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GENERAL INFORMATION

OBJECTIVES
The main objective of the conference is to gain a better understanding
about the conditions, dynamics and impacts of energy transitions towards
sustainability. Energy systems are understood as complex socio-technical
systems that require transdisciplinary methods and a focus on policy and
action oriented research.

CONFERENCE VENUE
The conference will be held at the Center for Art and Media (ZKM) and the
Staatliche Hochschule fiir Gestaltung in Karlsruhe.

As a cultural institution, the Center for Art and Media (ZKM) in Karlsruhe
holds a unique position in the world. It responds to the rapid developments
in information technology and today's changing social structures. Its work
combines production and research, exhibitions and events, coordination
and documentation.

For the development of interdisciplinary projects and promotion of interna-
tional collaborations, the Center for Art and Media has manifold resources
at its disposal: the Museum of Contemporary Art, the Media Museum, the
Institute for Visual Media, the Institute for Music and Acoustics and the
Institute for Media, Education, and Economics.

OFFICIAL LANGUAGE
The official language of the conference is English, with exception of the
Public event on Wednesday, October 9th 2013 (in German).



EVENTS

WEDNESDAY, OCTOBER 9TH 2013, 7:00 Pm — 8:30 PMm:

Public event on politics meets science titled "Die Energiewende als
Gemeinschaftswerk. Erwartungen an Politik, Wissenschaft und
Birgerschaft" with State Minister Theresia Bauer from the German
State of Baden Wirttemberg, State Secretary Dr. Georg Schiitte
from the Federal Ministry of Education and Research and Prof. Dr.
Gesine Schwan, President of the HUMBOLDT-VIADRINA School
of Governance (in German).

THURSDAY, OCTOBER 10TH 2013, 7:30 PM - 10 PM:
Conference dinner at the conference venue and guided tour by the
center for art and media.

TRAVEL INFORMATION
The Center for Art and Media (ZKM) is located in the city center of Karls-
ruhe and can easily be reached by public transport. The exact times of
departure are available on the website of the Karlsruher Verkehrsverbund
(Karlsruhe Transport Authority). Information about travel data of the Ger-
man Railway is provided by the Deutsche Bundesbahn.
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ADDRESS

Lorenzstralte 19
76135 Karlsruhe

How TO REACH THE ZKM

By CAR

From the North: Highway A5, exit »KA-Mitte«,
take the »Sudtangente« direction Landau,

follow the »ZKM« sign.

From the South: Highway A5, exit »KA-Sud«,

follow the »ZKM« sign.

Parking space for 700 cars available below ZKM,

access at Sidendstralle.



BY TRAMWAY

Due to construction work in Karlsruhe we kindly ask you to check the cur-
rent situation for trams and busses on the website KVV Karlsruher
Verkehrsverbund.

From the train station, take line 2E
direction »Siemensallee«, get off at »ZKM«
[approximately 200 m from ZKM]

By bus

From the train station, take bus number 55

direction »ZKM/Kihler Krug«, get off at »Lorenzstralle«
[approximately 400 m from ZKM]

ORGANISING COMMITTEE

Jens Schippl jens.schippl@kit.edu
Patrick Sumpf patrick.sumpf@kit.edu
Jasmin Thiel

Marie-Luise Ehls
Armin Grunwald (spokesperson of ENERGY-TRANS)
Ortwin Renn (spokesperson of ENERGY-TRANS)

SCIENTIFIC COMMITTEE

Prof. llan Chabay Chalmers University of Technology
Torsten Fleischer Karlsruhe Institute of Technology

Prof. Armin Grunwald Karlsruhe Institute of Technology

Prof. Wolfgang Kéck Centre for Environmental Research - UFZ
Prof. Andreas Loschel Centre for European Economic Research
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Prof. Lucia A. Reisch Copenhagen Business School

Prof. Ortwin Renn University of Stuttgart

Prof. Harald Rohracher Linkdping University

Jens Schippl Karlsruhe Institute of Technology

Prof. Uwe Schneidewind Wuppertal Institute for Climate, Environ-
ment and Energy

Prof. Miranda Schreurs Freie Universitat Berlin

Prof. Bernhard Truffer Eawag

Dr. Wolfgang Weimer-Jehle University of Stuttgart

THE HELMHOLTZ-ALLIANCE ENERGY-TRANS

The conference is organized in context of the Helmholtz Alliance ENERGY-
TRANS. The alliance understands the energy system as a complex socio-
technical system and, based on this perspective, conducts interdisciplinary
research into the systemic interactions of the envisioned energy transition.
The main focus lies on the interplay between technical potentials, innova-
tion processes, user behaviour, political and economic conditions (incen-
tives and disincentives), conflicts and management processes. Cross-
cutting (i.e. horizontal) activities complement the complex research design
as a means to ensure a high level of integration and consistency.

