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Abstract

This expert service project, carried out in five phases, has examined the
capabilities, willingness, and competitive advantages of regional actors to position
themselves as significant players in the national and international hydrogen
economy. Success in this endeavor will mean increased exports, jobs, and new
business for the region, as well as opportunities for local companies to specialize
and expand internationally.

The Oulu region has the potential to position itself as a leading player in the clean
hydrogen economy value chain in Finland and Europe. To seize this opportunity,
BusinessOulu, the University of Oulu, and OSAO are developing a regional
ecosystem aimed at creating new growth, knowledge, and expertise through
collaboration.

The business ecosystem of the Oulu Region Hydrogen Ecosystem brings together
regional SMEs, research organizations, and public actors to explore shared
opportunities. The goal is to create the conditions for new business development —
that is, to generate trade and cash flow for local actors through hydrogen projects.

The business ecosystem of the Oulu Region Hydrogen Ecosystem
brings together regional SMEs, research organizations, and public
actors to explore shared opportunities. 

This report compiles the results of the expert service and proposes further actions
to successfully build the regional hydrogen ecosystem.

The expert service has been implemented with co-funding from BusinessOulu, the
University of Oulu, OSAO, the Council of Oulu Region, and the European Union.



Background
Global hydrogen business is growing rapidly and creating opportunities for Finnish
companies operating across the hydrogen value chain. Several foreign and
domestic players are actively establishing new business activities in Finland. The
Oulu region has the potential to assume a leading role in Finland’s and Europe’s
clean hydrogen value chain.

To support this vision, BusinessOulu, the University of Oulu and OSAO are
developing an ecosystem that connects regional companies, research
organizations and public stakeholders around common opportunities. The
ecosystem also seeks to create collaboration models between international
operators and innovative Finnish companies.

The objectives of the expert service:

To determine how technology and business clusters created in the regions can help
address the above-mentioned challenge
To create an overall picture of the needs, challenges, and opportunities of the
hydrogen economy in Northern Ostrobothnia
To support the emergence of a regional hydrogen ecosystem and its integration into
national and international hydrogen networks
To gain insight into how and to what extent the large-scale investments of the
hydrogen industry can create conditions for innovative companies’ products and
services to scale to export markets, as well as the added value that collaboration can
bring to key actors
To develop an operating model that promotes the initiation, development, and
coordination of the Northern Ostrobothnia hydrogen ecosystem, making use of existing
studies and best practices where applicable



Technological and
economic
perspectives
The goal of the first work phase was to assess the profitability and opportunities of
the hydrogen economy. This phase included company and investor interviews, a
technology mapping, and a four-field analysis of business opportunities for SMEs.

Issues examined in this phase:

What technologies can companies utilize or develop in various areas of the
hydrogen economy, including cross-cutting technologies and services?
What investments do companies need in order to enter the hydrogen economy?
What kind of value could the company create, and for whom?
What competencies do regional SMEs need in order to transition into the
hydrogen economy?

Technology mapping

The technology mapping produced insights from companies regarding which
technologies they could utilize or develop in different areas of the hydrogen
economy. The most significant of these were testing services, materials
technology, hydrogen dispensing equipment, specialized welding, and electric
furnaces (Figure 1).



Four-field analysis

In the four-field analysis, the focus was on the business areas of SMEs, assessing
both their business potential and the level of difficulty for realization within the
hydrogen ecosystem. Business areas with high potential and low barriers include
specialized welding and inspection services, electrically heated furnaces and
thermal technologies, materials technology development, and RDI collaboration.
Areas with high potential but also high barriers include pressure vessels and tanks,
hydrogen production and distribution, and synthetic fuels. Identified low-potential
and low-barrier areas were general consulting services without specialization and
hydrogen logistics provided by SMEs. Low-potential and high-barrier areas
included hydrogen vehicle refuelling infrastructure provided by an SME, as well as
in-house manufacturing without partners and certifications (Figure 2).

Figure 1: Insights from technology mapping

Figure 2: Four-field analysis for the SME’s potential business areas



Investment need analysis

Companies were also asked for their views on what investments they require in
order to participate in the hydrogen economy. The most important investment
targets identified were logistics, infrastructure, the electricity grid, wind power,
zoning, and expertise (Figure 3).

