Biogas in Scandinavia
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Setting the right perspective
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Biomethane in the Danish gas grid
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Biogas status in Scandinavia

Denmark Sweden Norway Finland
Number of biogas 165 282 40 84
plants
Number of upgrading 12 61 9 10
plants
Production Nm3 333,000,000 Nm3 202,000,000 NM3 80,000,000 80,000,000 Nm3
Production TWh 3,3 TWh 2,ITWh 0,8 TWh 0,8 TWh
Denmark Sweden Norway Finland
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Biogas Iincentives

Denmark Sweden Norway Finland
Taxes Full energy and CO2 40% company tax Biomethane exempt CO2 tax exemption for
tax on biomethane reduction for using from fuel taxes biogas
NGVs

Biomethane exempt
from fuel taxes

Subsidies Feed-in-premium: Fund for climate €1,65 / m3 manure Feed-in-premium:
biomethane to power  projects (163,5 million biomethane to power
biomethane to grid € in 2019-2020) Investment grant for

biomethane plants
Other measures Biotickets Target of 75% Pump law: large tank Investment subsidy
environmentally stations (more than
Minimum of 0,9% friendly vehicles in 1000m3 capacity must  Construction subsidy
advanced biofuels in public sector sell one alternative
2020 fuel)

Free parking




Status of NGV deployment

NGV vans and Fillin
NGV cars NGV buses Total NGV’s . g
trucks stations
# % # % # % # % #
Denmark 93  0,00% 73 0,54% 197 0,05% 363 0,01% 15
Norway 126 0,00% 624 3,84% 522 0,10% 1.282  0,04% 18
Sweden 42675 0,90% 2.357 16,97% 8.079 1,31% 54.439 1,01% 218
Finland 2,375 29




Biogas for transport in Denmark

Gas stations in Denmark P Development of gas consumption for transport in
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Interessefellesskabet for biogas til transport

*Interest community for biogas in transport
¢
* Investigation of opportunities barriers for biogas in heavy transport ot

* Report series
NMATURGAS

e Send an e-mail to: knud@fremsyn.net

NGF
Lots of potential ... Cleaner than the alternatives ... ~ And it’s cheaper ... If] a tU re

energy
e-on
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BIOgaStil transport i 2020 Emissioner fra tung transport

- Potentiale for udrulning af biogas til tung transport - En sammenligning af biogas og biodiesel
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Danish biogas potential in transport
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Calculations for busses are based on numbers from The Danish Transport, Construction and Housing Authority
Numbers City-transport og renovation are based The Danish Energy Agency’s “Rammevilkdr for gas til tung transport”



Emissions from biogas for transport

NOx emissions
Greenhouse gas emissions
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Biofuels in Denmark
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2GA biofuels in the next RE Directive

Existing goal achievement from the ILUC directive

%

/// aaaaaaaaaa ievement from Ren Energi-pakken
e T ) “ *Clean Energy requlatory

1,0%

0,5%

00% — = ———
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Biobraendstofloven e Ren Energi-pakken

ILUC direktivet = «= Avanceret biobraendstof mal

- From 2020, Denmark introduces a requirement for advanced biofuels of 0.5%
- The EU Commissioncurrently discuss raising this requirement to 3.5% by 2030

- @konominotatet (the financial note) examines the socioeconomic and state-financial effects of 3
alternatives to fulfillment of the requirement; Bio nature gas, Advanced Bioethanol and Advanced
Biodiesel




Biogas
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100,000 km in a bus
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Scandianvian policy developments

Denmark

EV’s are heavily favoured over
NGV’s.

Increasing taxes on NGV cars

Tax system doesn't differ
between natural gas and
biomethane

No environmental
requirements for public
transportation

No strategy for alternative
fuels

100% of gas to transport is
biogas due to bioticket system

Sweden

Public fleets are dominantly
biomethane when possible

Regions Skane, Halland and
Vastra Gotaland actively
promoting biomethane for
NGV’s.

70% of gas for transport is
biogas

Norway

Oslo has a target of 100%
renewable energy in public
transport

Expects to implement toll-
roads, where toll is based on
CO2 and NOx emissions

Green vehicle strategy review
in 2017

New green vehicle strategy in
2018

16% of gas for transport is
biogas

Finland

Focus on double counting
towards 2GA in Renewable
energy directive

Positive attitude towards
biogas in heavy transport




First ship will have small propellant plant, which will be expanded over time

Cycle Full-flow staged combustion Effectively unlimited supplies of carbon dioxide and water on Mars

Oxidizer Subcooled liquid oxygen 5 million cubic km ice

Fuel Subcooled liquid methane 25 trillion metric tons CO2

Chamber Pressure 300 bar

Throttle Capability  20% to 100% thrust

WATER MINING f »  ELECTROLYSIS . LIQl;ﬁ_I;;;(ZI;gN
Sea-Level Nozzle 4

Expansion Ratio: 40 SABATIER M LiQUEFACTION

Thrust |’3.l‘| 3,050 kN . ©02COLLECTION y t + STORAGE
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Thank you for your time!

Knud Boesgaard

+45 6171 8811
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Potential for biogas in busses

Biogas potential in traffic companies’ supplies
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Project developing

Development of consortias
Applications
Implementation and reporting
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Slutrapport

Fleet analysis

Consumption Needs
TCO (Total Cost of Ownership)
Assisting and support of

implementation

Totale omkostminger

Nissan e-NV200 (+LPS)
DEK 400,000

DEE 350,000 Las
DRK 300000
DEE 250,000
DEK 200,000
DEE 150,000
DEE 100.000
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DEK -
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Hissan HY-200 (= tamgang |

mSerapvardi, LPS
Elfortrug til LPS / Tomgangsbreendselsforbrug
wFaste idg¥ter i drift- og vedligehold

Environmental and climate

analysis

Climate scenarios
Emission inventories
Socioeconomic calculations

Avancerede biobrandstoffer til tung transport

okonomiske konsekvenser ved mlopfyldetse fra biogas. bioethanol og blodiesel

Pralebtot s uafer af Fromsyn | samiebeice e £ ON. HMN Naturyas og NGF Nature Energy.
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Biogas in Scandinavia

EBA has XX biogas plants

Rl Westowater reatrment plants Finland:
» @ codgestionplants D https://wiki.uef.fi/display/BIOMAP
. | B Smallscale on-farm plants /Piia+lkonen%2C+biogas+in+Finlan
Industrial plants g
http://www.cbgl100.net/news/finn
ish-biogas-statistics-2015/

TREND: Landfill biogas decreases — co-digestion, on-farm and industrial plants increase

Market trends - utilization of biogas:(gvgggg/xs
50% vehicle gas, 38% heat

CION,

. Vehicle gas

. Power
. Flaring

| Missing data

TREND: Vehicle gas use increases rapidly — heat, power and flaring decrease



https://wiki.uef.fi/display/BIOMAP/Piia+Ikonen,+biogas+in+Finland
https://wiki.uef.fi/display/BIOMAP/Piia+Ikonen,+biogas+in+Finland
https://wiki.uef.fi/display/BIOMAP/Piia+Ikonen,+biogas+in+Finland
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/
http://www.cbg100.net/news/finnish-biogas-statistics-2015/

