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N:}'tional target:
The current Government=
l_ programme aims. for. Finland'to

b the EU’s clean hydrogen i
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The City of Jyvaskyla is
committed to achieving
carbon neutrality by
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§ — This means that the City will reduce its
T s awssay climate emissions by 80 percent from

the 2007 emission level by 2030
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Why hydrogen

A sustainable hydrogen
economy can be an essential
part of Finnish society:

m A key enabler of the green
transition

m Enables zero-emission
heavy transport

m Complements renewable
energy production

m Balancer of the electricity
system and price peaks

m Reliable in Nordic
conditions




Vision: Jyvaskyla is Finland’s living lab for
hydrogen mobility and innovation in northern
climates

The City of Jyvaskyla
m The region is actively building a comprehensive facilitates the adoption of

hydrogen ecosystem hydrogen by local
industry and businesses.

m Integrated value-chain approach: production +
storage + distribution + end use.

m Strong public-private collaboration (city +
foundations + companies).

m Focus on transport corridors and heavy-duty mobility
with a vision of Jyvaskyla bridging the hydrogen
corridor from southern parts of Finland to the north.
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Regional strengths supporting the vision

Central location in Finland, making Jyvaskyla a natural logistics hub for
both long-distance transport and local mobility.

Existing hydrogen infrastructure, including Finland's first hydrogen
refuelling station.

Strong research and education excellence with high-level expertise at
the University of Jyvaskyla and JAMK University of Applied Sciences.

Robust renewable energy, bioeconomy and circular economy
sectors supporting green hydrogen production.

Agile governance and a strong innovation ecosystem enabling rapid
piloting and real-world proof-of-concepts.
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Hydrogen Vision objectives

0 02 03 04

Zero-emission Local green hydrogen Innovation and jobs: International
mobility: ecosystem: leadership:

Hydrogen drives

Hydrogen enables Integrated production, innovation, investment

reliable ze.ro-Nem|ds.S|on reguelllng Endgse and employment in C|t|y fqr hy.olrogenh
transport in Nordic reduce risk and ensure T ) solutions in northern
conditions. early impact. climates.

Jyvaskyla acts as a pilot
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Partnership at the core: Central
Finland Mobility Foundation (Cefmof)

m The implementation of Jyvaskyld’'s hydrogen vision is anchored in a
unique public-private partnership modef.

m In 2024, the Central Finland Mobility Foundation (Cefmof) was
established by three founding partners: the City ofﬂoy\(ask la, Toyota
Gazoo Racing World Rally Team and the Toyota Mobility Foundation.

m Cefmofis a key Earjcner for the City of Jyvaskyla because it works with
th(te_ City of Jyvaskyla to turn the hydrogen vision into concreate
action.

m Hydrogen pilots coordjnated though Cefmof are made visible and
inspiring, helping residents understand the green transition and
experience hydrogen as a concrete solutionand beneficial part of
everyday life.

m A defining feature of Cefmof is its strong international dimension, _
particularly cooperation between Finland and Japan. .




Finland's first hydrogen refuelling station
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ke  Five hydrogen buses in public transport
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’ Local green hydrogen production

Puhdasta
vetyvoimaa. '
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creating a CN future




?"!f, r&,‘r : ’ . o oo oo
ot B 5 Hydrogen programme in Jyvaskyla

Fin[a,rild ’s gové,rnmen_t-_ . 2 O 2 5 - 20 2 7

~ programme goal:
®  To producing and using N\
~ 10% of the EU’s clean

| hydrogen by 2030 . .
L R | Decentralised hydrogen production
S WA - storage and utilisation
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Promoting the use of hydrogen in

transport - urban transport, heavy-
duty transport, aviation
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INNOVATION = Jyvaskyla Hydrogen Alliance (H2IA)
H2 Alliace 3,accel)e,ratir?:g thegcommercialisation
of hydrogen innovations and securing
EU funding
J




H2 Innovation Alliance IR PAC =
in Central Finland
- 1. H2 Innovation Alliance is a collaboration

& post Sy PGS , partnership between different organizations

‘ “ L | ‘ contributing to innovation ecosystem around
sustainability and carbon neutrality with hydrogen
in Central Finland.

