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The market for bioenergy in Europe

I thank you very much for this invitation. It gives me the opportunity to present the
ideas and proposals of AEBIOM concerning the future markets for bioenergy in
Europe.

Many ideas in the field of bioenergy were first developed in the Nordic countries.
Many delegations of different European regions often came to you to learn from your
experiences and results. We are grateful for your initiatives and hope you will also
influence the future energy policy in Europe in favour of the renewable energy sources
(RES).

At present an intensive international discussion about the future community policies
in different areas is going on in Europe:

the reform of the common agricultural policy
the preparation of a white book and an action plan for the deployment of RES
the enlargement of the Union versus central Europe
steps to mitigate the CO. emissions
are on the agenda.

There are many dependences and interrelationsships between these topics. Therefore it
should be tried to develope an integrated approach to cope with the problems of COJ
mitigation, indigenous energy supply and new outlets for the agricultural and forest
production. The extension of the market for bioenergy could contribute substantially
to solve the mentioned problems.

The present situation
The demand for energy in Europe amounts at present to about 16 PWh (1400 Mtoe).
About 50% of the energy goes to the heat market, 27% to the transportation sector and
23% to other purposes (light, communication, power). Low temperature heat needs the
biggest share of the total energy supply.

Overhead 1: final energy in Europe

The supply of energy is dominated by fossil fuels (81%), followed by nuclear power
(13%) and finally by RES (6%). It is expected that the demand for energy will grow up
to 17,4 PWh in the year 2010.



Overhead 2: Energieaufbringung Europa

The green book for RES and the agenda 2000
At the end of the year 1996 the European Commission published a greenbook on RES.
In this green book the commision proposes to double the share of renewables up to
12% in the year 2010. This corresponds to 2088 TWh (180 Mtoe). According to the
greenbook the composition of the renewables in 1995 was as follows :

Table 1 Renewables in the EU in 1995

TWh Mtoe %
Hydro
Biomass
Wind
Solar
Others
Total

288
477

2
3

29
799

24,9
41,1
0,2
0,3
2,5

69,0

36,1
59,5
0,3
0,4
3,7

100,0

Overhead 3: Renewables in the EU 15

In 1995 hydropower and biomass comprised 95,6% of the total energy supply of all
renewables. Referring to the study TERES II and calculations by AEBIOM the additi-
onal potential of all renewables until 2010 - assuming favourable political frame con-
ditions - appears to be the following:

Table 2 Additional potential of'renewables until 2010 (ERU15)

Hydro
Biomass
Wind
Solar
Others

TWh

35
1044

56
66
87

Mtoe

+ 3,0
+ 90,0

+ 4,8
+ 5,7
+ 7,5

Additional percentage
compared to 1995-figures

+ 12%
+ 219%

+ 2.400 %
+ 1.900%

+ 300 %
Sum 1288 +111,0

(Source: TERES II, calculations by AEBIOM)

Overhead 4: Additional potential of renewables until 2010

This table explains the probable future development of the different renewables. There
are, for example, only a few more suitable sites for hydropower, because most of the
economically feasible sites have already been exploited and in many countries the
futher development is prevented by ecological restrictions. A doubling of the current
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value is impossible, an additional 12% seems feasible.
Contrary to that, the potential of biomass is presently not utilized to a great extent. An
utilization of three times the present amount is considered being a possible option.

Wind and active solar energy are relatively new energy-carriers for Europe. They
are on the beginning of t heir market penetration and a 20fold extension is considered
possible. Also for other renewables like geothermics, heat-pumps or tidal power stati-
ons an extension can be expected.
Nevertheless, about 73% of the potential of the renewables for the next 14 years will
have to come from biomass.

Summing up the tables 1 and 2 explains in detail the meaning of a doubling of the
share of renewables as it is proposed in the green book of the commission.

Table 3 Target for the renewables in 2010

Hydro
Biomass
Wind
Solar
Others
Sum

TWh
323

1521
58
70

116
2088

Mtoe
27,9

131,1
5,0
6,0

10,0
180,0

%
15%
73%
3%
3%
6%

100%

Overhead 5: Target for RES in 2010

The result:
Three fourths of the whole supply of renewables will have to be provided by biomass.
These results lead to further questions:

Are agriculture and forestry able to supply this amount of biomass?
Where are the markets to sell this quantity of bioenergy?

Biomass supply
The actual supply basis of biomass consists of fire wood, wood residuals and by-pro-
ducts of the wood industry as well as energy crops such as about 10.000 ha short rota-
tion forests, mainly in the nordic countries, several 100.000 ha set aside land to produce
rape seed, cereals and sugar beats as raw material for the production of liquid biofuels.
At present the liquid biofuel industry suffers a shortage of raw materials due to a
reduction of the set aside programm and an increase of the prices for oil seeds on the
world market.

