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1 Introduction

Finland has a significant potential to produce clean electricity. This enables the
development of a competitive hydrogen economy in Finland on a European and even
global scale.

In its autumn budget session in 2021, Sanna Marin’s Government defined that a

“national hydrogen strategy, including the P2X technology, hydrogen production and

the advancement of CCSU solutions” will be prepared as part of the climate and energy
strategy under preparation. According to the records of the budget session, a Government
resolution will be prepared based on the strategy to promote the hydrogen economy.

For example, the consulting company AFRY’s extensive Hydrogen economy — opportunities
and limitations study for the Government’s analysis, assessment and research activities
have been used as background material for the resolution. The study aimed to offer a full
overview of hydrogen technologies and development paths in the hydrogen economy.

In spring 2022, a working group under the Ministry of Economic Affairs and Employment
also assessed the need to establish a national hydrogen company in accordance with

the assignment set during the budget session. According to the group’s assessment, a
national hydrogen production company does not seem to be necessary. The Government
could better accelerate the development of the hydrogen economy by participating in the
distribution of risks by supporting RDI activities and investments. According to the group’s
assessment, the Government could also help enable the construction of a hydrogen
infrastructure.

In spring 2021, a national hydrogen cluster driven by companies was established in
Finland. By autumn 2022, some 60 hydrogen industry companies and a group of industrial
associations had joined the cluster. The goal of the hydrogen cluster is for Finland to lead
the way internationally as a global developer and provider of hydrogen solutions. The
cluster published a white paper on promoting Finland’s hydrogen economy in September
2021. At the beginning of 2023, the hydrogen cluster initiated an investigation to prepare
its proposal for Finland’s hydrogen economy strategy.
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2 Basis

The recent crises have underlined the significance of becoming more self-sufficient in
energy as a key prerequisite at all levels of society. They have also shown that Finland’s
long-term energy policy has been and remains on a solid foundation. Finland’s energy
system is diverse and decentralised, and it is based on clean solutions and the use of
renewable energy.

Energy self-sufficiency and clean energy will also be Finland’s key competitive factors

in the future. Clean solutions not only respond to the challenges presented by climate
change, but also offer a competitive edge compared to countries in which the share of
clean energy production out of total energy production is lower. The growing need for
clean energy production has raised extensive interest in hydrogen as an enabler of a low
carbon economy.

For example, the Intergovernmental Panel on Climate Change (IPCC) and the OECD’s
International Energy Agency (IEA) have investigated hydrogen in their climate and energy
scenarios. Furthermore, research organisations have studied hydrogen in their numerous
international energy scenarios. Recently, the EU, among others, has set high expectations
for zero-emission hydrogen.

The attractiveness of hydrogen has also increased significantly in Finland, driven by the
growing international interest. In autumn 2020, VTT Technical Research Centre of Finland
prepared the national hydrogen roadmap as assigned by Business Finland. VTT has for
long conducted hydrogen technology research, and it already prepared its first hydrogen
roadmap in 2012. Other research organisations and universities of technology also study
electric fuels processed from hydrogen.

Hydrogen has various uses as a raw material, fuel, energy carrier and storage device for
energy. Hydrogen offers a low carbon option for fossil raw materials and energy sources
in various applications, especially in sectors in which emissions reductions are difficult,
provided that hydrogen is produced with zero emissions. Clean hydrogen helps reduce
emissions in transport (electric fuels), agriculture (the ammonia required in fertiliser
production), and the manufacture of steel, chemicals and materials. Zero-emission
hydrogen requires hydrogen production through electrolysis using zero-emission
electricity or in other processes using bio-based/sustainable raw materials.
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Currently, hydrogen is mainly produced from natural gas, releasing carbon dioxide into
the atmosphere (grey hydrogen). Carbon dioxide can also be recovered and stored in the
process (blue hydrogen). Through pyrolysis, hydrogen can be produced from biomass or
natural gas. The carbon generated in the process can be used and sequestered in its solid
form.

In the future, electrolysis, in which water is split into hydrogen and oxygen using
renewable electricity (green hydrogen) or clean electricity (low carbon hydrogen), will
be the most significant hydrogen production method. Green hydrogen carries different
shades according to what renewable energy sources are used, and how hydrogen
production is linked to the generation of renewable electricity and a new renewable
electricity generation capacity.

Some 140,000-150,000 tonnes of hydrogen are produced in Finland per year (4.7-

5.0 TWh). Roughly 99 per cent of this volume is produced from natural gas. A small volume
of hydrogen is also produced for the needs of industry using electricity. In Finland, 88 per
cent of hydrogen is used in the processing of oil and biofuels. Major users of hydrogen
include Neste's facilities in Porvoo and UPM’s biofuel production plant in Lappeenranta.

