Swedish Biogas Approach for a Greener
Transport Sector
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The Swedish biogas situation (2008)

Municipal sewage 140 0.605
treatment plants
Landfills 58 0.369
Co-digestion plants 17 0.240
Farm plants 8 0.015
Industrial wastewater 4 0.130

treatment plants
Sum 227 1.359
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Utilization of biogas in Sweden (2008)

Data missing Biogas
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Factors affecting the market I

Taxes

— Energy tax

— Carbon dioxide tax

— Carbon dioxide differentiated vehicle tax

— Reduced fringe benefits tax for cars
Market-based mechanisms

— Carbon emission trading

— Electricity certificates
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Factors affecting the market |1

* Support systems
Investement grants (100 million SEK)
LIP KLIMP
Support for filling stations
Investment grant within agriculture (300
million SEK)
Green car premium
Discount on vehicle tax
Free parking and local support
* Regulations
Law about renewable fuel at filling stations
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Eurocents/kWh
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The elcerticity certificate system |

Introduced in 2003, ending 2030
Based on quota obligation

For each MWh of produced electricity from
renewable sources one certificate is given

The producers sell electricity and certificates
The quota for 20101s 17,9 %
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The elcerticity certificate system 11
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Biogas strategy

* Presented 315t of August 2010
e Some conclusions:
— Biogas from waste gives unique benefits

— Blogas from manure gives large
environmental benefits; manure bonus

— The potential is 3-4 TWh annually

— Continued research and development;
gasification
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Manure bonus

e Suggested in the Biogas Strategy

e 0,20 kr /KWh produced energy from manure = 2
Eurocents/kWh

e |s given due to avoidance of methane emissions from
manure

 Not decided yet
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Report from Energy Markets Inspectorate
iIn 2009

Conclusions
Biogas production is not profitable enough

The markets for both biogas and natural gas are too
fragmented

The infrastructure is limiting
Suggested solutions:
Labelling of biogas T ——
Upgrading cost should be covered -~ =
by the grid owner e —
Build new infrastructure ——
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Biogas cleaning and upgrading




Swedish experience of biogas
upgrading
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Biogas upgrading in Sweden

In Sweden today:

— Water scrubber (30)

— PSA (8)

— Chemical absorption (6)

* In the near future: Y || W T
— Cryogenic
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The Swedish gas grid

Source: Swedish Gas Association
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Biogas In the Swedish transport sector |

Sold amounts of Vehicle Gas
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Biogas In the Swedish transport sector 11

Vehicles
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Biogas In the Swedish transport sector 111

Filling stations
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Energy supplied to Sweden 2008 (TWh)
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The main challange...
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Oil products

 Utilization of oil products in Sweden 2008:
125 TWh

Other; 12
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Fuels in the Swedish transport sector
(2009)

Share of renewable fuels was in 2009: 5.3 %

SGCOE‘"‘W

www.sgc.se



Potential for Swedish biogas production
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Potential for Swedish biomethane production'
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Thank you for your attention!

WWw.Sgc.se  anneli.petersson@sgc.se
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