The alliance comprising four centres of the Helmholtz Association, three
universities and one non-university research institute. The partners are:
Karlsruhe Institute of Technology (KIT, coordinator), Forschungszentrum
Julich (FZJ), German Aerospace Center (DLR), Helmholtz Centre for Envi-
ronmental Research (UFZ), University of Stuttgart, University of Magde-
burg, FU Berlin and the Centre for European Research (ZEW), Mannheim.
ENERGY-TRANS is running from 2011 until 2016.

The Alliance is coordinated by the Karlsruhe Institute of Technology (KIT).
The spokespersons for the Alliance are Professor Armin Grunwald, Direc-
tor of the Institute for Technology Assessment and Systems Analysis
(ITAS) at KIT and Professor Ortwin Renn, Director of the Stuttgart Re-
search Center on Interdisciplinary Risk and Innovation Studies (ZIRIUS) at



the University of Stuttgart. Helmholtz Alliances are supported by the Helm-
holtz Association as a means of meeting strategic research goals and pro-
moting structural innovations.
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PROGRAMME OVERVIEW

KEYNOTE
13:45-14:30

State Wednesday, October 2™ 2013

WEDNESDAY, OCTOBER 9TH 2013

Prof. Frank Geels: The arduous transition to low-carbon
energy - A multi-level analysis of renewable electricity
niches and resilient regimes

SYSTEMIC PERSPECTIVES ON RENEWABLE ENERGIES

Chair:
15:15-15:40

15:40-16:05

16:05-16:30

16:50-17:15

17:15-17:40

17:40-18:05

Harald Rohracher

U. Pfenning: The Paradigma of Renewables: Dimensions
and indicators of Social Scenarios

M. Prantner: How far is the German experience with re-
newable energies transferable?

R. Quitzow: A Dynamic Analysis of Internationalization in
the Solar Energy Sector: The Co-Evolution of Technologi-
cal Systems in Germany and China

F. Kern/ B. Verhees/ A. Smith/ R. Raven: A Second Wind?
British and Dutch Offshore Wind Energy

G. Doci/ E. Vasileiadou/ A. Petersen: Exploring the transi-
tion potential of renewable energy communities

K. Reichardt/ K. Rogge: Policy mix consistency and inno-
vation: an empirical analysis of offshore wind in Germany
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SMART GRIDS: INTERDISCIPLINARY PERSPECTIVES

Chair:
15:15-15:40

15:40-16:05

16:05-16:30

Petra Wachter

C. Kobus/ E. Klaassen/ S. van Dam/ D. Geelen/ R. Mourik:
Optimising Smart Grid Development Design guidelines for
the touch points between households and Smart Grids

E. Laes/ W. Cardinaels/ R. Berloznik/ Y. Deweerdt: Transi-
tioning smart grid research in Flanders: the case of LINE-
AR

H. Bulkeley/ G. Powells/ E. Judson/ S. Bell/ S. Lyon: Gov-
erning Power, Conducting Demand: Reconfiguring Social
Practices for the Smart Grid

GOVERNANCE OF COMPLEX TRANSITION PROCESSES

Chair:
16:50-17:15

17:15-17:40

17:40-18:05

Miranda Schreurs

R. Primova: The role of national and supranational non-
state actors in the policy coordination of EU energy regula-
tion

G. Kungl: The Leading German Energy Providers and the
Transformation of the German Energy System

M. Neukirch: Conflicts over the extension of the German
electricit

CONCEPTUAL APPROACHES OF SOCIO-TECHNICAL SYSTEMS

Chair:
15:15-15:40

15:40-16:05

Frank Geels

C. Bischer/ J. Schippl/ P. Sumpf/ J. Buchgeister: Analyzing
socio-technical systems: methodological challenges and
potential solutions for the integration of interdisciplinary
work on energy transitions