In Finland, hydrogen is also generated as a by-product at various production plants in the
forest and chemical industries.

Both the production and use of hydrogen are expected to increase significantly in the
future. Hydrogen has new uses in the chemical and metal industries and transport. The
Energy Authority has granted the first subsidies for investments in hydrogen stations. The
use of hydrogen in heavy transport will increase, requiring the hydrogen station network
to be developed.

Solutions similar to electric fuel production processes also help produce other end
products for the needs of the chemical, material and fertiliser industries, among others.
Therefore, the use of zero emission hydrogen offers significant opportunities for
decarbonising industrial and agricultural processes. Significant incentives are already
available to reduce transport emissions, which have an impact on targeted markets.

Currently (at the beginning of 2023), more than 20 hydrogen projects are in progress in
different planning phases in Finland. Most of these projects would produce electric fuels
for industries and transport. The projects are spread across Finland, being mainly situated
in conjunction with the largest industrial regions close to the southern and western coasts.

Gasgrid Finland is investigating the opportunities to develop Finland’s hydrogen network
and the hydrogen market in the Baltic Sea region. As a result, it has launched three large-
scale infrastructure development projects in cooperation with infrastructure operators



PUBLICATIONS OF THE FINNISH GOVERNMENT 2023:19

and international industrial organisations in neighbouring countries. In addition,
cooperation networks for hydrogen have been established in Finland, including the
national hydrogen network in the Bothnian Bay region.

Finland’s strengths include, above all, the sufficiency of low-cost renewable energy, the
stable electrical grid and solid expertise in the industrial and energy sectors, including the
design, manufacturing and deployment of solutions that improve large-scale industrial
processes, digitalisation and energy efficiency. In addition, Finland’s benefits include the
abundant bio-based CO2 sources in the forest industry and district heating production
(electric fuels from hydrogen and CO2), district heating networks in which the waste heat
generated in the electrolysis process and other electric fuel production phases can be
used, and the rich supply of clean water (seawater desalination consumes energy).

Finland has expertise in various hydrogen technology areas and in the management
of complete energy systems. For example, Finland has been an active player in fuel

cell technology for decades, frequency converters are used in the electrification of
electrolysers, and gas engines are converted to run on hydrogen and electric fuels.
International growth markets have already opened up for Finnish research, service and
technology expertise in the sector.

10
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3 Objectives

In summer 2022, the Finnish Government prepared the climate and energy strategy,
including a separate section on hydrogen. The resolution’s objectives and measures are
based on the outlines of the climate and energy strategy, the dialogue with industrial
operators, and the Ministry of Economic Affairs and Employment’s internal preparation.

According to the Government’s definition, the objective is to make Finland a competitive
and predictable investment environment for the hydrogen economy. Hydrogen offers an
opportunity to accelerate the green transition in Finland, and the export of hydrogen-
related technologies can generate significant global emissions reductions.

Based on our strengths, we have the capability to establish significant value chains in the
hydrogen economy.

We seek to achieve a leading position in the European hydrogen economy throughout the
value chain. If the market conditions develop favourably, Finland can produce at least ten
per cent of the EU’s zero emission hydrogen by 2030.

The objectives are to produce clean hydrogen and electric fuels for the needs of Finnish
industry, transport and the energy system, modernise the industrial sector, increase value
added exports, and secure investments in Finland.

In addition to increasing the value added, the goals most effectively support the
withdrawal from fossil fuels and the achievement of national climate policy goals.

A sufficient production capacity for clean electricity and investments in transmission
networks and international connections also enable Finland’s ability to develop in the long
term into an export country not only for added value products, like green steel, but also
for hydrogen and electric fuels.

Large-scale hydrogen production requires a high availability of competitive clean

electricity. The new wind power capacity under construction is many times higher than
Finland’s current need which, combined with the steady and predictable development

1
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of the operating environment, makes Finland an attractive location for investment
and option for the EU’s planned high-volume import of green hydrogen and products
processed from it from outside Europe.

The position of a leading country in the hydrogen economy calls for a national

growth strategy and inter alia, the secured availability of zero emission electricity,

the development of the infrastructure required, and above all, significant industrial
investments to enable growth. Building a significant production capacity and increasing
the value added translate not only to a massive increase in windpower capacity, but also
investments of tens of billions of euros in hydrogen production and its processing into
green methane, methanol and ammonia during the next 10 to 20 years. The objective

is to build a new industrial sector in Finland based on hydrogen and P2X products that
supports the renewal of the manufacturing industry and turns the industry’s technology
companies into leading global suppliers.