Figure 3: Insights from investment needs analysis

Competence mapping

Thirdly, companies were asked what kinds of competencies they need in order to
transition into the hydrogen economy. The most important competence areas
identified were the lack of certifications, quality management systems, welding
expertise, regulations, and financing (Figure 4).

Figure 4: Insights from competence mapping



Based on the interviews, a set of development principles for advancing the
hydrogen economy in the Oulu region was formulated. They are presented below.

Development principles for hydrogen economy:

1.Build a technology-oriented piloting and development platform
2.Turn technology into commercial hydrogen solutions
3.Provide investors with ready conditions: electricity, CO₂, and

expertise
4.Enable low-threshold participation for SMEs
5.Operate as part of the national whole – not as an isolated island
6.Develop solutions and expertise that can be scaled for export
7.Network stakeholders and productize the ecosystem’s offering
8.Emphasize concreteness and operational readiness – not only plans



The goal of the second work phase was to develop an ecosystem and a
collaboration model to attract investments and to support the development of
technology clusters in Northern Ostrobothnia. This phase made use of the
interviews and survey results conducted at the beginning. In addition, a stakeholder
workshop and an analysis of investment needs were carried out, and a regional
operating model was drafted.

To conceptualize the overall structure of the hydrogen ecosystems in the Oulu
region, a visualization was created to illustrate the role of the ecosystem targeted
by the expert service. This was subsequently referred to as a “business
ecosystem,” facilitated by the regional development company. The function of the
business ecosystem is to attract integrators and investors to the region, to
strengthen the competitive advantages of the Oulu region’s hydrogen ecosystem—
such as expertise in cold conditions (which remained without more detailed
definition)—and to ensure the achievement of regional goals: new business,
exports, employment, and specialization. (Figure 5)

Building the
operating model,
workshop and
playbook



Hydrogen ecosystem and roles

The roles and functions of the actors in the regional hydrogen ecosystem are
described through the process of producing and utilizing hydrogen and carbon
dioxide (Figure 6). The process description identifies the necessary actors, some of
whom are already in place.

In addition, open roles and currently missing actors have been listed separately.
These include, for example:

Certification and standardization services: needed to enable SME products to
enter export markets
Producers and users of CO₂ feedstocks: needed to support the scaling of
synthetic fuels and CCU processes
International investors and marketing channels: needed to attract global
partnerships to the region, not only domestic ones
Integrators (EPCM operators): needed to ensure the implementation of large-
scale projects and the integration of SMEs into the value chain

Figure 5: Hydrogen Economy Vision for the Oulu Region: A Business Ecosystem Facilitated
by the Development Company (Playbook 2025)



The operating model was built primarily on the results of the stakeholder workshop,
and an Oulu Region Hydrogen Ecosystem Playbook was created. The playbook
serves as a guide for municipalities and regional development companies for
building a regional ecosystem.

Results of the stakeholder workshop

In the stakeholder workshop, participants were briefed on the project goals, the
results of the company surveys and interviews, as well as the anchor companies’
projects and views regarding the development of the Oulu region. After this, five
proposed operating models for the hydrogen ecosystem were presented, and
participants were asked to vote for their two preferred options.

The operating models, in order of preference, were:

The most appealing model was a network platform where different actors can
present themselves and connect with one another.
A centralized service concept and a regional roadmap were the second most
appealing models.
An idea accelerator and low-threshold events generated slightly less interest.
A hydrogen pathway from sparring to commercialization received a few votes
but placed fourth.
Unlike the others, “hydrogen coffees” did not receive any first-place votes, but
it received by far the most second-place votes.

All proposed models can have a role in companies and the ecosystem, depending
on the situation and the practical implementation.

Figure 6: Hydrogen ecosystem and roles (Playbook 2025)



Participants were also asked to share their thoughts on questions related to the
development of the hydrogen ecosystem. The following responses were received:

Where in the hydrogen value chain do you see the strongest business potential?
Renewable electricity production, project development
Hydrogen and derivative production
Research
Production factors, raw materials, production, industrial activity
RDI (research, development, and innovation)

How could concrete piloting platforms support your company’s development
needs?

Research
Piloting platforms help identify new development needs and solutions;
“integration environments”
Easy access to RDI infrastructure
Piloting hydrogen as a transport fuel, offtake for other pilots, waste trucks /
local transport, low-threshold hydrogen use

How could RDI actors support your company’s competence needs?
Research
RDI projects
By acting actively at national/international levels and attracting expertise to the
Oulu region to support local projects
Connections to international R&D actors

What type of collaboration (e.g., light consortia, test platforms, public projects)
would be realistic and attractive for you?