2. Key Performance Indicators aim at accelerating
TRL 6-9 innovation with go-to-market efforts by:

» Enabling collaboration between academia, R&D
organisations and industries.

Inviting companies to explore the opportunities within
their field of businesses.

Supporting partnerships and joint investments.

Expoloring the opportunities for piloting proof of
concepts (POCs).

Introducing different funding streams for piloting and
deploying hydrogen into different fields of use.

% . . . . .

'/4; C jamk 12 m 3. Collaboration with national and international

B stakeholders fostering the advancements in hydrogen
ecosystems around Europe and beyond.
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DEPLOYMENT

DEVELOPMENT

RESEARCH

TECHNOLOGY READINESS LEVEL (TRL)

SYSTEM COMPLETE AND QUALIFIED

SYSTEM PROTOTYPE DEMONSTRATION IN
OPERATIONAL ENVIRONMENT

TECHNDLDGY DEMONSTRATED IN RELEVANT

ENVIRONMENT

TECHNOLOGY VALIDATED IN RELEVANT
ENVIRONMENT

TECHNOLOGY VALIDATED IN LAB

EXPERIMENTAL PROOF OF CONCEPT

TECHNOLOGY CONCEPT FORMULATED

BASIC PRINCIPLES OBSERVED

Note: The Technology Readiness Levels (TRLs) are used in EU

R&Dfundingto assessthe maturityof a technology

BASIC DEFINITION

TRL 9: The system has been deployed and is fully
o ional, showing ful performancein real-
world conditions,

TRL 8: The technology is proven to work in its final
form under expected operational conditions, with
developmentcompleted.

TRL 7: A prototype system is demonstrated in an
showing the full

nal envir

lurncﬂcnall'qa .

TRL 6: A prototype or system is demonstrated in an
operationally relevant environment (e.g. industrial or
field conditions).

TRL 5: The technology is tested in a relevant or
simulated operational environment, focusing on
subsystem integration.

TRL 4: The technology is validated in a laboratory, and
small-scale testing of individual components is carried
out

TRL 3: Initial experimentalactivities are conducted to
validate the basic concept in a laboratory
environment

TRL 2: The technology concept or application is
formulated, but it is still mastly theoretical.

TRL 1 Scientific ressarch begins, and the
fundamental principles of the technology are
observed. This is the stage of theoretical exploration.

>\ KESKI-SUOMEN LIITTO
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H2 Innovation ecosystem

Fully operational hydrogen ecosystem with proven
large-scale hydrogenuse cases.

Deploy fully integrated hydrogen systems under
expected operating conditions.

Operational testing of hydrogen technologies in
real-world conditions(e.g., smallscalefleets).

Demonstrate integrated hydrogen systems (g.g.,
hydrogen-powered transportor industrialuse),

Validate hydrogen systems in a simulated
operational environment (e.g., pilot refueling
stations)

Test individual hydrogen components or
subsystemsin laboratoryconditions

Validate hydrogen solutions in  controlled

expariments to prove feasibility

Develop theoretical concepts for hydrogen-based
technologieslike fuel cells or storagetanks

Research fundamental principles for hydrogen
production, storage, and utilization

JYVASKYLA .

Roles of Alliance members
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The Startup Factory
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Proof of Concept:
Vedyn hyédyntaminen
vedenpuhdistuslaitoksella

Aikataulu:
Viikot 4-10

POC-omistaja:
J5-Puhdistamo

POC-master:

Timo Harju,

City of Jyvaskyla Business Services
timo.harju@jyvaskyla.fi

npu i Mer s i
5 elamas i i ia ja ympéristést hualeht
alusts vedyn hybdyntamiselie (esimerkiksi huoitovarmuuden va
ymparls kutusten edistiminen].