Obviously, the increase of the energetic use of biomass from 477 TWh to 1521
TWh needs a restructuring of the supply side. According to calculations of AEBIOM
the supply of biomass could be organised als follows:



447
121

1.521

38,5
10,5

131,1

Table 4 possible supply ofbiomass

TWh Mtoe
continuation of the present contribution 477 41,1

additional use of residuals, byproducts of
agriculture and forestry, MWS 476 41,0
solid biomass1) from short rotation forests
and other energy cultures
energy cultures for 2) ethanol and oil
sum

Overhead 6: Possible supply ofbiomass

The surface needed to produce 447 TWh (38,5 Mtoe) solid biomass corresponds to
7 Mio ha land. The underlying assumption being an annual yield of 121 dry matter per
ha.

To produce 11 Miot of liquid biofuels also 7 Mio ha land are required assuming an
annual yield of 1,61 of fuel equivalent. Variations are possible depending upon the pro-
duction mix between ethanol and oilseeds. According to these calculations about 14
Mioha land would be needed to secure the supply as compared to about 500.000 ha set
aside land at present used for this purpose.

The latest agricultural market studies of the commission, published in May 1997,
indicate an increasing overproduction of cereals in the next years. Without exports 15
Mio ha land would have to be fallowed to avoid growing stocks of cereals in the next
years. Therefore, the capacity seems to be sufficient to comply with the goals of the
greenbook.

Yet, the political and economic framework is not in favour of the development of
the bioenergy option.

The agricultural chapter of the Agenda 2000, published in July 1997, does not ana-
lyse the energy option but puts all its emphasis on the export of commodities at world
market prices.

Therefore it is proposed to reduce the obligatory se aside rate to zero.
This part of the agenda should be rewritten.

The new ranking for the use of land ought to be
food and feed
energy and
exports.

A sufficient supply ofbiomass can only be guaranteed if a comprehensive energy crop
programm will be started. This only will succeed if
- the farmers will earn enough to cultivate energy crops,
- the outlet for this production is organized
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- sufficient supply for the European food and feed market is secured.
This goal could be attained if the energy crop program is organised within the frame

work of a voluntary set aside program, with the same primes as for other crops, and a
contract system to secure the sales.

Markets for biomass: heat, electricity, transportation fuel
In 1995 the contribution of biomass to the energy market was 477TWh (41,1 Mtoe).
90% of the biomass was used to produce heat, about 9% to produce electricity and 1%
to produce transportation fuels. Table 5 shows how biomass is used at present and how
biomass could extend its importance until 2010.

Table 5 Energetic use of biomass in the EU

Heat single houses
District heat, process heat
Electricity
Liquid biofuels
Sum

TWh
301,8
116,0
53.4
5.8

477,0

1995
Mtoe

26,0
10,0
4,6
0,5

41,1

possible
TWh
707,8
464,0
221,6
127,6

1.521,0

2010
Mtoe

61.0
40,0
19,1
11,0

131,1

(Source: annex to Green Paper, calculations by AEBIOM)

Overhead 7: Use ofbioenergy in the EU (1995)

The growth of the share of biomass from 477 to 1.521 TWh demands fundamental
restructuring in parts of the European energy economy. Biomass will have to penetrate
all markets where this is possible.

Heat market
According to calculations of AEBIOM it is expected that 1.172 TWh - 77 % - of the
bioenergy supply will be used to deliver heat.

There are different ways how biomass is being introduced into the heat market:
- heating installations (boilers) for private households and small firms
- district heating performances
- industrial users of (process-) heat

Small heating installations
The space heating market currently and will be in the future the most important sector
for the demand of biomass (more than half of European houses are being heated by
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single systems). Two options exist concerning space heating:
- single house heating
- district heating

Concerning the systems for single houses, one can differentiate between
- logwood based heating systems,
- woodchip systems and
- pellets systems.

Experiences of recent years show that especially automatic pellets systems face high
acceptance on the market. There are excellent prospects for further development of pel-
lets systems and their penetration of the heat market.

Actually, investment costs for small biomass boilers are two- to three times as high
as for gas- or oil fired systems. Even if the running costs for the fuel - depending on the
taxation - are close to each other for different systems, the high investment costs often
are a barrier that can not be overcome without financial support. Investment costs for
single house systems are in the range between 5.000 and 15.000 ECU. Good experien-
ces in market penetration have been made where subsidy of 30 to 40% of the invest-
ment costs were payed.

To introduce biomass into the heat market, such financial support will be necessary
and is recommended. It should, for example, be implemented for five years and after-
wards be evaluated. About 10 to 15 million flats will have to be additionally supplied
by biomass within the coming 12 years, if the goal of introducing 406 TWh biomass
additionally in the heat market should be attained.

District heating
District heating systems are a precondition for thermodynamically efficient biomass
based electricity production, on the other side they are very capital intensive. Normally,
the costs for the grids and the combustion systems amount to by and large the same.
Establishement of the grids can be consideres being investments in the infrastructure.
Practical experience has shown, that subsidies of 50% of investment costs have led to a
rapid increase in the number of district heating grids.

It is recommended that biomass based district heating grids should be subsidized by
a joint program of the Commission and the national governments. Programs by the
European banks could be helpful, because the whole amount of investment is extraor-
dinarily high. When, for example, 232 TWh were introduced into the domestic sector
and 116 TWh into the process heat sector, more than 8 million flats would have to be
connected to district heating grids supplied by biomass. This number could be reached
by switching already existing grids to supply by biomass or by the installation of new
plants.
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Industrial users of (process-) heat
For implementation of biomass in industrial enterprises, normally no or at least little
subsidies are required.