Achieving this objective also requires investments in electricity and hydrogen
transmission networks that must be developed sustainably considering land use and
regions, while aiming to use electricity, hydrogen and their by-products, including heat
and oxygen, as effectively as possible.

Public measures help promote the establishment of a production capacity for renewable
and low-carbon hydrogen and accelerate the use of hydrogen in industry and transport,
and in balancing energy networks, especially electrical grids. Launching investments also
calls for regulations that support them, as well as a positive operating environment and
financial incentives. Furthermore, the progress of the hydrogen economy requires the
growing need for skilled employees to be addressed.

Ensuring safety is an important and integral part of the development and use of new
hydrogen technologies. Technical safety regulation needs to be amended to better predict
and manage risks. Proactivity and updated regulations support the development and
successful deployment of technologies, produce cost savings and limit accident risks.

Developing safety regulations quickly is a requirement for the rapid development of
investment projects. For the fulfilment of investment projects in the hydrogen economy,
predictability in the operating environment, the smooth flow of permit processes and
the planning of land use may give Finland a competitive edge when companies are
considering potential locations for their production plants. The smooth flow of permit
processes must be developed without making any compromises on quality, while
addressing the development of environmental processes towards the one-stop-shop
legislation and permits implemented through a national model as required by the
Parliament.

12
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4 Measures taken by ministries to promote
hydrogen economy

In December 2020, Finland signed the Green Hydrogen Manifesto with 22 other EU
Member States and expressed its willingness to participate in the hydrogen IPCEI process.
The Important Project of Common European Interest (IPCEI) is a procedure in which a
derogation from standard state subsidy regulations is permitted based on the promotion
of common European interests. The Sustainable Growth Programme for Finland has
allocated significant funding to hydrogen projects and other projects for the recovery and
use of carbon dioxide, part of which is intended for projects carried out by companies
participating in the hydrogen IPCEI process. In addition, the Ministerial Working Group

on Preparedness allocated separate funding to hydrogen projects in spring 2022 to
strengthen self-sufficiency, withdraw from fossil energy and accelerate investments. In
addition, national funding can be granted for hydrogen projects from the energy aid.

During its budget session in spring 2022, the Finnish Government decided to accelerate
investments in the green transition (including hydrogen investments) by granting them a
temporary precedence in permit processes. The precedence procedure entered into force
at the beginning of 2023.

In addition, electric fuels were added to the transport fuel distribution obligation at the
beginning of 2023.

Gasgrid Finland, Finland’s national gas transmission company, established a subsidiary
specialising in hydrogen in 2022. The Finnish Government gave Gasgrid Finland the task of
promoting the development of a national hydrogen network, international infrastructure
cooperation and hydrogen markets in the Baltic Sea region as quickly as possible.

Gasgrid Finland, together with the main grid company Fingrid, has investigated the
opportunities offered by the electricity and hydrogen transmission infrastructure to the
hydrogen economy and energy system, as well as the requirements set by hydrogen
production and consumption for the transmission infrastructure.

13
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5 Measures

Operating environment and requlation

e Participating actively in developing regulation on the hydrogen market
in the EU, emphasising the role of a well-functioning market. If required,
developing national regulation in the sector regarding the market,
infrastructure and chemical safety.

Responsible ministries: Ministry of Economic Affairs and Employment,
Ministry of the Environment
Other actors: Finnish Safety and Chemicals Agency (Tukes)

e Ensuring rapid permit processes for hydrogen projects in accordance
with the precedence procedure by seeing to the authorities’ competence,
resources, interaction and cooperation. Continuing the development of
procedures.

Responsible ministries: Ministry of the Environment, Ministry of Economic
Affairs and Employment, Ministry of Finance, Ministry of Justice

Other actors: Regional State Administrative Agencies (AVI), Centres for
Economic Development, Transport and the Environment (ELY), Tukes

® Promoting the development of the EU’s CCS/CCU regulatory framework.
Responsible ministries: Ministry of Economic Affairs and Employment,
Ministry of the Environment

e Developing national hydrogen networks and related infrastructure under
coordination, while adopting a proactive approach to the gas market
legislation under preparation in the EU.

Responsible ministries: Ministry of Finance, Ministry of Economic Affairs
and Employment
Other actors: Gasgrid Finland

e (Creating preconditions for investments in renewable electricity production,
and electricity and hydrogen transmission networks. Developing
transmission networks sustainably considering land use and regions, while
addressing landowners’rights, by improving the redemption procedure and
minimising the impact on the environment and nature.