B. Truffer/ T. Fleischer/ A. Grunwald/ J. Schippl: TA and
Sustainability Transitions - Towards a socio-technical
framework for assessing future energy transitions
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16:05-16:30 J. Markard: Comparison of conceptual approaches for
studying sectoral transformation: the “Energiewende” case

CoPING WITH RISK AND UNCERTAINTIES
Chair: Ortwin Renn

16:50-17:15  A. Klinke/ O. Renn: Dynamic Governance, Public Policy
and Risk: Some Reflections and New Conceptual Consid-
erations

17:15-17:40  J. D. Graham/ J. A. Rupp/ M.-V. Florin/ H.-J. Uth: Risk
Governance in Association with Development of Uncon-
ventional Natural Gas Resources: Role of Public Interac-
tion for Sustainable Development

17:40-18:05 J. Wachsmuth: Robust-decision making and the resilience
approach as tools to deal with deep uncertainties in energy
planning
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KEYNOTES
13:15-14:00

14:00-14:45

THURSDAY, OCTOBER 10TH 2013

Dr. Leena Srivastava: Scaling up Energy Transitions -
Challenges Experienced Beyond Technology

Prof. Thomas Dietz

ASSESSING AND MONITORING SUSTAINABILITY OF ENERGY FUTURES

Chair:
08:30-08:55

08:55-09:20

09:20-09:45

09:45-10:10

llan Chabay

T. Yue: The Formulation of Sustainibility Criteria on Biofu-
els Production and Supply in China?

B. Esteves Ribeiro: Transitions in biofuel systems and the
quest for social sustainability: results of a Delphi study

K. Tews: Getting a fair balance: Criteria and approaches to
better distribute costs and benefits of electricity system re-
structuring

C. Rosch/ J. Kopfmdiller/ P. Lichtner: Integrative sustainibil-
ity indicators for monitoring the German energy transition
("Energiewende")

SOCIO-TECHNICAL SCENARIOS IN ENERGY TRANSITIONS: PRACTICAL AND
THEORETICAL PERSPECTIVES

Chairs:
10:40-11:05

11:05-11:30

Armin Grunwald

W. R. Poganietz/ J. Kopfmiiller/ J. Schippl/ W. Weimer-
Jehle: Socio-technical scenarios in the context of the Ger-
man Energy Transition: Potentials-Limitations-Perspectives

W. Weimer-Jehle/ T. Naegler/ S. Vogele/ J. Buchgeister/ T.
Pregger/ H. Kosow/ S. Prehofer/ D. Heinrichs/ A. Rieder/
M. Toups: A concept for improving the account of societal
uncertainties in energy scenarios and its application in
ENERGY-TRANS
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11:30-11:55

15:30-15:55

15:55-16:20

16:20-16:45

17:05-17:30

17:30-17:55

17:55-18:20

C. Butler/ C. Demski/ K. Parkhill/ N. Pidgeon: Envisioning
and Materialising Energy Transitions: A Comparison of
Public and Policy System Scenarios

Y. Kishita/ K. Aoki/ G. Yoshizawa/ K. Yamaguchi/ I.C.
Handoh: Designing Backcasting Scenarios of Regional So-
cio-energy Systems for Disaster-resilient Communities

D. K. J. Schubert/ S. Thuf3: Does Political and Social Fea-
sibility Matter in Energy Scenarios?

A. Losch/ C. Schneider: Risky societal experiments of the
energy transition: visions of the smart grid, field tests and
the mass rollout

C. Dieckhoff: What energy scenarios try to tell us - a re-
construction of arguments based on energy scenarios

E. Pissarskoi: Foreknowledge about the energy supply:
Which kind of arguments can science provide?

L.L. Delina: Evolution of knowledge tensions on energy
transition narratives in Australia

GOVERNANCE OF COMPLEX TRANSITION PROCESSES (CONTINUATION)

Chair:
08:30-08:55

08:55-09:20

09:20-09:45

09:45-10:10

Miranda Schreurs

T. Foxon: The emergence of 'hybrid' governance modes in
the UK low carbon energy transition

D. Ohlhorst: Energy Transition between Autonomy and
Regulation in Germany's Multi Level System

S. Carley/ C. J. Miller: Adoption and Diffusion of State En-
ergy Policies: A Comparative Assessment

S. Bouzarovski/ S. Petrova: Governing domestic energy
vulnerability under conditions of socio-technical transition

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
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PERSPECTIVES ON THE ROLE OF ENERGY CONSUMERS