Speaking for the whole heat market generally, to penetrate the market only invest-
ment costs should be subsidized and not the running operation.

One way to better penetrate the heat market could be the elaboration of regional
heat programs.

Regional action plan for heat:
The member state should be invited to submit to the commission regional heat concepts
,,heat from biomass".

The content of these concepts:
- a description of the region including information about the number of people

living in the area, the number of flats, buildings, heating systems, public buildings
- proposals for investment aids for stoves, chip and pellet burners, in single houses,

district heating installations
- the percentage of public investment aid, which should range between 25 and 55 %
- discription of the regional biomass supply (wood, wood residuals, short rotation

forests, straw etc.) and the tons of oil to be sustituted - time schedule for the private
investment

The necessary investment should be financed by private investors and public money
coming from the member states and the European Union.

Expected total cost within the Union:
22 Mio houses, subsidy per house 2.600 ecu
ecu coming from the union, the rest from member states.
This would require 28,6 billions Ecu from the Union within 12 years, almost 2,4 billi-
ons/year

The financing of this investment should become an important new task for the structu-
ral fonds of the union.
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The market for electricity
Green electricity is a way to promote renewable energy resources. The extension of
electricity production based on renewables is different from one country to the other.
Partly, the technologies to be implemented are quite new and not yet commercially
available (like gasification and pyrolysis, for example). Often the discussion is focused
on photovoltaics and wind energy and the - partly tried and tested - technologies to
produce electricity by biomass are ignored. These technologies are

electricity by biogas
cofiring of biomass in coal fired power stations
steam engines and steam turbines
gasification of biomass, utilization in gasengines and -turbines
engines fuelled with vegetable oils
production of pyrolysis oil and electricity production in engines

Only the energy policy can ensure the necessary rules to sell electricity from biomass
into the public grid.

The electricity regulation 96/2 EG dated 19/12/96 chapter 4, Art. 8 sets the bases.

,,Article 8, number 3:
The member state has the possibility to oblige the grid owners to give
priority to electricity being produced by using RES, waste or CHP-tech-
nics."

Therefore member states have the possibility to give priority to electricity from bio-
mass without restrictions. The only real restriction will be the higher cost of this elec-
tricity.

Therefore the Commission should propose in the upcoming white book on RES, a
minimum share of electricity from renewable energy carriers in such a manner, that
each member state has to increase the share of RES in electricity production into that
simultaneously as to reduce the existing Cft-emissions.

At the same time a minimum paybackrate for electricity from biomass should be set
forward for the community. The additional cost should be shared by all electricity con-
sumers, for instance by introducing an extra charge for the use of the grid.

As a realistic target for electricity for biomass within 12 years 80 TWhel are propo-
sed.

TRANSPORTATION FUELS
The existing model - to produce raw materials for the energy sector on set aside land -
is not successful. There is no stability in the supply of raw materials for the industry
due to the changing set aside rate. Therefore the following steps are proposed:
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Definition of a quantitative and coordinated target for liquid biofuels in the union.
The target should be 11 Mtoe liquid biofuels (ethanol, ETBE or biodiesel) by the year
2010. Given a total consumption of transportation fuels of 270 mtoe this goal corres-
ponds to 4 %.

A blending rate of biofuels to fuels
To reach this target the blending of biofuels should be obligatory according to a

time schedule such as the following:

Year

2001
2003
2005
2007

blending rate

1%
2%
3%
4 %

All oil companies selling fuels in Europe should be obliged to comply with this blen-
ding rules by using ethanol, ETBE or RME, these fuels being mutually changable. The
system should be flexible. By using a quota system companies blending a higher rate
of biofuels as required should have the opportunity to sell this surplus quantities as
quotas to companies that do not comply otherwise with the rules.

Fees
Companies, not able to fullfill these obligations should pay fees per missing ton to the
commission.

The amount of this fee could be the difference between the cost of fossil fuel and
renewable fuels plus 20 %.

Contracts
Farmers should be offered contracts for several years to provide the raw material for
the industry.

Land program
The commission should define the quantity of arable land in ha (based on proposals

of the member countries) being reserved for contracts for the bioenergy sector. The
industry has to secure its supply by using these contracts instead of buying the raw
materials on the world market. There should be no price differences between the prices
of the raw material for the food market and for the energy market.

The farmers cultivating energy crops should get the same prime as for voluntary set
aside land or ordinary crops.

Conclusions:
Bioenergy in Europe is in a very slow development, although the capacities are big.
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These capacities only will be used if the economic conditions and the public awareness
are in favour of RES.
The economic instruments to foster the markets for bioenergy such as

subsidies for investment
taxes on fossil fuels
legal regulations

are known and should be applied all over Europe. A more active policy in favour of
RES could help to create new employment, to mitigate the COJ -emissions, to avoid
overproduction in agriculture and to reduce the dependency of imports. A good combi-
nation of private initiatives and favorable economic conditions set by the governments
would boost the markets for bioenergy.
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