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-|— Finland aims for carbon-neutrality in 2035 ﬁf:ﬂ\lm

Policy Framework

The European Green Deal

Renewable Energy Directive (RED II)

A fair transition towards a carbon neutral Finland -— Roadmap for
achieving the carbon neutrality target

+ Finland’s Energy and Climate Plan

Low-carbon roadmaps 2035



https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/jrc/en/jec/renewable-energy-recast-2030-red-ii
https://ym.fi/en/carbon-neutral-finland-2035
https://ec.europa.eu/energy/sites/ener/files/documents/fi_final_necp_main_en.pdf
https://tem.fi/en/low-carbon-roadmaps-2035
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= Energy production in Finland FINLAND

Electricity

Coal oil
7% 0,3 %

Hydro power
19%
Wind power
9%
Solar power

~ 03%
Peat
4%
Biomass

Waste fuels 18%
1%

Natural gas

Electricity supply
66TwH

Nuclear power
35%

*Total consumption is 8#TwHgaped by 23% of electricity imports

Source: Energia Finland

District Heating

Qil
1,9%

Others
5,6%
Forest fuelwood
19,1%

Industrial
Heat supply wood

36,6 TWh residues
’ 11,4%

Natural gas
10,6% -
8,5%

*Co-generation + separate production




== Chemical Industry will became carbon- S AND

neutral at 2045

CLIMATE NEUTRAL
CHEMISTRY


https://www.kemianteollisuus.fi/en/sustainability/

-|— Joint Seminar with MAI: sustainability i;’:ﬂ\lm

solutions for the Chemical Industry
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https://www.industry.org.il/index.php?dir=site&page=lps&op=category&cs=64&langpage=heb

=}=  NATIONAL HYDROGEN ROADMAP for Finland  fiun

FINLAND

BUSINESS
FINLAND
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https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--cleantech/alykas-energia/bf_national_hydrogen_roadmap_2020.pdf
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Hydrogen:

Current production and use
in Finland
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(electrolysis)
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== Current and post-2030 outlook S AND

Present Use Post 2030 Outlook

Eastman, Oulu

Eastman, Ould

NouryonOulu
SSAB, Raahe

Woikoski, Kokkola

Potential new cases

New Wind Power also in the North! }

Terrafame, Sotkamo

Kemira Chemicals, Kuusankoski

AGA, Harjavalta Solvay Chemicals, Voikkaa

AGA, Harjavalta

{emira Chemicals, Aetsi—, r_ Kemira Chemicals,

Joutseno

\

Haminan Energia, Hamina

AGA, Himeenlinna ¥ ofuels, Lappeenranta

UPM Biofuels, Lappeenranta

AGA, Himeenlinna

i

Neste, Porvog AGA, Porvoo

Neste, Porvoo



-|_ Key Investments & Projects ':';’SS\IND

Increase in BioFuel production - projected expansions (Neste, UPM BioVerno)
SSAB Steel plant, Raahe (post 2030, 30% increase in demand)

R&D/early stage projects

Neste: BF funded project, for new and sustainable solutions for fuels and chemicals
Stl & Q power: joint project for hydrogen-based synthetic biomethane

Vantaa Energia & Wartsila: study of power-to-gas at VE W2E plant

Solar Foods: protean from renewable electricity and air (hydrogen as input)
Soletair: Renewable fuels from electrolytic hydrogen and captured CO2

VTT: BECCU-process polyol carbon from carbon dioxide and sustainable hydrogen
LUT University: Carbon-based materials Vaasa University: Hydrogen in Shipping



https://www.businessfinland.fi/en/whats-new/news/cision-releases/2020/the-winners-of-business-finlands-challenge-competition-for-leading-companies-will-create-hundreds-of-new-jobs
https://www.st1.com/q-power-and-st1-piloting-synthetic-fuel-production-from-biorefinery-carbon-dioxide
https://www.wartsila.com/media/news/18-05-2020-wartsila-and-vantaa-energy-ltd-to-cooperate-on-a-carbon-neutral-synthetic-biogas-production-project-in-finland-2709538
https://solarfoods.fi/
https://soletair.fi/
https://www.vttresearch.com/en/news-and-ideas/carbon-dioxide-raw-material-chemical-industry-seeking-climate-friendly-and
https://www.lut.fi/web/en/news/-/asset_publisher/lGh4SAywhcPu/content/lut-explores-the-manufacture-of-graphene-and-carbon-nanotubes-from-atmospheric-carbon-dioxide
https://www.univaasa.fi/en/articles/hydrogen-and-wind-vessels-future-significant-eu-funding-university-vaasa-low-carbon

Hydrogen-related Ecosystems PINLAND
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https://clicinnovation.fi/ecosystems/greene2/
https://huge-project.eu/
https://www.vaasa.fi/en/energyvaasa/
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RENEWABLE
ELECTRICITY
GENERATION &
DISTRIBUTION

Fortum
Fingrid
Flexens

Hydrogen value chain in Finland

Neste
Woikoski
Gasum
Kemira

H> STORAGE /
TRANSPORT /
DISTRIBUTION

Gasgrid Finland
Baltic Connector
Woikoski

Gasum

Stl

INFRASTRUCTURE /

TECHNOLOGY /
COMPONENTS /
MAINTENANCE

Wartsila
ABB
Convion
Elcogen
Rgco Power
Yara

Neste

SSAB

UPM

Stora Enso
Mets3 Group
Terrafame
Outokumpu
Solvay

Kemira

Borealis Polymer
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Valmet
Fazer
Sandvik
Cargotec
Sisu Auto
Linkker
Solarfoods



=== Hydrogen economy in Finland: SWOT analysis

strengths
Wind resource
Transmission Grid
Solid & stable policy

Experience
industrial u

threats

Uncertainties around RED 11

Fossils fuels prices

-—4-'1..\__,
Delay in industrial investments ‘—“"\Erm e Jr" \

Uncompetitive technology price
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- - SUOMI
-|— key conclusions and recommendations FINLAND

(general outline)

Good demand and value chain for hydrogen economy (mainly industrial)
Utilization of by-product heat

Potential for energy storage & conversion require investments (R&D, facilities)
Follow developments in transportation, opportunities for heavy transport & shipping
Additional investments in grid & storage is required

Aligning regulation and policy & follow EU developments
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