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Welcoming and opening address
Prof. Dr. Jakob Edler, Executive Director of Fraunhofer ISI

Keynote speech
Joanna Drake, Deputy Director of DG Research and Innovation of the European Commission

Fraunhofer ISI keynotes
Challenges & Success Factors in Systems Transformation: Insights from Energy Transition & Innovation Policy
Prof. Dr. Wolfgang Eichhammer, Dr. Stephanie Daimer, Prof. Dr. Rainer Walz

Parallel sessions

1. Technology sovereignty as a new framework for innovation policy
2. Regulation, innovation & innovation policy

3. Requirements of strategic intelligence

4. Social innovations for transformation?

Panel discussion

Transformation in the “Zeitenwende” — new requirements for combining sector policy with research
and innovation policy

Suzana Anghel (ECOS), Peter Droll (DG RTD), Christian Ehler, MEP (STOA), Sanna-Riikka Saarela (SYKE/ETC ST),
Lieve Van Woensel (EPRS)

First conclusions
Prof. Dr. Jakob Edler
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Innovation and System Change: Opportunities for Society & Governance

System Transformation in the
Energy Sector

Prof. Dr. Wolfgang Eichhammer, Prof. Dr. Martin Wietsc



The process of transformation in the energy sector will once again be
significantly accelerated
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Greenhouse gas neutrality Safeguarding supply
Requires swift action at international, European and national levels. Russia's war against Ukraine has rendered old certainties obsolete.

\

Page 8 12 May 2022 © Fraunhofer ISI % FraunhOfer

ISl



As a result, conflicting goals and increasing complexity are becoming
more prevalent.

The energy industry's target triangle The target hexagon for energy partnerships

Economic

efficiency Sustainability

(environmental,
economic, societal)

Commercial
availability

Europe remains dependent
on energy imports

Sovereignty

f-\ Political
of supply reliability

Geopolitical

Environmental
compatibility

Safeguarding supply

Values

[World of electricity} C——) [World of Hydrogen} interests

Dominated in recent years by the correct ratio of electrons to molecules
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Taking into account the urgency of the transformation

The short-term necessity to safeguard supply must be Viewing crisis (disruption) as an opportunity for
reconciled with climate protection goals change

The development of new fossil fuel supply sources and The development of leap frogging strategies

transport routes should not stand in the way of climate e.g. the possible bridging function of natural gas to H, and its

protection goals synthesis products gets shorter or even will not materialize

Forward planning, e.g., making LNG terminals H, and ammonia
ready.
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The systemic approach of Fraunhofer ISI

Systemic, quantitative and model-based analyses of the

energy system of the future The H, trade balance in 2050 in a H, scenario — the

development of a European H, pipeline network
Analyses of acceptance and stakeholders would make sense

Policy advice (evaluation of policy instruments)

Consultation with commercial enterprises

International dimension

0

2
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Reference: Long-term scenarios for climate protection, Study carried out on behalf of BMWK
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Focus on evidence-based solutions
Example: Weather data and how these are implemented when modeling the PV potentials for H, production

Wind speed

= 1785 m
116 m

© 69 m

Temperature

= 1785 m
116 m

=69 m
= 2m

Calculation of hourly speeds at
altitudes of 40-180 m in intervals
of 10 m with exponential altitude

profile with the exponent
determined on an hourly
basis.

55 billion entries

per year for Europe

6 km regional resolution

Direct sunlight
Diffuse sunlight

Years available 07.10.2020: 2010-2018

Example result: PV cost graph

Wb

7 awz
[ Landesgrenzen
Spezifische Kosten €/MWh |
B 18-20 \
W 20-25

Reference: Long-term scenarios for climate protection, Study carried out for BMWK
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The starting point for systems change is governance

Stakeholder systems
Acceptance
DistributiOnaI_éffetts

. Economic development -

Supply- & demand-side technologies

Infrastructure systems

Ability to analyze with increasing Understanding socio-techno-
complexity and speed as well as economic systems
systemic thinking (sector coupling)
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Profound grasp of supportive and
inhibitive policies and regulations
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Innovation Policy

Dr. Stephanie Daimer, Dr. Ralf Lindner, Prof. Dr. Jakob Edler



What do STI policy (and RTI policy research) contribute to shaping
sustainability transformations?

Fundamental premise: Societal goals can be achieved PY
faster and more effectively thanks to innovations. o o O
®

Transforming a
- socio-technical system

Science and research
policy

@

g Building on established
P “system upgrades”

Innovation Technology
policy policy

\) Paradigm shift in
STl policy
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Paradigm Shift in STI Policy: How compatible are growth and sustainability?

Research and technology policy

The scope and nature of government
research and technology policy activities.

A Scope and nature of

government research
and technology policy
activities.

