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1 KEY POINTS AND MAIN MESSAGES
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FINLAND

Finns see hydrogen produced with renewable energy as a key to mitigate
climate change while promoting sustainable economic growth.

Finland’s goal is to become the European leader in the hydrogen economy
in the entire value chain.

The Finnish Government’s resolution on hydrogen (09.02.2023) says the
country has the potential to supply 10% of EU’s emissions-free hydrogen
in 2030.

Finland’s strengths are its solid energy infrastructure, world-class tech-
nology and a highly talented pool of professionals.

Large-scale hydrogen production requires a significant amount of clean
electricity. Finland has a huge potential for new renewable power genera-
tion, particularly wind. By 2030 the wind power industry aims to have 30
TWh of annual wind power production, covering 30 per cent of our electric-
ity consumption.

Clean hydrogen can be produced from water through electrolysis powered
by renewable energy. The abundant fresh water from Finland’s thousands
of lakes and rivers are a valuable resource for electrolysis, splitting water
into hydrogen and oxygen.

Finland’s other competitive advantages include predictability of the oper-
ating environment and seamless permitting and land use planning.

The Finnish hydrogen industry is well placed to serve the international
market. Major domestic and international companies are already working
with hydrogen in Finland.


https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030
https://tuulivoimayhdistys.fi/tietoa-tuulivoimasta-2/tietoa-tuulivoimasta/tuulivoima-suomessa-ja-maailmalla/tuulivoimaennusteita
https://tuulivoimayhdistys.fi/tietoa-tuulivoimasta-2/tietoa-tuulivoimasta/tuulivoima-suomessa-ja-maailmalla/tuulivoimaennusteita
https://tuulivoimayhdistys.fi/tietoa-tuulivoimasta-2/tietoa-tuulivoimasta/tuulivoima-suomessa-ja-maailmalla/tuulivoimaennusteita
https://tuulivoimayhdistys.fi/tietoa-tuulivoimasta-2/tietoa-tuulivoimasta/tuulivoima-suomessa-ja-maailmalla/tuulivoimaennusteita
https://tuulivoimayhdistys.fi/ajankohtaista/tiedotteet/30-tuulivoimaa-2030-mita-se-tarkoittaa-kansantaloudelle
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2 HOW TO PORTRAY FINLAND?

Position Finland as able to be a leader of the emerging hydrogen economy.

Highlight Finland’s huge potential for wind power and high level of knowhow in
industrial hydrogen use and production.

Profile Finland as a place international partners come to develop hydrogen solu-
tions.
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3 ELEVATOR PITCH

Hydrogen has the potential to be a revolutionary source of clean energy. It can be used
as a clean energy source making it valuable for sectors and processes where utilizing
other solutions is particularly challenging, such as steel and maritime transport.

Finland has the potential to be a leader in the future hydrogen economy:
Finland is a stable, high-tech society with expertise in heavy industry, public-pri-
vate collaboration and innovation.

Currently hydrogen is used by Finnish companies to refine petroleum, treat met-
als and produce fertiliser. Due to their experience, Finnish industries already pos-
sess the knowhow, technology and infrastructure to use hydrogen.

Clean hydrogen can be produced from water through electrolysis powered by re-
newable energy. Electrolysis requires an enormous amount of energy. Finland’s
long coasts and tracts of uninhabited land make it perfect for affordable wind
power. Finland also has a diversified source of zero-emissions energy production,
including biofuels and new nuclear plants.

There are also opportunities to integrate hydrogen with other industrial sectors to
maximise cost efficiency. For example, “waste” heat from industrial production
is valuable in district heating networks, while bio-CO; from forestry can be coupled
with clean hydrogen to produce carbon-neutral chemicals and materials.

The public and private sectors in Finland are working together to advance the hy-
drogen economy, not just domestically but also internationally. The Finnish Gov-
ernment sees that by 2030 Finland has the potential to produce a tenth of all
emissions-free hydrogen in the EU.

Finnish companies and universities are seeking international partners and inves-
tors to help develop hydrogen innovations and scale them up world-wide. For in-
ternational experts working in the field of hydrogen economy, Finland is a great
place to live and work and has also been consistently ranked as the happiest coun-
try in the world.