Access to hydrogen RDI infrastructure, piloting, rapid experiments, demos, pilot
plant
Working groups
Joint projects, risk-sharing

What forms of collaboration and operating models would you like to experiment
with?

International partners, sister-region cooperation
An association
Highly ready-made “modules” that SMEs can join, for example to learn how to
participate in the hydrogen economy



What else could a local meeting be?
Think Big 27.8
Company visits (case Voikoski + KIP, Kokkola)
Low-threshold meetings focused on specific parts of the hydrogen value chain:
coffee/beer sessions, Teams
Local meeting and stakeholder cooperation where regional actors in a specific
technology area gather to discuss what the hydrogen economy means for them
Benchmarking and knowledge sharing with other regions, e.g., Turku, Tampere
Mini-seminars (live or online)
Face-to-face meetings: presentation of a case to spark discussion, presentation
of another ecosystem, presentation of different technologies
Connections to international networks, alliances, and consortia
“Hydrogen bun” (informal meetup)
A network of local key actors operating on a one-stop-shop principle for a wide
range of stakeholders, directing needs to the right place and actively facilitating
project development, networking, and information sharing
Joint study trips outside the region

Oulu Region Hydrogen Ecosystem Playbook

The Oulu Region Hydrogen Ecosystem Playbook (2025) describes the ecosystem’s
operating model. It includes a draft of the region’s hydrogen economy vision, a
description of the ecosystem and its roles, a description of the operating model and
services, a model for building and expanding the hydrogen ecosystem, and a
proposal for governance and steering.

The playbook was presented to stakeholders at the final webinar on 16 October
2025. The questions it raised and the points needing refinement were:

The hydrogen economy is difficult to conceptualize and lies in the future, similar
to wind and solar energy. Many aspects progress at different speeds, and the
future requires abstract thinking.
The ecosystem provides a “game board,” identifying the missing “pieces” and
learning to play the game together.
From the municipalities’ perspective, progress feels frustratingly slow, but they
still need to understand their role.
The long timeframe for a hydrogen project (12 years) is lengthy and uncertain,
but hope and expectations are maintained.



The goal of the third work phase was to create the development stages of the
ecosystem and an investment model. This phase defined the ecosystem’s
development stages, a roadmap for follow-up actions, and the necessary
international connections, particularly regarding investors and certifications.

Hydrogen ecosystem working groups

The business-oriented hydrogen ecosystem is built through the collaboration of
five working groups (Figure 7). In the Oulu region ecosystem, responsible
organizations and tasks for each working group have been designated. These tasks
relate to project development and securing infrastructure, building a competence
and continuous learning model for specialized fields, managing required safety and
environmental processes, international marketing and networking, and maintaining
and expanding the ecosystem—including toward SMEs.

Planned next steps

Figure 7: Building hydrogen ecosystem in five working groups (Playbook 2025)



Hydrogen ecosystem development paths

The hydrogen ecosystem was seen as developing along two parallel paths: first, by
rapidly creating new business opportunities for SMEs in the areas related to
hydrogen projects, and second, over a longer term through large-scale hydrogen
projects in which regional companies and organizations are closely involved.

Fast track
The hydrogen ecosystem rapidly generates new business opportunities
for SMEs in the areas of hydrogen projects and hydrogen-related
business. In the short term, the services needed include specialized
welding, automation, safety, materials technology, and services related
to piloting.

The long-term path
The hydrogen ecosystem develops long-term major projects in which
companies and organizations in the Oulu Region are closely involved.
These large-scale projects require a national strategy and significant
investments, and they focus on hydrogen production, storage,
distribution, and synthetic fuels.