Market failure

Urgency of societal
problems

System failure

Technological focus, promotion of
selected key technologies since 1970

Science-based development,
funding of basic research since 1945

y

End of WW2

Today

Reference: Breitinger et al. (2015: 25); adapted from Daimer et al. 2012: Gassler et al. 2006
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The differentiated toolbox for “system upgrade™ developed since the 1990s

... can contribute to aligning
innovations to societal problem
solutions, e.g.

™ (gesellschaft./transform.)
! lissionsorientierung

= Supporting exchange relations, ' ,
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However: Not sufficient to o e T e e ¢ ;
transform complete systems
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Reference: Polt, Ploder, Breitfuss, Daimer et al. 2021
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System transformation means transforming a socio-technical system

= “Qut of the shadows of politics” SOCI0-CULTURAL CONTEXT
(directionality, distributional effect)

* In parts completely new EDUCATORS T B MEDIATORS
configurations of actors, institutions ' R —
and practices ACTORS

= |s also based on socio-cultural
context: requires, e.g., behavioral

" POLICIES

changes INSTITUTIONS <
. : .. i BUSINESS PUBLIC

Possibly cross-sectoral ..} acTog ————— SECTOR .

. . ACTORS 3

= Sometimes clearly aligned towards o

one technology, sometimes

competing solution paths =

) ) ) RESEARCHERS CAPITAL PROVIDERS
= Non-technological innovations
INFRAST.RUCTURE
_——
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The starting point for systems change is governance

6
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Activate and connect new Agile policies and administration Holistic strategic intelligence
configurations of actors from release transformative brings together expertise from
research, industry and society capabilities sectors and innovation
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Systems and innovation research:
Why the whole is more than the sum of
the parts

Prof. Dr. Rainer Walz




Energy system of the future: Sector know-how and innovation competences
Long-term Scenarios: integrating technology development and business models into energy system modelling

Integration in the energy system
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Reference: Long-term scenarios for climate protection, Study carried out on behalf of BMWK

Page 21 12 May 2022 © Fraunhofer ISI

technology development: worldwide patent

development

=100

2000

H2 distribution+storage

—fuel cell = e 3|| patents

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

H2-production
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Integration of measures and governance using the example of hydrogen
European Climate Policy Governance: Integration of energy and sector policies with STI policies

European Green Deal, Fit for 55, Industrial Strategy for Europe

Climate policy instruments, sectoral policies

European
Hydrogen
Strategy

Scaling up production and infrastructure

other policy domains, e.g. recovery instruments, European Clean
: : Hydrogen Alliance
regional development fund, cohesion fund
agenda process
green hydrogen
) R&I ERA pilot
Is Governance working? action
Integration between policy domains and policy levels achieved?
All important actors of innovation system addressed!?
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Economic opportunities for the EU using the example of hydrogen
combine energy policy and STI toolbox: ensure early market diffusion and create first mover advantages

Patent shares of EU 27 in 2018 (in percent)

market ramp-up

Patent shares of EU 27 in 2018 (in percent)

set - .
first mover technological H2 production |
standards

advantages perfomance

in the system

0% 10% 20% 30% 40% 50% 60%
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Understanding transformation dynamics

Example: Hydrogen .. . . i . . :
P ydrog Increasing intertwining of environmental protection and innovation

= Coordination requirements
technology, use, markets,
infrastructure, behavior

= Future-oriented processes

= Danger of new lock-in effects

= Non-linearities due to interactions of
the subsystems

= Disruptions require societal balance Transformation of

Avoid new dependencies complete systems

Sustainable product and
value-added concepts

Production-integrated
technologies
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Conclusion

Shaping transformation requires energy

and innovation systems analysis.
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Parallel sessions
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Technological sovereignty as a new -conceptual framework for innovation policy

Regulation, innovation and innovation policy
Requirements of strategic intelligence

Social innovations for transformation?
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Parallel sessions
Innovation and systems change: Opportunities for society and governance

1. Technological sovereignty as a new conceptual framework for innovation policy
= Dr. Henning Kroll | Dr. Rainer Frietsch

2. Regulation, innovation & innovation policy
= Professor Dr. Knut Blind | Dr. Nicholas Martin

3. Requirements of strategic intelligence
= Dr. Elisabeth Dutschke | Dr. Philine Warnke

4. Social innovations for transformation?

= Dr. Kathrin Ostertag | Prof. Dr. Karoline Rogge
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Panel discussion

Suzana Anghel (ECOS) | Peter Droll (DG RTD) | Christian Ehler, MEP (ITRE) |
Sanna-Riikka Saarela (SYKE, ETC ST) | Lieve Van Woensel (EPRS)

Moderated by Prof. Dr. Karoline Rogge
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