Chair:
10:40-11:05

11:05-11:30

15:30-15:55

15:55-16:20

16:20-16:45

17:05-17:30

17:30-17:55

Birgit Mack & Ellen Matthies (commented by Paul Stern)

O. Arnold/ F. G. Kaiser: From attitude to impact without
stepping stones: Validating behavior-based environmental
attitude with energy consumption

R. Briegel/ A. Gellrich/ A. Ernst: A spatially explicit agent-
based model of the diffusion of green electricity

F. Flues/ B.J. Lutz: Impacts of the German Eco-Tax Re-
form on industrial Energy Demand and Firm Performance

A. Skatova/ C. Leygue/ A. Spence/ E. Ferguson: Do emo-
tions undermine or promote cooperation: a household en-
ergy dilemma

P. Ashworth/ L. Romanach/ Z. Contreras-Castro: Under-
standing Australian householders' willingness to participate
in the solar distributed energy market?

E. Matthies/ M. Nachreiner/ B. Mack/ K. Tampe-Mai: What
does the individual energy consumer need to develop and
achieve energy saving goals?

B. Mack/ K. Tampe-Mai: An informational concept of a
smart meter website conceptualized on the background of
a stage model of self-regulated change”

PARTICIPATION AND PUBLIC ACCEPTANCE

Chair:
08:30-08:55

08:55-09:20

Pia-Johanna Schweizer

W. Koéck: Requirements for public participation in European
law - a milestone for strengthening procedural rights in
Germany

K. Schadtle: The Intrinsic Value of Public Participation in
Infrastructure Planning Law



14

09:20-09:45

09:45-10:10

10:40-11:05

11:05-11:30

11:30-11:55

P. J. Schweizer/ C. Benighaus/ R. Schréter/ O. Scheel:
Enriching infrastructural planning processes: Potentials
and limits of public participation

D. Scheer/ W.Konrad/ O. Scheel: Perception, evaluation
and preferences: public acceptance of electricity portfolios
and technologies

C. Skanavis: Environmental Communication Empowers
Citizens at the Wind Energy Decision Making Process

J. Chilvers/ N. Longhurst: participation, politics and actor
dynamics in sustainable energy transitions

A. Lis/ P. Stankiewicz: Stakeholder participation in devel-
opment of shale gas and nuclear energy projects in Poland

BoTtTtomM-UP: THE ROLE OF CITIES AND REGIONS IN ENERGY TRANSITIONS

Chair:
15:30-15:55

15:55-16:20

16:20-16:45

17:05-17:30

17:30-17:55

17:55-18:20

Bernhard Truffer

H. Rohracher/ P. Spath: Cities as arenas of low-carbon
transitions

P. Wachter: Spatial planning, regional energy and sustain-
able development: How are they interlinked?

L. McDermott: Energy Decision Making of Finnish Cities in
the Risk Society

O. Coutard/ J. Rutherford: Heating Paris and Stockholm:
the urban politics of changing energy infrastructures

K. Kern/ M. Naumann: The spatial dimension of the Ger-
man Energiewende: the role of regions and cities"

F. Hasselmann: Cross-asset management and infrastruc-
ture system transitions: findings from traffic and energy
sector transitions
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KEYNOTE
10:30-11:10

FRIDAY, OCTOBER 11TH 2013

Prof. Lucia A. Reisch: Automatically green? Green Defaults

INCENTIVES, INSTRUMENTS AND MARKETS
Chairs: Paul Lehmann

08:30-08:55

08:55-9:20

9:20-9:45

9:45-10:10

11:30-11:55

11:55-12:20

12:20-12:45

12:45-13:10

A. Weber: Incentives for Reducing Global Fossil Fuel
Combustion: Something to Look Forward to

E. Gawel/ A. Purkus: Promoting Market and System Inte-
gration of Renewable Energies through Premium Schemes
- A Case Study of the German Market Premium

D. Bauknecht: Incentive Regulation and Infrastructure
Transformation

E. Gawel/ S. Strunz/ P. Lehmann: A Public Choice View of
the European Emissions Trading Scheme - Implications for
the Climate and Energy Policy-Mix

K. Grashof: Remuneration of RES and conventional power:
Convergence or continued divergence?

M. Paier/ E. Gebetsroither/ M. Korber/ K. Kubeczko/ D.
Schartinger: Distributed Energy Resources: An agent-
based model of interdependent investment decisions in
electricity grids