Kenseptisa selvitesdin, miten vetyd veidaan hyodyntéd vedenpuhdistamon taiminnasss. Keskeinen ajur an

pul n kehiaminan hyddy vetys nykyisen bioksasutuatannon
tehostamiseen. Samalla avautuu useits kisrtotalouden kehityspoliuja biohiilen tustannosts aina vetyelektrolyysin
sivutuotehapen hybdyntSmiseen.

otetaan seuraavia naka!

Teknologia Fasiliteetit

Fyysiset tilat, alueen
kehittdminen
vedenpuhdistuslaitcksella
ja senymparistéssa

Turvallisuus ja

Materiaali- ja massavirrat ja toimintavarmuus

biokaasutuotanto:
esim. C02:n taltsenotto

Investoinnit

Taloudellisuus Innovaation arvo

Riskien arviointi ja
Saastojen tai tehostamisen jakaminen seka rahoituksen
nakokulmat saatavuus

Vedyn kéyton lisgarvo
prosessissa, vaikutukset
hiilineutraalisuuteen

Konseptin tydstamiseen kutsutaan olennaiset infrastruktuuritoimija, teknologia- ja palvelutoimittajat seka

mandolliset rahoitustoimijat. Kansepeointity5ss tehd&an eanvirtavat teknologia- 1a toimijarajaukset seks

m. vedyn § iselle puhdistamon i Konsepti synnyttaa
ja milden suhteesta potentiaalisin tulovirtoihin i

Projekti on saanut hankerahoituksen Keski-Suomen
liitoha ELin slue-ja rakennepalitikkaz Suomezsa
toteuttavan Ludistuva ja osazva Suomi ~ofjelman
sisaltsvasta kestivan kaupunkikehindmisen
kokanaisuddasts, jossa totautetaan kaupl.rvlueﬂ jatys-
n valisté skosys P

is
vuosille 2021-2027,

srviskvih @M Cefmof
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Vetyinnovaatioita Jyvaskylasta,
Keski-Suomesta 2025-2027

Tavoitteena useita konsepteja (POC

Vaihtoehtoisia tuloksia 4-8 vkon tyoskentelyn aikana:

. Teknologian valmiustilan yleiskatsaus
Mitka ovat haasteet, jotka tulee ratkaista ennen kokeilun onnistumista?
Kuinka toteuttamiskelpoinen innovaatio tai idea on? Mita vetytalouden
pullonkaulaa ratkaistaan? Millaisia hyotyja teknologian hyddyntamisesta
syntyy?

. Pilotointimahdollisuudet
Saatavilla olevat testausymparistot ja uusien mahdollistaminen
Pilotointimahdollisuudet POC:lle eri kumppaneiden kanssa

. Riskien arviointi
Toiminnalliset tai turvallisuusarvioinnit
Kustannusrakenne ja investointitarpeet
Paaoma- ja kayttokustannukset:
CAPEX/OPEX

. Rahoitusvaihtoehtojen poluttaminen
Julkiset ja yksityiset rahoituksen jarjestelyt
Innovaatiorahoitus

=) b shcinkeinormisiaterss rionin
(73) kesi-suomen o Tyt jacliskeinoministeci - Eutoapan union|
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SPRINTTIKYSYMYS:

"Miten nostamme
jatevedenpuhdistamon

sahkoomavaraisuuden
mahdollisimman korkeaksi?”