SUOMI 3
FINLAND


https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030
https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030
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4 BACKGROUND

Finland’s hydrogen ambition

* Finland is committed to become carbon-neutral by 2035, an ambitious tar-
get which requires considerable support and agreement across society. The
Finnish state has recognised the role of clean hydrogen and is actively
supporting its development and application, as well as encouraging foreign
investments.

» Finland’s goal is to become the European leader in the hydrogen economy
in the entire value chain.

» Finland can be a global leader in hydrogen economy due to existing abili-
ties as well as public and private commitments.

The potential hydrogen economy

* Hydrogen has the potential to be an affordable, abundant and accessible
form of clean energy. When it is produced with zero-emission electricity it
will contribute to a carbon-neutral society. In particular, hydrogen will be
critical in sectors where emissions are hard to abate.

* Hydrogen is versatile. It can be used as a fuel as well as a method to store
and transport energy. It can also be used in industrial processes, replacing
fossil-based materials.

* As a fuel, hydrogen can be used in fuel cells or in combustion engines in
various forms. It can be part of synthetic fuels like petrol, diesel or
methane, which are made from captured CO. and renewable hydrogen.
Hydrogen can also be used in gas engines, which are common in the mari-
time and energy sectors.

» Hydrogen is a way to store and transport energy. The Power-to-X process
converts energy into a more useful form, such as hydrogen.
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https://ym.fi/en/climate-neutral-finland-2035
https://valtioneuvosto.fi/en/-/1410877/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030
https://tem.fi/en/-/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030
https://tem.fi/en/-/government-adopts-resolution-on-hydrogen-finland-could-produce-10-of-eu-s-green-hydrogen-in-2030
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» Inindustrial applications, hydrogen can be used to refine petroleum, pro-
duce fertilizer and process foods. Several projects in Finland are develop-
ing ways to replace coal with hydrogen in the iron ore reduction process to
make steel.

Finland’s strengths in hydrogen economy

» Hydrogen production requires clean electricity and water, which are avail-
able in Finland. Finland has enormous potential for wind power, which is
being rapidly expanded.

* Finland possesses high-tech, committed industrial companies covering
the whole hydrogen value chain.

* Finland has a highly educated workforce, including in engineering and
software, which are needed in developing hydrogen solutions.

* Collaboration between sectors and public-private actors is active in Fin-
land. Domestic and foreign universities, corporations and research insti-
tutions often work together to develop solutions.

» Sector coupling offers efficiency and additional value to hydrogen projects
in Finland. These include district heating, combined heat and power and
energy intensive industries.

» Authorities have fostered a stable operating environment and common-
sense regulations to improve predictability and the ease of doing business.

Keep in mind

» The hydrogen economy is a new and rapidly developing sector. It is recom-
mended to verify the latest key figures as they change quickly.

» Much work is necessary to realize hydrogen’s full potential. For example, a
critical part of Finland’s plan is to significantly expand wind energy pro-
duction. For exporting, hydrogen transmission infrastructures should be
developed. In the large scale use of hydrogen, the safety issues must be
taken into account as hydrogen is flammable and can cause fires and ex-
plosions.
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5 FACTS AND STATS

Global

» Inthe IPCC climate scenarios, hydrogen is mentioned as one tool needed
to mitigate climate change in order to achieve the objectives of the Paris
Agreement.

* European Commission sees renewable and low-carbon hydrogen one way to
help decarbonizing the EU and reducing EU emissions by at least 55% by
2030.

* In 2021 the global demand for hydrogen was about 94 million tonnes,
equivalent to the energy in 993 supertankers filled with oil. The main uses
are in petroleum refining, ammonia and methanol production, and iron
and steel production.

» The IEA expects global demand to reach 180 million tonnes by 2030. Half
of the demand in 2030 will come from new applications in heavy industry,
power generation and the production of hydrogen-based fuels.

Finland

* In 2020 dedicated hydrogen production was about 4.7 - 5.0 TWh. This is
equivalent to about 7.5% of Finland’s total electricity production.

» The largest use for hydrogen in Finland is oil refining and biofuel produc-
tion (88%), followed by industrial chemicals (%) and mining and ore re-
fining (5%).

» Attheend of2022, there were 1393 installed wind turbine generators, with
a combined capacity of 5 677 MW. They generated 14,1 % of Finland’s elec-
tricity consumption in 2022.

