Supporting National Hydrogen and
Fuel Cell Innovation Systems:
Germany and the UK Compared

Nick Hacking & Prof. Malcolm Eames
Low Carbon Research Institute (LCRI), WSA, Cardiff University

SUPERGEN Delivery of Sustainable Hydrogen (DoSH,) Presentation
City Hall, London, 11th March, 2013

cPSRC . CARDIFF
o NIVE Y C LOW CARBON
|ny,\nr-er[;r;ia‘?:lhl’gz;sl:;ilr‘S( iences SUPERGEN DOSHZ | L RI RESEARCH INSTITUTE

mmmmmmmmmmmmmmmmmm CAE RDY»




i

\ans’
24,/
\ aw?

SUPERGE DOSH, | Overview
Delivery of Sustainable Hydrogen

* Research Aims

* Methodology

 German Case Study Areas

UK Case Study Areas

« German-UK Comparisons

« Comparative Case Study Findings
* Conclusions



i

%
g Y

Sdam .
SUPERGEN DOSH. | Research Aims
 To undertake an , =
international comparative = e
analysis of the hydrogen o W o

and fuel cell (H&FC)
Innovation systems* in the
UK and Germany 2 =

Portigal s

« EXxplore lessons for policy S=v
and industrial development |

* the networks of actors and institutions whose activities and interactions bring
about the development and diffusion of new technologies and industries
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\ Delivery of Sustainable Hydrogen

* Forty nine in-depth qualitative interviews

* Nested comparative national and regional
case studies

* Quantitative analysis of RD&D, market
data and interviews
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Institution key

public

public / private

academic/ policy research

European Commission
(EC)

European Parliament (EP)

T H European Patent Office (EPO)

Fuel Cells &
Hydrogen
Joint
Undertaking
(FCH-JU}

Council of the EU

Committee on Industry,
Research & Energy (ITRE)

Eurcpean Energy
Research Alliance (EERA)

European Hydrogen & Fuel Cell Tech. Platform (HFF)

Committee on Transport
and Tourism (TRAN)

Environment
Agency (EEA)

European

national institutions

Federal Cabinet (Bundesregierung)

(Executive Branch)

Parliament (Bundestag)
(Legislative Branch)

Ministry of Economics
& Technology (BMWI)
(inc. energy)

Federal Council (Bundesrat)

German Advisory

| Parliamentary Committees

Ministry of Transport,
Building & Urban

| Federal Ministry of Finance (EMF)

(BMWI, BMVES, BMU, BMBF)

Council on Climate
Change (WBGU)

National Patent Office
(DPMA)

Development (EMVES)

Callux (Fuel Cell Heating Trial)
Bax Inngiech, EnS, EON Rutrgas, Swe, Hads, MV
Energle, VANAT, VEIOUNINEZ G35 AG. ZEW

Ministry for
Enviroment (BLMU)

Ministry for
Education &
Research (EMBF)

Institute for Energy
& Environmental
Research (IFEU)

Federal Network
Agency (BNA)
(Energy Regulator)

Mational Energy Agency
(DEMA)

Federal Institute for

m%m% {5VG], BMW EEEL National Organisation for Hydrogen and Fuel Federal Occupational Safety &
Helmholtz GMOpE, Hammurg Trans Campany, L AG. Raydl Cell Technology (NOW) Environment Health (BAuA)
Association Dwich Shell, Staioll, Totdl, Tayota, Vatiental &AW Agency (UBA)
regional institutions North Rhine-Westphalia State Government (Diisseldorf) —I Office of Energy Efficiency NRW ‘ ‘ City Authorities (4]
e p T I — —
Ministry for Economic Affairs, Ministry for Climate Ministry of Ministry of Labour, L il

NRW University Dept.s
18]

Energy, Building, Housing and
Transport (MWEBEVY)

Protection, Environment,
etc. (MEULMWY)

Innovation, Science
& Research (MIWF)

Zocial Affairs &
Integration (MAIS)

NRW Technical University
Dept.s (4)

NRW Universities of Applied
Sciences (T)

NRW Research Institutes (20)

NRW HE Colleges (3)

Academic Linkage — External
Institutions
FRG University Dept.s (4)
FRG Technical University
Dept.s (2)
FRG Universities of Applied
Sciences (3)
FRG Research Institutes (3)
Overseas — All Higher
Education (5)

Morth Rhine Westphalia Fuel Cells & Hydrogen (NEW-NRW) Network

(Disseldorf)

(Rhein-Erft-Kreis]

National Institute of Civil
Engineering NRW

| e-mobil NRW GmbH

MST Factory -SME start-
ups (Dortmund)

| & x H: Filling Stations 201z |

Institutional Mapping of Hydrogen and Fuel Cell (H&FC) Activity - North Rhine-Westphalia (NRW)
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* Priority to Renewable Energy Sources Act (EEG) (2000)
* Clean Energy Partnership (CEP) (2002)
« National Innovation Programme (NIP) (2006)

« National Organization Hydrogen & Fuel Cell Technology
(NOW) (2008-16)

 Memorandum of Understanding (MOU) (2009)
« H2 Mobility programme (2009)
« Konjunkturpaket Il programme (2009)

« Energiewende Plan (‘Energy Transformation’) (2010)
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Outer Hebrides

West & East
Midlands

South Wales

UK Case Study Areas

o e Kinogon
“"‘;.";..... 735, et v
meme ~_ Scotland:
East Coast
— North-East
—
Greater
——— London & the
South-East

s

source: UKHA
(2008)



