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European Biogas Association —21 countries
24 National Organisations — 20 companies
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Biogas as multi talent

Biogas = versatile renewable energy source

Energy utilization
A space heating, cooking
A decentralized power production
A automotive fuel
A natural gas substitute

Rural area development

- securing jobs

- Creati on of new ‘green’ |Jobs

- nutrient recycling and soil improvement

- sustainable agriculture N EBA
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Biogas utilisation: Electricity
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Advantages of Electricity Production

e Efficiency can be high:
- 30 to 42% electric (up to 48% on test stand)
- 30 to 55% heat

with operation time of over 8,000 hours per year
eElectricity grids are avail a
 Cost of connection is reasonnable

e Biogas is storable on a daily basis C can cover peaks

but

e In some countries the local grid is not strong enough

e [f heat can not be used, itis a poor solution

C Grid injection and utilisation in integrated CHPs-
C<MEBA
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Biogas in Transport
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Biogas in Transport
1.4m NGVs in Europe at the end of 2010 (up from 0.5m in 200¢
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Why fuel?

A Biomethane has very low emissions

A Car engines are less noisy

A No distribution infrastructure needed, grids are available
A Biomethane can be blended at any ratio with natural gas

A For long distance transport or ships LBG/LNG is available
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Biogas Production: Germany
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Biogas industry statistics in Germany

End of 2010 Forecast for 2011
Number of plants
(of these feeding b‘i)omethane) 5.905 (45) 7.000 (60)
Installed electric output
in MW 2.291 2.728
Net electricity production . .
in MWh per annum 14,8 Mio. 17,8 Mio.
Homes supplied with . k
biogas-based electricity 4,2 Mio. 51 Mio,
Proportion of electricity
consumption in % 2,46 3,1
Turnover in Germany in € 5,1 Mrd. 5,9 Mrd.
Jobs 39.100 44.500
Export rate in % 10 10

Source: German Biogas Association
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..and the other European countries?

Tep/1 000 hab. toe/1 000 inhab. Biogas from Sewage Sludge and other Biogas Plants per 1000 Inhabitants
Germany I
United Kingdom _ | 27.8 Luxembourg
luxembours | 245 Austia
mosia [ 19 Denmnark
Denmark [ 15,0 Netherands
Czech Republic _ 12,4 Swedan
Sweden NN 117 Beigum
Belgum | 115 Slovenia
Slovenia _ 109 UK
France™ [N 81 Siovalis

Ireland - 80 Hungary
Finland - 7,7 Irelznd

Italy - 7,6 Portugal
Greece | P Finland
Latvia - &3 Poland
Spain - 50 ltaky
Hungary - 31 France
Slovakia | EAY Latvia
Poland [ X Graaca
Portugal B 22 Lithuania
Estonia 21 Spaiin
Lithuania | B¥ Estonia

Cyprus I 02 Cyprus
Romania |02 Romania

.
European Union | 16 7 000 500 1000 1500 2000 2500 5000 3500 4000 4500 S0.00
* Estimation ** DOW now o Fronch cvermas departments exciuged Biogas Production [ktos/1000]
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NATIONAL BINDING 2020 RES TARGETS
Table 2: National binding 2020 RES targets

State Resin200 | PNEES Y ired
Austria 23.3% 349% 10.7%
Belgium 2.2% 13% 10.8%
; Bulgaria 9.4% 16% 6.6%
Th e natio nal RE S Cyprus 2.9% 13% 101%
Czech Republic 6.1% 13% 6.9%
ta rgets Denmark 17.0% 30% 13.0%
Estonia 18.0% 25% 7.0%
Finland 28 5% 38% 9.5%
2 O O 9/2 8/E C France 10.3% 23% 12.7%
Germany 5.8% 18% 12.2%
Greece 6.9% 18% 11.1%
Hungary 43% 13% 87%
Ireland 3.1% 16% 12.9%
Italy 5.2% 17% 11.8%
Latvia 32.6% 40% 7.4%
Lithuania 15.0% 23% 8.0%
Luxembourg 0.9% 11% 10.1%
Malta 0.0% 10% 10.0%
Netherlands 2.4% 14% 11.6%
Poland 7.2% 15% 7.8%
Portugal 20.5% 31% 10.5%
Romania 17 8% 24% Ga2% )
Slovak Republic 6.7% 14% 7.3%
Slovenia 16.0% 25% 9.0%
Spain 8.7% 20% 11.3%
Sweden 39.8% 49% 9.2%
United Kingdom 1.3% 15% 13.7% )
EU 27 8.5% 20% 115%
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Biogas for electricity & heat production
per capita in kWh,2020 (NREAPs)

Biogas for electricity and heat production per capitain kWh, 2020

GER 2009

Avge 2009

Assuming an electricity consumption of 4

would translate into 11,580 kWh biogas (del 38%) or 2,900 kWh of biogas per
person

C In the best case biogas could cover 60% of individual electricity consumption

_ hees

e  European Bogas fus.sts

(@)



Transport (all biofuels)