* FWPA is expecting that Finland will have aproximately 100 TWh of annual
onhore wind power production and 100 TWh of annual offshore wind power
production in 2040.
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https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_Low_Res.pdf
https://energy.ec.europa.eu/topics/energy-systems-integration/hydrogen_en
https://www.iea.org/reports/hydrogen
https://www.iea.org/reports/hydrogen
https://www.iea.org/reports/hydrogen
https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--cleantech/alykas-energia/bf_national_hydrogen_roadmap_2020.pdf
https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--cleantech/alykas-energia/bf_national_hydrogen_roadmap_2020.pdf
https://www.businessfinland.fi/4abb35/globalassets/finnish-customers/02-build-your-network/bioeconomy--cleantech/alykas-energia/bf_national_hydrogen_roadmap_2020.pdf
https://tuulivoimayhdistys.fi/en/wind-power-in-finland-2/wind-power-in-finland/about-wind-power-in-finland
https://tuulivoimayhdistys.fi/en/wind-power-in-finland-2/wind-power-in-finland/about-wind-power-in-finland
https://tuulivoimayhdistys.fi/en/wind-power-in-finland-2/wind-power-in-finland/about-wind-power-in-finland
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6 HYDROGEN COMPANIES WORKING
IN FINLAND

Hydrogen Cluster Finland maintains a diverse member list including companies
and industry groups and where they fit on the hydrogen value chain.

The below companies are a selection to illustrate the breadth and depth of hydro-
gen expertise in Finland. This list is not exclusive.

BB - a multinational technology leader in electrification and automation

AFRY - international engineering and consulting for all parts of the hydrogen
value chain

Blastr — a Norwegian startup planning a €4 billion green steel plant in Inkoo
Fingrid - Finland’s transmission system operator

Flexens - owned by a group of Finnish research institutions and specialises in
energy systems, the bioeconomy and circular economy

Fortum - energy company involved in several hydrogen projects across Europe

Gasgrid - Finland’s gas transmission network operator who leads several hydro-
gen transmission network projects

Gasum - a Nordic energy company specialising in gas

Hycamite - a Finnish startup developing processes to produce clean hydrogen
and carbon by decomposing methane

Kemira - expert in industrial chemicals and currently is the largest producer of
hydrogen from electrolysis in Finland

Neste - oil refining and fuel company which is rapidly transitioning to cleaner
fuels; they are the largest producers of renewable diesel and jet fuel in the world
and are active leaders in hydrogen projects
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https://h2cluster.fi/members/
https://global.abb/group/en
https://afry.com/en
https://www.blastr.no/
https://www.fingrid.fi/en/
https://flexens.com/
https://www.fortum.com/
https://gasgrid.fi/en/
https://www.gasum.com/en/
https://hycamite.com/
https://www.kemira.com/
https://www.neste.com/en
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P2X Solutions - startup in green hydrogen and Power-to-X solutions

Solar Foods - an innovative startup which combines clean hydrogen with carbon
dioxide, water and other ingredients to feed microbes, thus creating an edible
protein as a food ingredient

SSAB - largest steel sheet manufacturer in the Nordics, has developed HYBRIT
technology to make steel with fossil-free electricity and hydrogen which will be
used in their Raahe plant

ST1 - best known for their petrol stations, ST1 is also the largest wind power pro-
ducer in Finland

UPM - a major global forestry corporation and one of Finland’s largest hydrogen
users at their biofuels refinery in Lappeenranta

Valmet - an industrial company with expertise in energy and forestry, have flow
control solutions for Power-to-X processes such as green hydrogen

Wartsild - global energy and maritime company, have successfully run hydrogen
blends and 100% hydrogen in their gas engines
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https://p2x.fi/en/
https://solarfoods.com/
https://www.ssab.com/en
https://www.st1.com/
https://www.upm.com/about-us/this-is-biofore/bioforecase/powerhouse-of-bioeconomy/
https://www.valmet.com/
https://www.wartsila.com/
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7 NOTABLE PROGRAMMES AND
GROUPS

Business Finland

At the time of writing Business Finland does not have any specific hydrogen pro-
jects, but they do have others where hydrogen could play a role, such as decar-
bonising cities, sustainable manufacturing and decarbonising the maritime sec-
tor. If in doubt, you can contact them and they will research what programmes
could be applicable.

CLIC Innovation — Energy Systems

CLIC Innovation is a non-profit open innovation cluster in the bioeconomy, circu-
lar economy and energy sectors. They have considerable experience in hydrogen
projects.