S. Wassermann: Market formation activities in the process
of transformation of the German energy system: the case
of direct marketing of electricity generated by renewable
energies

L. Holstenkamp: Making Sense of Community Participation
Schemes in the German Energy Transition. With a focus
on municipal utilities and energy cooperatives
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MOBILITY IN CONTEXT OF ENERGY TRANSITIONS

Chairs:

08:30-08:55

08:55-9:20

9:20-9:45

9:45-10:10

Torsten Fleischer

M. Toups/ D. Heinrichs/ A. Justen: Energy demand and
motorized individual travel behavior: exploring regional dif-
ferences in Germany

J. D. Graham: Electromobility : Comparing Public Policies
in Europe, the United States and China

S. Becker: Psychological frameworks to explain rebound
effects in car-based mobility

T. Pregger/ S. Schmid: Integration of electric vehicles into
the future energy supply system

ENERGY AND ECONOMIC DEVELOPMENT

Chairs:
11:30-11:55

11:55-12:20

12:20-12:45

12:45-13:10

Klaus Rennings

T. Cleff/ K. Rennings: Do first mover Advantages for Pro-
ducers of Energy Efficient Appliances exist? The case of
Refrigerators

J. Huenteler/ J. Ossenbrink/ T. Schmidt/ V. Hoffmann: Do
deployment policies reduce technological diversity? Evi-
dence from Patent Citation Networks

S. Groh/ D. Philipp/ B. Edlefsen Lasch/ H. Kirchhoff:
Swarm Electrification - suggesting a paradigm change
through building microgrids bottom-up

J. Y. Lim: Formulating a sustainable energy policy regime
for Brunei Darussalam

BoTttomM-UP: THE ROLE OF CITIES AND REGIONS IN ENERGY TRANSITIONS

(CONTINUATION)

Chairs:

Bernhard Truffer

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
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08:30-08:55

08:55-9:20

9:20-9:45

9:45-10:10

F. Rauschmayer/ T. Masson/ S. Centgraf: Energy coopera-
tives, energy turn, and quality of life

I. Stiel3/ C. Dehmel/ G. Sunderer: Fostering low carbon
routines in everyday life: strenthening a consumer perspec-
tive in energy transformations on a local level

N. Hinderer: Local Initiatives and the Transformation of the
Energy Sector Actor-based Strategies, alternative Concep-
tions and Variants of Change

K. GroBmann/ S. Kabisch: Caution: Interdependencies. On
the interlinkages between energy policies and residential
segregation

SUSTAINABLE GRID DEVELOPMENT

Chairs:
11:30-11:55

11:55-12:20

12:20-12:45

12:45-13:10

Jorgen K. Knudsen

M. Albrecht/ E. Bailey/ S. Batel/ O. A. Brekke/ P. Devine-
Wright/ H.L. Satagen: Towards a Sustainable Grid Devel-
opment Regime? A comparison of British, Norwegian and
Swedish grid development

. Aas/ P. Devine-Wright/ T. Tangeland/ S. Batel/ A. Ruud:
Public beliefs about high voltage power lines: A compari-
son between Norway, Sweden and United Kingdom

S. Batel/ P. Devine-Wright/ H. Egeland/ G. B. Jacobsen/ M.
Qvenild: Paradoxical landscapes: perceptions and social
acceptance related to grid development

S. Batel/ P. Devine-Wright/ H. Egeland/ G. B. Jacobsen/ M.
Qvenild: Legitimate grid development? On participation
and involvement in national grid development projects
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THE PARADIGMA OF RENEWABLES: DIMENSIONS AND INDICATORS OF SOCIAL
SCENARIOS

Authors: Dr. Uwe Pfenning

Institution: DLR Stuttgart, Department System Analysis and
Technology Assessment

Type of presentation  Oral

Session: Systemic Perspectives on Renewable Energies

Research towards the transition of the German energy supply system from
fossil and nuclear power resources to renewable energy resources are
mostly focus on system level analysis: a) looking for technological innova-
tions in energy generation, storage, supply and distribution systems, b)
their economical conditions and consequences and c) participation models
bringing in social actors, collective or societal acceptance. Nevertheless
participation is a new dimension, reflecting a process of democratization
and deliberation for the energy supply system(s), this is not sufficient. Be-
cause renewable energy resources is a new paradigma, according to over-
all changes for every individual, social actors and also system levels. “En-
ergy” comes back to societal and also philosophical items and topics of
understanding, consumption, literacy, involvement, legitimation, power,
value orientations, and participation.