The key work phases of the long-term roadmap for large-scale hydrogen projects
are the following:

Identification of integrator partners (= EPCM) (duration 0–6 months)
Map EPCM operators with references in hydrogen and CCU projects in Europe
Prepare a shortlist of 5–7 most suitable candidates (e.g., Worley & Liquid Wind,
Technip Energies & H₂/CCU projects in France, AFRY & Ramboll & Nordic energy
and chemical projects)
Conduct initial negotiations led by BusinessOulu



Preliminary Studies and Collaboration Model (duration 6–12 months)
Agree with the integrator on mapping the roles of SMEs and define which work
packages can realistically be carried out by regional actors
Build a subcontractor registry of SMEs in Oulu and Northern Ostrobothnia
Establish procedures for information exchange and requests for quotations

Piloting and Preliminary Projects (duration 2–3 years)
The EPCM operator brings SMEs into pilot projects and preliminary design (e.g.,
welding, material testing, maintenance).
A regional Supplier Development Programme is created, through which SMEs
receive training on certification, safety, and the requirements of EPCM
processes.

Implementation of the Large-Scale Project (duration 3–5 years)
The integrator is responsible for FEED design, procurement, and construction
SMEs participate as subcontractors in clearly defined roles (e.g., piping,
electrical and automation installations, logistics)
BusinessOulu supports networking, the formation of collaborations, and
monitors SME participation

Creating international connections

Creating international connections is vital for developing the regional hydrogen
ecosystem, particularly in two areas: financing and investors, and certifications.

In the Oulu Region hydrogen ecosystem, BusinessOulu is responsible for contacting
investors and carrying out marketing activities. Potential investors can be grouped
into four investor profiles (Figure 8).



Certifications

Hydrogen projects and participation in hydrogen-related business require specific
standards and certifications, for which the hydrogen ecosystem provides expertise
and operating models. The hydrogen ecosystem should aim to influence
standardization rules early and proactively. Actors involved in hydrogen projects
and hydrogen business must certify their operating models and solutions in the
following areas:

Products and components (e.g., pressure vessels and pipelines)
Ex equipment as well as electrical and electronic systems
Systems and stations, fuel quality
Sustainability and origin

Figure 8: Investor profiles

International certification organizations
TÜV SÜD – H₂ component and system certification, including ISO 22734 (electrolyzers), ISO 19880
(refuelling stations); notified body for several EU directives (PED, ATEX, etc.)
TÜV SÜD + DNV – H₂ system and PtX certification/validation (ISO 17020/17065), new specifications for
verifying claims related to low-carbon hydrogen and ammonia
DNV, EuropaWire, Kiwa – Testing and CE certification of H₂ components and systems (including GAR/PED,
strong background in gas infrastructure)
Kiwa.com + DEKRA – ATEX certification and H₂ lifecycle services (testing, inspection, certification, training)
SGS – H₂ services and purity analysis according to ISO 14687; SGS Fimko is an EU-notified body (ATEX etc.)
Bureau Veritas – Certification body for the CertifHy™ system, also has its own renewable hydrogen
certification scheme
Lloyd’s Register (LR) – Especially guidelines and type approvals for LH₂ systems and hydrogen fuel cell
solutions for marine applications



The goal of the fourth work phase was to present the business potential of the
regional hydrogen economy. In this phase, investment targets were made concrete
and transformed into a visual and clear presentation for investors—an Opportunity
Card (Figure 9).

Potential offering

Figure 9: Opportunity Card



The Opportunity Card highlights the competitive advantages and investment
potential of an industrial area, attracting investors and financiers by providing a
clear strategy. It helps regional decision-makers and companies prioritize
investments and enables broad collaboration between businesses, research
institutions, and the public sector. The Opportunity Card serves as an investment
brochure and a decision-making tool that allows the industrial area to communicate
its opportunities effectively and attract new investments for developing the
hydrogen economy.

Attracting investors

Attracting investors to regional hydrogen projects is viewed as a roughly two-year
process consisting of several phases. These phases are described in the investor
relations process (Figure 10):

Pre-marketing: publishing presentation materials in international channels
Outreach: target-list meetings at trade fairs and EU alliances
Site visits: inviting investors to explore the locations
Piloting and co-investments: carrying out the first co-funded pilot projects
Expansion / export and consortium: forming an international investment
consortium for a large-scale project, involving global funds and local anchor
actors

Figure 10: Investor relations process



A wide range of stakeholders from the Oulu region were invited to the final webinar.
The webinar presented the project results, gathered feedback, and facilitated both
group and smaller-group discussions.