GREENRENEW
LUT heads this major research platform to develop cost-efficient Power-to-X tech-
nologies. A particular focus is the coupling of energy and industry with green hy-

drogen and CO..

Hydrogen Cluster Finland

Hydrogen Cluster Finland is a network of companies and industry groups that fa-
cilitate joint ventures, information sharing and promotion of the hydrogen econ-
omy.

V1T
Hydrogen technologies and fuel cells are one of the focus areas at the Finnish

state-owned applied research company. They are specialists in collaboration be-
tween companies and academia, turning ideas into businesses.
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https://www.businessfinland.fi/en/for-finnish-customers/services/programs
https://www.businessfinland.fi/en/for-finnish-customers/services/programs/decarbonized-cities
https://www.businessfinland.fi/en/for-finnish-customers/services/programs/decarbonized-cities
https://www.businessfinland.fi/en/for-finnish-customers/services/programs/sustainable-manufacturing-finland
https://www.businessfinland.fi/en/for-finnish-customers/services/programs/decarbonized-maritime-and-ports
https://www.businessfinland.fi/en/for-finnish-customers/services/programs/decarbonized-maritime-and-ports
https://www.businessfinland.fi/en/for-finnish-customers/become-customer
https://clicinnovation.fi/projects/energy-systems/
https://www.lut.fi/en/research/search-research/platforms/greenrenew-green-hydrogen-and-co2-industry-renewal
https://h2cluster.fi/
https://www.vttresearch.com/en
https://www.vttresearch.com/en/ourservices/hydrogen-technologies-and-fuel-cells-research
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8 POSSIBLE SITES TO VISIT IN

FINLAND

Hydrogen Cluster Finland maintains an interactive map of the different hydrogen
projects throughout Finland. This could be helpful to plan agendas for visiting
delegations. Below are a few other ideas.

SUOMI
FINLAND

Lappeenranta - 5t1 has a power-to-methanol project not far from UPM’s
biorefinery and green hydrogen production. Lappeenranta University has
expertise in hydrogen research and innovation.

The University of Oulu is one of the driving forces in the Hydrogen Re-
search Forum Finland. Members include eight major Finnish universities
and VTT.

Neste’s Porvoo plant - Neste is running a feasibility study for green hy-
drogen production.

SSAB Raahe - SSAB’s Raahe steelworks is being transformed into a mini-
mill with electric arc furnaces. It replaces coal in the iron ore reduction
process with hydrogen.

Tecoil in Hamina - produces and uses green hydrogen for their own oper-
ations.

Wartsild’s Vaasa campus - includes the Smart Technology Hub where they
co-create sustainable solutions in the maritime and energy sectors. They
have engaged in several hydrogen projects.
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https://h2cluster.fi/projects/?_gl=1*jnlkg8*_up*MQ..*_ga*OTY5OTg5NDgyLjE2ODEzODA5Nzg.*_ga_H9TT2R1C8Y*MTY4MTM4MDk3Ny4xLjEuMTY4MTM4MDk5Mi4wLjAuMA..
https://www.st1.fi/st1-suunnittelee-synteettisen-metanolin-pilottilaitosta-lappeenrantaan
https://www.upmbiofuels.com/about-upm-biofuels/upm-lappeenranta-biorefinery/
https://www.lut.fi/en/research/focus-areas/energy-transition-carbon-neutral-world/hydrogen-economy-and-power-x-technology
https://www.oulu.fi/en/news/academic-hydrogen-research-forum-finland-established
https://www.oulu.fi/en/news/academic-hydrogen-research-forum-finland-established
https://www.neste.com/products/all-products/raw-materials/future-raw-materials/renewable-hydrogen
https://www.ssab.com/fi-fi/ssab-konserni/tietoja-ssabsta/tuotantopaikkakunnat-suomessa/raahe
https://tecoil.fi/company/
https://www.sustainabletechnologyhub.com/

+ DIGITAL EVERYDAY LIFE

SUOMI

9 FOR SOCIAL MEDIA

@CLICInnovation

@Business Finland

@Cleantech Finland

@Ministry of Economic Affairs and Employment
@VTT Finland

#teamfinland #sustainability #greenhydrogen #cleanenergy
#hydrogeneconomy

You need wind to create #greenhydrogen, and Finland has enormous potential
for #windpower.