JYVASKYLA . innokaupungit
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POC-HAHMOTELMIEN
ITEROINTI

JYVASKYLA
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"ALA- JA SIVUKONSEPTIT"
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e Elektrolyysin sivutuotehapen hyodyntaminen ilmastusprosessin
energiatehokkuuden parantamisessa

e Happirikastettu ilma, nanokuplitus

e Lietteen hiiltaminen tulevaisuuden mahdollisuutena
B|oh iili (mikromuovien ja PFAS-yhdisteiden poistaminen)
e Paikallinen biohiilituotanto ja jatkojalostus aktiivihiileksi

e Paikallinen uudistuvan energian tuotanto aurinkovoimalla

Au r'i N kOVO | ma ¢ Energiayhteison tai PPA-/leasing-mallin hyédyntaminen
(suorien investointien valttaminen)

* Rakentuvan kokonaisuuden tuoton optimointi osallistumalla
reservimarkkinoille

e Joustava vetytuotanto, polttokenno, akustoratkaisu,
saarekekayttd

Reservimarkkinat

JyvaskyLA &9



OPIT JA HUOMIOT=TOP 3
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Teknologia ei (valttamatta) ole rajoite, investoinnit ja kannattavuus
taas usein ovat.

Rajoitteiden, reunaehtojen ja mahdollisuuksien ymmartaminen on

tarkeampaa (hyodyllisempaa) kuin tarkan teknisen skenaarion tai
konseptin maarittaminen.

Kun oikeat toimijat ovat saman asian aaressa ja sitoutuneet,
ymmarrysta voidaan rakentaa ja kehittaa merkittavasti lyhyessakin
ajassa.

JYVAskyLA 9



»NO MITA NYT AINAKIN PITAISI TEHDA?”

* Edista CO2:n talteenottoa:
Selvitd hapen hyédyntaminen: - CO2 toimii raaka-aineena jatkoprosesseille, vaikka ne olisivat
- ainutlaatuinen mahdollisuus hyddyntia vetytuotannon puhdistamon ulkopuolella
sivutuotehappi - CO2:n poistaminen lis33 biokaasun metaanipitoisuutta j
- yllattavan suuri vaikutus ilmastusprosessin sahkonkulutukseen . - edistad puhdistamon hiilineutraaliutta
- teknisesti “helppo” happirikastuksen ansiosta ‘ - CO2:n hyddyntamista edistetadn valtakunnallisesti,
< pistemaiset |ahteet huomioiden (mm. betonin kove

Edistd energian varastointia:

- sahkdomavaraisuudessa tuotannon ja kysynnan
tasapainottaminen tarkoittaa kdytdnnossa vihrean sahkon
varastointia

- tarvittavat varastointikapasiteetit on todettu suuriksi, mika
edellyttaa uusia ratkaisuja tai laajemman kokonaisuuden
tarkastelemista
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MITA SEURAAVAKSI? -
Liity 2 Innovation Alliance /& s
-yhteisoon Howspacessa: '

https://h2-innovation-
atliance1.in.howspace.com/welcome%

H2 INNOVATION
ALLIANCE



KASVU OPEN

SEED VILLAGE Jump into NEXT-GEN
hydrogen innovation!

Apply now! Seed Village is an RDI-focused speedway
whether you're already working with hydrogen or exploring
it as your next growth opportunity. We welcome you on our
mission to further explore hydrogen and urban mobility.

SUSTAINABLE HYDROGEN
MOBILITY AND “'::‘%‘\’,s::o":s PRODUCTION &
LOGISTICS INFRASTRUCTURE

To learn more, register for the free Partner Pitching
-event 13.5.2026 at 9.00 - 11.30 (online) and meet all the
forerunners of hydrogen.

Register for the
Partners Pitching
event & apply for

the program!

YVASKY OPISTO . i Kb oo N
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RYHMAKESKUSTELUT:

MIKA“ON SINUN"YRITYKSESI
NAKOKULMA
VETYKAYTTOISYYTEEN'?

(EHDOTA PROOF OF CONCEPT -AIHETTA)
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Hydrogen Econom
Programme

Contact:

>~Nina Rautiainen ;
Programme Manager, Hydrogen Economy ™
City of Jyvadskyla Business Services }w.@

. +358 50 413 7028 ~ A
ina.rautiai jyvaskylafiba -
nina.rautiainen@jyv yfr ﬁ\%
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