14
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Responsible ministries: Ministry of Economic Affairs and Employment, Ministry
of the Environment

Promoting the maximally effective use of electricity, hydrogen and its
processed products, as well as their by-products, including heat and oxygen.
Addressing the joint impact of projects and opportunities for an effective
implementation to minimise environmental and nature impact, starting as
early as the planning phase.

Responsible ministries: Ministry of Economic Affairs and Employment,
Ministry of the Environment

Identifying the applicability of various risk and cost distribution instruments,
including the Carbon Contracts for Difference (CCfD), in promoting low-carbon
industry. Identifying the opportunities to use the CCfD at a national level.
Responsible ministry: Ministry of Economic Affairs and Employment

Setting a target of at least three per cent for the proportion of electric fuels
out of all transport fuels by 2030, and investigating the opportunity to
increase the target once the amendment to the renewable energy directive
has been completed.

Responsible ministries: Ministry of Economic Affairs and Employment,
Ministry of Transport and Communications

Highlighting the importance of all zero-emission production forms of
hydrogen with a technology-neutral approach in the EU and globally.
Responsible ministry: Ministry of Economic Affairs and Employment

Competence and cooperation

Promoting the development of competence in the hydrogen industry to meet
the needs of companies.

Responsible ministries: Ministry of Education and Culture, Ministry of
Economic Affairs and Employment

Other actors: Service Centre for Continuous Learning and Employment
(JOTPA), hydrogen cluster

Engaging in closer cooperation with the national hydrogen cluster and other
organisations that promote the development of the hydrogen industry.
Responsible ministry: Ministry of Economic Affairs and Employment

Other actors: Business Finland, hydrogen cluster

15
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® Promoting the entry of hydrogen investment in Finland, EU-level
cooperation of companies operating in Finland, international networks,
and the joint development of projects.
Responsible ministry: Ministry of Economic Affairs and Employment
Other actors: Business Finland, hydrogen cluster, national hydrogen network

e Ensuring the safe implementation of hydrogen projects by developing
technical safety regulations and through cooperation with the authorities
and the development of competence.

Responsible ministry: Ministry of Economic Affairs and Employment
Other actors: Tukes

e Participating in international hydrogen cooperation between developed
economies within the scope of the IEA, the Clean Energy Ministerial, and
Mission Innovation. Aiming to position Finland as one of the leading
hydrogen economies in Europe.

Responsible ministries: Ministry of Economic Affairs and Employment,
Ministry of Finance
Other actors: Business Finland

Innovation and investments

® Investing in RDI activities in different areas of the hydrogen technology,
including through Business Finland’s RDI funding and programmes.
Responsible ministry: Ministry of Economic Affairs and Employment
Other actors: Business Finland

e Effectively using the funding opportunities offered by the EU and
international cooperation by participating in the EU’s RDI and investment
programmes.

Responsible ministry: Ministry of Economic Affairs and Employment
Other actors: Business Finland

®  Promoting the investments required for hydrogen production, transmission
and distribution through EU funding and the opportunities offered by the EU.
Responsible ministry: Ministry of Economic Affairs and Employment
Other actors: Business Finland, Gasgrid Finland

16
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Accelerating the development and deployment of technologies and solutions
for the recovery, storage and use of carbon dioxide (CCS/CCU) by funding
piloting and demonstration projects.

Responsible ministries: Ministry of Economic Affairs and Employment,

Ministry of the Environment

Other actors: Business Finland

Supporting new solutions and demonstration projects that promote system
integration.

Responsible ministry: Ministry of Economic Affairs and Employment

Other actors: Business Finland

Piloting the use of hydrogen in transport, especially in heavy road transport,
and water transport and non-road machines.

Responsible ministries: Ministry of Transport and Communications,

Ministry of Economic Affairs and Employment, Ministry of the Environment
Other actors: Finnish Transport Infrastructure Agency / Finnish Transport and
Communications Agency (Traficom)

17
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Appendices

Appendix 1: Hydrogen economy — Opportunities and limitations
https://julkaisut.valtioneuvosto.fi/handle/10024/163901

Appendix 2: The Role of the State in Hydrogen Economy: final report
https://julkaisut.valtioneuvosto.fi/handle/10024/164255

Appendix 3: Government report on the national climate and energy strategy,

carbon-neutral Finland 2035 - national climate and energy strategy
https://valtioneuvosto.fi/paatokset/paatos?decisionld=0900908f807c35c1
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