Institution key

public

public / private

academic/ policy research

supra-national institutions Europear‘llgcﬂrmi%iﬂﬂ European Parliament (EP) | European Patent Office (EPO) |
Transnational Corporations Fuel Cells & - European Energy | Environmental NGOs ‘
European (TNCs) / Original Equipment Hydrogen Council of the EU Committee on Industry, Research Alliance (EERA)
Hydrogen Manufacturer (OEMs) Joint Research & Energy (ITRE) -
— = Undertaking c ” . - e Eu_r-:upean : Rival
de ommittee on Transpo nvironmen Lobbies
LooTEIETT e —— | (FCH-JU} European Hydrogen & Fuel Cell Tech. Platform (HFP) and Tourism (TRAN) Agency (EEA)
Whitehall | UK Government (Executive Branch) | ‘ UK Parliament (Legislative Branch) |
Hydrogen Climate Change
Action Team HM Treasury Select Committees (Energy & Climate Committee
(WHAT) Change ! Transport)
UK Energy Dept for Transport (DFT) (inc. Technology Dept for Business, Dept of Dept for _
Research Centre Office for Low EmissionVehicles Strategy Board Innovation & Skills Energy & Environment, FGEM
L“m““ C_alxm (UKERC) {(OLEV)) (TSE) (BIS) Climate Food & Rural
. Change Affairs
Partnership (DECC) (DEFRA) Intellectual Property Office (IPO)
(LCVP) Centre of Excellence for Low Carbon & Fuel Cell Technologies (CENEX) H Carbon Trust
- i i ) K R Environmental Environment Health & Safety
EPSRC SUPERGEN Consortia Engineering & Physical Sciences Research Council (EPSRC Green . .
(H-Delivery & UKSHEC) g a ¥ ( ) Investment Bank Transformation Fund Agency Executive (HSE)
regional institutions
Greater London Authority (GLA)
- London's Sci = — — LPA: Tower LPA: Mewham
& Industry Council —= Hamlets
London Bu_s Servioes Transport for London London Development ﬁfgency (LD&)
P " [LBS) Limited (TFL) (1999-2012) Olympic Organising Comm.
(8) ulbs Delivery for the Olympic
London Hydrogen Partnership (LHP) & UKHFCA Networks Authority Games &
- (London & 5E) (0DA) [EE T i
L& SE Research Institutes (1) (LOCOG)
External Academic Linkage
UK University Dept.s (various)
UK Research Institutes (various)
Overseas — All Higher Education -
(various) LPA: Woking

LPA = Local Planning Authority

Institutional Mapping of Hydrogen and Fuel Cell (H&FC) Activity — London & SE Regions (LSE)
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« Climate Change and Sustainable Energy Act (2006)

« Microgeneration Strategy (2006)

* Energy Act (2008)

« Climate Change Act (2008)

« Low Carbon Transition Plan (2009)

* Energy Act (2010)

« Ultra-low Emission Vehicle (ULEV) Purchase Grant (2011)
« UKH,Mobility programme evaluation (2012-13)
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German public H, fuelling stations (2012) = 15
German planned hydrogen fuelling stations:
2013 = 15+

2015= 50+
2020 = 1000

UK public H, fuelling stations (2012) = 4
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New Hydrogen/Fuel Cell
Demonstration Start Dates (1987-2012)

1987

1988 -
1989 -
1990
1991 A
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1993 1
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1995
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20009 -
2010 -
2011 -
2012 -

Germany
| | K

sources: various
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' Cumulative Numbers of PEMFC

SUPERGEN 6osuz) Developers/Manufacturers (1995-2010)
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source: McDowall, W.



Clustering

Region

Scotland

South East
Greater London
West Midlands

East
North East

South West

Institutions

37

18

15

Clustered?

Yes
Yes
Likely
No

No
No

No
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SUPERGEN DOSH, | German Interviewee

* “We have a network, working together with
the Institutes, the universities with private
companies, so little and medium ones, and
also with the big OEMs ... in other
Industry sectors, and ... there might be
also some very interesting ideas which
you can also maybe collect, yes copy and
paste onto your ... technology.” (GTNC1)
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* “I think [we’re] trying to follow the same
line as the German economy did, to
INSpire our company base and be able to
produce the right products to benefit those
microgen markets ... | think there are
many levers we can pull for that, there’s ...
direct grant support, information flow,
there is collaboration ... and ... feed In
tariffs would help.” (UKSCO1)
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Germany UK

R&D base world-class world-class
Institutions (total) 443 109

academic 96 31

corporate 347 /8
Academic-Corporate Linkage stronger weaker
Demos started (2012) 9 4
Active Networks (National & Regional) Yes Yes

Clustering Yes Emerging
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Long-term Government Commitment
Targeted Policy Measures
Collectively-agreed public-private vision
National Champions for H&FCs

Priority Given to Automotive Sector
Priority for Electric Vehicle Prospects
Regional Funding for EU/Nat. Demos
Views of Capital Markets

Education and Training

Development & Planning Coordination

Germany
Yes
Yes
Yes
Yes
Top
Medium-High
More
De-risked
Highly valued

Effective

Summary Comparisons

UK
No
No
No
No
Medium
High
Less
Short-term
Less valued

Less Effective
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For the UK H&FC innovation system to compete internationally...
= A shared collective vision and political leadership

= Stable long-term roadmap and policy framework supporting RD&D
and markets

= Stronger industry-university research links, together with support
for regional clusters and innovation networks

= |[nvestment in education and skills, and

= Public-private partnership to de-risk investment, mobilise capital
and address short-term investor horizons
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Thank you...

... and thanks to Will McDowall, UCL &
Dr. Oliver Ehret, NOW

Nick Hacking & Prof. Malcolm Eames
Low Carbon Research Institute, Cardiff University

eamesm@cardiff.ac.uk
hackingn@-cardiff.ac.uk
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