Estimation of total contribution expected from biogas, vegetable oils, etc.
250 tomeet 2020 targets (share of energy from biogas, vepetable oils, etc. in
transport 2005-2020) ktoe
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Only 10 countries in Europe - Austria, France, Germany, Hungary, Italy, Norway,
The Netherlands ,Sweden, Switzerland, and the UK are actually injecting
biomethane into the natural gas grid!
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Targets as compared to actual consumption

Biogas Biogas NREAP Growth
Production 2010 2020 factor

GWh GWh as of 2010
Czech Republic 1610 5'282 3.5
Denmark 1165 4'325 N

: ambitious
France 3300 12'023
Poland MWYT nn MT We 1T 10
ltaly 5360 9'484 2
Germany 478020 7340 1,6
Austria 1870 1'840 1
Sweden 1360 1272 1
United Kingdom 23500 8'887 0.38
United Kingdom 4500 8'887 2 ~
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The targets compared to the potential

Biogas Potenzial

2020 | Potenzial DBFZNawaR | AEBIOM Road

NREAP | Abfille 0 Map

Manure+NaWaR % of Potential

GWh GWh o in GWh DBFZ
Czech
Republic 5'282 22222 15000 8721 14.2
Denmark 4'325 19167 18889 7907 11.4
Germany 73240 125656 1354000 39884 28.1
France 12'023 1526778 246667 59651 3.0
ltaly 9'484 72600 0 22558 13.1
Austria 1'840 33333 6389 5000 4.6
Sweden 1'272 101944 2778 7791 1.2
U.K. 8'887 696722 0 21977 12.7
Poland MT Qc CpQHT onwYmicT OCQOQJK 17.8

The targets are modest but can they be reached? \\



Factors influencing the achievements

U The feed-in tariffs
U The political framework

U The administrative hurdles

U Financement




Remuneration of electricity

Feed-in tariff
Tradable
RE certificates

Country

EU-27

Austria
Belgium
Bulgaria
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germary
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Luxembolirg
Malta
Metherlands
Poland
Portugal X

S
Romani )
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Case Stlldy — Poland (emerging biogas country)

Excellent political framework

vihe RECOs (also known as green ene
2005. The certificates are tradable and may be sold on the Polish Power Exchange

v It 1s possible to obtain up to70% of the investment in the form of non-refundable
subsidies

vV Ambitious intentions in NREAPs requiring adequate measures to build nearly 300
biogas plants in order to meet the target

v The potential 1s excellent
Technical biogas potential, PJ
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Case study - Poland

..but

v Contra-productive environment for biogas: e.g. shale gas, nuclear power
plant projects

v Status quo in Poland: 12 agricultural biogas plants in operation and connected to
the power grid, 10-15 projects are currently in phase of planning

v Green certificates in Poland do not to create financial feasibility (need for feed in
tariffs). Currently the green ¢ e r t | fricecid dppeo®. 74per megawatt-hour

VBecause they have to sell to the power exchange market, they dictate the price

Vv Administrative barriers are tremendous

C Nothing is moving N
NMEBA
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Case Study - Denmark
Number GWh/a

Agriculture 76

Industry 5

Sewage sludge 61

Landfill 25

Total 167 POPOU

Political commitment
- Guaranteed price of 0,772 DKK/kWh (10.3 €cts/kWh)
- The government has a set up a green growth plan (C Subsidies):

e Until 2020 four large scale co-digestion plants shall be buit per year until
2020

e Until 2020, 50% of the animal waste shall be digested (today it is 3-6%)
e The goal is the production of 12P] from biogas (today it is 4,2P])‘
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Case Study- Czech Republic

Waste stream Number GWh/a
Agriculture 138

Landfill 61

Sewage sludge 57
Biowaste/MBA 8

Total 264 1510

In 2008, 2009 und 2010, 40 plants each have been
built in agriculture




Case Study- Czech Republic

Renewable Energy Act 180/2005

— Regulation for all renewable energies

— priority grid access (until net capacity is reached)

— Choice between feed-in tariffs and green certificates
—Two categories of biogas (agriculture/biowaste)

The tariff is fixed yearly (one year ahead) and should allow a pay back
of the whole installation within 15 years. Since 2010 the tariff is18
€cts/kWh (16€cts./kWh)

C Unfortunately this is not true anymore! In the middle of
the year the government cancelled all yearly contracts.
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Reality

Vv Roughly 75% of the biogas production happens in Germany

v Best practice: Austria, Denmark, Sweden, Switzerland,
The Netherlands

vBooming countri es: |l taly, “C:

VEmer ging countri es: France,
vV Huge potential untapped: Bulgaria, Romania
vV Empty promises in Poland

C In brief: The eastern European states have a difficult

situation ~
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Conclusions

vV Positive changes and improvements in order to reach 2020 RES
targets are needed in most countries

VvV Even where the political framework is positive, there are
countless administrative hurdles

Vv On top, financing promitting biogas projects is another challenge

hod

C There is a strong push needed from all stakeholders!
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Objective Is

creating a sustainable biogas markets:in:CEE by

o Highlighting biogas benefits for local communities

o Streamlining permitting procedures for biogas
investments

oAdjusting and creating new financing schemes for
biogas investments
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Thank you for your attention!
Join us!

Arthur Wellinger

European Biogas Association

-t -
wellinger@european-biogas.eu G ‘

www.european-biogas.eu
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