Thinking about how “Energy” get outside the individual perception, besides
daily consumption, analyzing energy-system-biographies is helpful. There
were changes after changes (coal, oil, gasoline, nuclear power, renewa-
bles), but the structures seem to be the same one: Passive consumers, big
companies, governmental frameworks and engagement in research fund-
ing, technological innovations without societal reflections and only deter-
mined by technological progress in science.

For examples: The centralization of “our” energy supply systems seems to
be a logical convention. But it comes out during the Nazi-Regimes and

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
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being establish in the “Reichsenergiegesetz” in 1935. It is a political out-
come. Nuclear Power was being establish by high acceptance in society
and all political parties in the 70ties after the oil embargo by Arabian Na-
tions during the Jon-Kippur war between Egypt and Israel, regarding the
idea to get national independent for the demand of energy by industry and
households, the “career” of renewables starting in the 80ties by some indi-
vidual “first movers and innovators” and becomes a huge societal topic
according to climate change and sustainability. Now the discussion focus
on economical aspects of individual and societal costs.

Still only agent-based-simulation modeling, participation models and stud-
ies towards energy consumption are paying partly attention to social im-
pacts. Szenarios and simulations faced technological applications to esti-
mate resources, technological efficiency and ratios of energy consumption.
To contrast these useful technology-szenarios with social scenarios we can
work out the integrative aspects, dimensions and indicators how the transi-
tion process will be function and could be successful with respect to the
relations of science, technology, culture and society. It is an attempt to take
a look behind the current scene and to define socio-technological con-
structs.

Dimensions | Dimensions of Social Scenarios

of  Energy . _
Transition Philosophy Sociology | Technology Economy
Under- Sense Knowledg | Innovation Willing-

standing e ness  to




pay

Consump- Needs Life Styles | Usability Budget
tion
Involvement | Interest Roles Professions | Subjec-
tive ben-
efit
Literacy Enlightment | Norms & | Use Financial
values impacts
Legitimation | Democratisa- | Research | Societal use | Funding /
tion and fund- Expens-
ing es
Power Goals / aims | Influence | Decentralisa- | Risks
tion and ben-
efits
Value orien- | Sustainability | Socialisa- | Conventions, | Balanc-
tation tion industrial ing costs
norms and ben-
efits
Participa- Discourses Ac- Realisation Individual
tion ceptance costs
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How FAR IS THE GERMAN EXPERIENCE WITH RENEWABLE ENERGIES TRANSFER-

ABLE?

Author:

Magdolna Prantner
madolna.prantner@wupperinst.org
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Institution: Wuppertal Institute for Climate, Environment and
EnergyResearch Group "Future Energy and Mobili-
ty Structures"

Type of presentation  Oral

Session: Systemic Perspectives on Renewable Energies

In line with the overall strategy of sustainable development the EU decided
to promote energy production from domestic renewable sources. Within the
Renewables Directive 28/2009/EC the EU member states committed to
cover 20% of their final energy needs from renewable energy sources by
2020. These 2020-targets involve significant challenges for the member
states. Therefore it is necessary to implement successful renewable ener-
gy development strategies in each member state in order to reach the
overall target of the EU Renewables Directive. The forerunner countries of
the European Union have significant experience in the implementation of
renewable energy policies. However, how far is this knowledge transfera-
ble to the latecomers?

To answer this question the research project analyses comprehensively
the development path of the electricity production from renewable energy
sources in Hungary and in Germany. The aim is to highlight the broader
determining social, political, economic and technical factors in both coun-
tries, and analyse the governance of energy transitions. The paper has a
particular focus on path dependencies and windows of opportunities along
the development path.

