the latter case often there isa®a rior equipment modifications. When
combining co-utilisation with fossil fuels and selysent carbon sequestration, bioenergy
offers the unique option to withdraw carbon frone #gnvironment. The same may apply to
carbon sinks.

Biomass is the only RES that usually cannot be ussi@ntly and for free; it necessitates
logistic chains including activities such as plagti growing, harvesting, pre-treatment
(storage and drying) and upgrading to a fuel, andllff mechanical, thermo-chemical or
biological conversion to power, heat/cold, or balfufor transport. Therefore, biomass fuels
(with the exception of untreated municipal wast@)ags have an associated cost that has to
be carried by the final user.

Biomass has the advantage in comparison to oth&rtR& it can be stored over long periods
of time. On the other hand most biomass fuels hlagealisadvantage in comparison to fossil
fuels of the relative low energy density (energgteat per unit volume or unit mass), leading
to relative high transport cost.

In contrast to all other RES, biomass and biofwea be traded at local, national and
international markets. Although international traddiomass fuels (solid or liquid) is still at
its infancy, it is expected that it will play a roajrole for the development of a limited based
bio-economy.

Biomass resources cover a wide range of produgtqrdducts and waste streams from
forestry, agriculture (including animal husbandrghwnstream agro-forestry industries, as
well as municipal and industrial waste streams. ulnimarising definition that has been
adopted by the EU legislation is: “...the biodegrddafvaction of products, waste and
residues from agriculture (including vegetal andmeh substrates), forestry and related
industries, as well as the biodegradable fractibmdustrial and municipal waste...”. It is

therefore impossible to generalise costs and effwes of “bioenergy”.

In addition to energy policy, bioenergy cuts acresgeral other policies, such as agricultural
and forestry, environment, employment, trade andketatax policies, regional development
et al.

Since land availability is limited there may compant in the future that biomass for energy
will have to compete with food, materials, bio-cheats and carbon sinks. This point in time,
however, is expected beyond 2020. If internatioinatle in biomass fuels will become
effective in the meantime, this point in time mage be beyond 2050.
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Environmental concerns must also be addressed weefgomass is produced for either
food, products, or biomass fuels. This has to beedeithin an overall systems approach and
in comparison to other alternatives.
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ANNEX 4
Summary of key measures

Biomass for heating and electricity

The Commission will:

* Work towards a proposal for Community legislation 2006 to encourage the use of
renewable energy, including biomass, for heatindy@wling;

* Examine how the directive on energy performancebwfdings could be amended to
increase incentives for the use of renewable energy

» Study how to improve the performance of househ@dhbss boilers and reduce pollution,
with a view to setting requirements in the framewaoirthe eco-design directive;

» Encourage district heating scheme owners to moskethem and convert them to biomass
fuel;

* Encourage Member States that apply a reduced VA tcagas and electricity to apply
such a rate to district heating too;

* Pay close attention to the implementation of thealive on electricity from renewable
energy sources;

* Encourage Member States to harness the potential obst-effective forms of biomass
electricity generation;

* Encourage Member States to take into account,air gupport systems, the fact that in
combined heat and power plants biomass can prévddeand electricity at the same time.

Transport biofuels

The Commission will:

» Bring forward a report in 2006 in view of a possilbévision of the biofuels directive. This
report will address the issues of:

— setting national targets for the share of bicfuel
— using biofuels obligations on fuel suppliers;

— ensuring, through certification schemes, thathiioduels used to meet the targets
satisfy minimum sustainability requirements.

» Encourage Member States to give favourable tredtneesecond-generation biofuels in
biofuels obligations.

» Bring forward a legislative proposal promoting palprocurement of clean and efficient
vehicles, including those using high blends of ba$.
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Examine how biofuel use can count towards the, @@ission reduction targets for car
fleets.

Pursue a balanced approach in ongoing free trackem@mgnt negotiations with ethanol-
producing countries/regions. The EU must respextriterests of domestic producers and
EU trading partners, within the context of risirgntand for biofuels.

Propose amendments to the “biodiesel standardadiithte the use of a wider range of
oils, including imported oils, to produce biodiesa&hd allow ethanol to replace methanol
in biodiesel production.

Assess the impact of options to address the igduesits on the content of ethanol, ether
and other oxygenates in petrol; limits on the vapmantent of petrol; and limits on the
biodiesel content of diesel.

Ask the relevant industries to explain the techinjaatification for practices that act as
barriers to the introduction of biofuels and monitbe behaviour of these industries to
ensure that there is no discrimination againstuaisf

Support developing countries by helping them todpoe biofuels and by maintaining
market access conditions that are no less favoairtizn those provided by the trade
agreements currently in force.

Bring forward a communication dealing specificadlith biofuels early in 2006.

Cross-cutting issues

The Commission will:

EN

Assess the implementation of the energy crop scheme

Finance a campaign to inform farmers and forestldrsl about the properties of energy
crops and the opportunities they offer.

Bring forward a forestry action plan in which engngse of forest material will play an
important part.

Review the impact of the energy use of wood anddvesidues on forest based industries.

Consider how the waste framework legislation cduddamended to facilitate the use of
clean wastes as fuel.

Review how the animal by-products legislation coogkdamended in order to facilitate the
authorisation and approval of alternative proce$seshe production of biogas and other
biofuels

Encourage the European Committee for Standardisatiepeed up work on standards for
the quality of biomass fuels.

Explore how to develop a European spot market llegseand chips.
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» Encourage Member States to establish national lEsraetion plans.

* Encourage Member States and regions to ensur¢hthaienefits of biomass are taken into
account when preparing their national referencenénaorks and operational plans under
the cohesion policy and the rural development golic

Research
The Commission will:
» Continue to encourage the development of an inghlistr “Biofuel technology platform”.

» Consider how best to take forward research intagitamisation of agricultural and woody
crops for energy purposes, and biomass to enempyecsion processes.

» Give a high priority to research into the “bio-redry” concept, finding valuable uses for
all parts of the plant.

» Give a high priority to research into second-get@nabiofuels, with an aim of improving
their efficiency and cost-effectiveness; a substhmhcrease in Community funding is
expected.
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