The webinar participants provided important insights regarding the actions needed
to truly get the hydrogen economy up and running:

Development of the macro market. Concrete producers and consumers are
missing. Investments require business plans and tangible progress. A macro
market will emerge through international financing and credibility. The other key
factor is heavy industry investments — building or piloting a hydrogen pipeline
network. The expertise and technology already exist; no additional training is
immediately needed (though it may be required in the long run). At present,
progress is held back by the lack of macro markets, which are needed to turn
this into real economic value.
Importance of flagship projects. These are crucial from many perspectives.
One example is the hydrogen sites and hydrogen mobility developments in the
Jyväskylä region. Janne H has discussed these with the City of Jyväskylä. Five
hydrogen-powered buses were introduced into the cityscape this summer. The
Toyota rally team and the City of Jyväskylä have established a foundation
(CFMF) that aims to promote sustainable development in the region (first in
Jyväskylä, later more broadly). The city has several well-marketed visitor
attractions that create positive visibility (hydrogen pizza, hydrogen sauna). It is
hoped that Gasgrid’s hydrogen pipeline will enable a local pilot of a hydrogen
network.
Importance of a pioneer market. Public sector actors or other major
“locomotives” are needed to launch flagship projects. In Oulu, the construction
of the upcoming Oulu Energy Arena — could it use green steel? Or similar
activities to those in Jyväskylä? Other examples include the cooperation
between Stegarn (Boden) and Porsche, Hy2gen / Hurtigruten hydrogen vessels,
and the significant role of the Power-to-X initiative launched in Harjavalta.

The final webinar



Social dimension. New projects generate a great deal of activity more broadly
as well: for example, bus drivers operating hydrogen buses feel proud and
excited about the new vehicles and trainings. This helps build social
acceptance. In addition, the green transition must be a just transition, and
interaction on multiple levels is important.
Ensuring competencies. There are competency needs that are difficult to
clarify through companies. One clear reason is that companies themselves do
not yet know what kinds of competencies the hydrogen economy will require.
There are also challenges in getting companies to respond to related questions.
Early identification of competence needs is essential for creating a vibrant
ecosystem and achieving the desired cash flow.
New ways of working. The adoption of new operating models and approaches
—for example in automation. There should be a shift toward an automation
system that supports the entire supply chain, where different systems
communicate with each other and processes are optimized using AI. This could
be an area where the Oulu region becomes a frontrunner. The challenge is that
not all plants can be greenfield sites where systems can be designed from the
ground up. How do we modernize brownfield plants, where the requirements of
different types of systems must be taken into account? According to Janne
Hietaniemi, the Nordic Baltic Hydrogen Valley project has been exploring
system-wide optimization through AI, which is one component of the entire
automation approach.



Oulu region aims to position itself as a leading actor in the clean hydrogen value
chain in Finland and Europe. This work describes the needs, interests, and
expertise of regional companies, research organizations, and public actors
regarding the hydrogen economy, and based on this, an operational model for a so-
called business ecosystem has been developed.

The Oulu Region Hydrogen Ecosystem already includes key regional stakeholders,
but the areas where actors and expertise are still missing have also been identified.
A central task of the ecosystem coordinator is to identify and integrate new actors
into the collaboration.

The long time horizon and the overall uncertainty of the hydrogen economy make
the advancement of hydrogen projects and hydrogen-related business challenging.
Therefore, the Oulu Region hydrogen ecosystem operates along two development
paths: rapidly generating new business opportunities for SMEs in hydrogen
projects and hydrogen-related activities, and building long-term large-scale
projects and technology clusters where Oulu region companies and organizations
are closely involved.

The hydrogen economy is viewed primarily from an international perspective, which
means creating global relationships with foreign stakeholders and enabling export
opportunities for regional companies, especially in areas requiring specialized
expertise.

This work defines an operating model for building the hydrogen ecosystem through
collaboration among various working groups. The working groups have
responsibilities related to project development, infrastructure, competence
assurance, and international marketing. In addition, the working groups—and the
hydrogen ecosystem as a whole—require a governance model or steering group
that coordinates the development of the region’s hydrogen projects and ecosystem
(e.g., a Hydrogen Council).

Conclusions



Recommendations for the action:

1.Determined progress along both the rapid and long-term paths

2.Building a leadership and governance model for the ecosystem

3.Continuing and expanding the development of international relations

4.Involving additional municipalities from the region in the Oulu Region

hydrogen ecosystem; producing an Opportunity Card for municipalities

5.Creating event series and facilitating collaboration models between

stakeholders, e.g., co-creation projects and strategic experiments

Macon Oy 28th Nov 2025 