#Renewables can create #hydrogen through electrolysis. The heat from the
process isn’t waste in Finland, but a valuable resource in our district heating

network.

Got a great business idea about #hydrogen? Come to the happiest country on
Earth - Finland - and let’s talk about #sustainability and innovation.
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https://twitter.com/CLICInnovation
https://twitter.com/BusinessFinland
https://twitter.com/CleantechFIN
https://twitter.com/TEM_uutiset
https://twitter.com/VTTFinland
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10 FOR FURTHER INFORMATION

Pia Salokoski, Head of Energy, CLIC Innovation, currently Coordinator of the
Hydrogen Cluster Finland, pia.salokoski@clicinnovation.fi, +358 400 476 626

Pasi Kokko, Solutions Sales Lead, VTT Research, pasi.kokko@vtti.fi,
+358 40 169 2500

Helena Sarén, Head of Program, Smart Energy, Business Finland,
helena.saren@businessfinland.fi , +358 40 343 3324

Simo Sdynevirta, Chair of the Steering Group, Hydrogen Cluster Finland,
simo.saynevirta@fi.abb.com

Jero Ahola, Professor, Electrical Engineering, LUT School of Energy Systems,
jero.ahola@lut.fi, +358 40 529 8524
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11 TOOLS AND MATERIALS

National Hydrogen Roadmap for Finland

Business Finland produced this document in 2020.

A systemic view on the Finnish hydrogen economy today and in 2030 - Our

common playbook for the way forward

Hydrogen Cluster Finland released this white paper in 2021.

Hydrogen Cluster Finland website

Hydrogen Cluster Finland’s website is one of the best sources for additional infor-
mation. It is updated relatively frequently.

Finnish Wind Power Association website

Statistics and information about wind power projects in Finland.

Enabling cost-efficient electrification in Finland

Created by the Finnish Innovation Fund Sitra, a public thinktank, this publication
details Finnish decarbonisation, including the role of hydrogen. A particular note-
worthy part of the study is the low cost and high capacity of wind power in Finland.

Government adopts resolution on hydrogen - Finland could produce 10% of

EU’s green hydrogen in 2030

Ministry of Economic Affairs and Employment press release (9.2.2023).

Hydrogen economy: Opportunities and limitations (2022)

Publications of the Government’s analysis, assessment and research activities
2022:41. Publisher: Prime Minister’s Office.
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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
https://h2cluster.fi/wp-content/uploads/2021/09/H2Cluster-Whitepaper-09-2021.pdf?_gl=1*lnmt4z*_up*MQ..*_ga*OTY5OTg5NDgyLjE2ODEzODA5Nzg.*_ga_H9TT2R1C8Y*MTY4MTM4MDk3Ny4xLjEuMTY4MTM4MDk5Mi4wLjAuMA..
https://h2cluster.fi/wp-content/uploads/2021/09/H2Cluster-Whitepaper-09-2021.pdf?_gl=1*lnmt4z*_up*MQ..*_ga*OTY5OTg5NDgyLjE2ODEzODA5Nzg.*_ga_H9TT2R1C8Y*MTY4MTM4MDk3Ny4xLjEuMTY4MTM4MDk5Mi4wLjAuMA..
https://h2cluster.fi/
https://tuulivoimayhdistys.fi/en/
https://tuulivoimayhdistys.fi/en/
https://tuulivoimayhdistys.fi/en/
https://tuulivoimayhdistys.fi/en/
https://tuulivoimayhdistys.fi/en/
https://www.sitra.fi/en/publications/enabling-cost-efficient-electrification-in-finland/
https://valtioneuvosto.fi/-/1410877/hallitus-hyvaksyi-periaatepaatoksen-vedysta-suomella-edellytykset-valmistaa-10-prosenttia-eu-n-vihreasta-vedysta-2030?languageId=en_US
https://valtioneuvosto.fi/-/1410877/hallitus-hyvaksyi-periaatepaatoksen-vedysta-suomella-edellytykset-valmistaa-10-prosenttia-eu-n-vihreasta-vedysta-2030?languageId=en_US
https://julkaisut.valtioneuvosto.fi/handle/10024/164081
https://julkaisut.valtioneuvosto.fi/handle/10024/164081
https://julkaisut.valtioneuvosto.fi/handle/10024/164081
https://julkaisut.valtioneuvosto.fi/handle/10024/164081