The paper shows how the multi level analysis can be applied for the de-
scription of a fundamental and rapid transformation process. Therefore the
multi-level analysis was extended by the method of Constellation Analysis.
The Constellation Analysis is an interdisciplinary concept, which is devel-
oped to describe and analyse complex problem areas. Its core idea is the
equal ranking of heterogeneous elements and focussing on the relations
among them. The combination of the two methodologies contributes to
better understanding of the structure of the energy sectors and the motiva-
tion and strategies of various stakeholders.
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The paper takes a systems of innovation (Sl) perspective to provide an
analysis of the evolving international technological innovation system (TIS)
for solar photovoltaics. The TIS approach is the most suitable for analyzing
innovation systems in emergent technology fields, as it explicitly captures
the dynamics of change in the system (Jacobsson & Bergek 2011). How-
ever, to date, the approach has been applied to analyze national TIS,
largely ignoring international influences (Coenen et al. 2012). This may be
appropriate in the formative stages of TIS development. However, in more
advanced stages of system formation, it becomes increasingly important to
capture inter-linkages and dynamic interactions between multiple TIS. To
fill this gap in the literature, the paper adapts and applies the TIS frame-
work for the analysis of a co-evolving TIS. This is different from a purely
international perspective, as manifested in the sectoral system of innova-
tion (SSI) approach. The SSI approach may be appropriate for the analysis
of more established innovation systems, where structures, actors and insti-
tutions are more stable (Coenen & Diaz Lopez 2010). An emergent global
TIS, however, remains highly susceptible to (policy) developments occur-
ring in individual countries. To capture these dynamics, the concept of a
multi-level TIS is proposed. This acknowledges that a global TIS is com-
posed of a number of sub-systems (i.e. TIS) at the national and sub-
national levels, which retain a certain degree of autonomy. At the same
time, actors and networks are frequently not limited to a single geographic
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scale, as has been acknowledged in relational approaches to economic
geography (Bathelt & Gluckler 2003; Yeung 2005). They may entertain
linkages across multiple scales, often drawing on a physical presence in
different localities. Such linkages allow developments in national (or subna-
tional) TIS to exert influences upon each other. The paper draws on this
adapted version of the TIS concept to frame the empirical analysis of an
evolving global TIS in solar photovoltaics. Based on the system functions
outlined by Bergek et al. (2008), the paper traces the dynamic inter-
linkages between Germany and China, as they have represented the most
important drivers of change during the most dynamic period of TIS devel-
opment. It sheds new light on the process of internationalization in the
emergent TIS for solar photovoltaics and highlights how different system
functions have been provided throughout this process (considering third
countries where appropriate) and how they have shifted geographically as
the international TIS has matured. Moreover, the paper demonstrates that
not all system functions need to be provided within a single country, an
assumption that has been implicitly made by single-country TIS studie.
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Offshore wind power has been positioned as a promising renewable ener-
gy resource which could play a major role in transitions towards more sus-
tainable energy systems. This paper focuses on two cases studies: the UK
and The Netherlands. The UK can be characterized as a relative laggard in
offshore wind energy, but in the past 5 years installed capacity has soared,
making the UK the market leader with over half of the total installed capaci-
ty in the North Sea in 2012. Conversely, The Netherlands engaged with
offshore wind relatively early (e.g. small-scale pilot projects since the mid
1990s) but any momentum was lost: two large-scale parks only material-
ized in 2007-2008 and were not followed by new ones, leaving The Nether-
lands at a 3" position in terms of total installed capacity. This empirical
observation - the stark contrast between the recent boom in the UK versus
a stagnation in The Netherlands - leads us to the following research ques-
tion: how can we explain the difference in recent offshore wind develop-
ments between the UK and The Netherlands?
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Sustainable technologies often do not fit well with established selection
environments (e.g. in terms of price, performance or consumer expecta-
tions) and therefore have difficulties to break out of niches into the main-
stream (Smith 2007). Therefore a lot of emphasis has been put on the pro-
vision of temporary ‘protective spaces’ for niche technologies to be tested
through real world application and to improve their performance and re-
duce costs in order to become competitive with existing regime selection
environments (Kemp, Schot et al. 1998). Recently, Smith and Raven
(2012) conceptualised protective space as being constituted by three inter-
related processes: shielding niche technologies from regime selection
criteria; nurturing the niche technology enabling learning, building of posi-
tive expectations and supportive networks and empowering the niche by
achieving changes at the regime level which are favourable for the niche.

Smith and Raven argued that these processes are created through the
agency of actors drawing on networks and creating positive narratives to
enrol support for the niche technology. Such a conceptualisation goes be-
yond economic explanations of relative costs as an explanation of diffusion
and goes beyond specific policy instruments as an explanation for the ob-
served difference by focussing both on the politics of creating such protec-
tive space and what impact this protection has on the development and
deployment of the niche technology.

Our cross-case analysis showed that many narratives used to enrol sup-
port are very similar and that the kinds of actors involved are also similar
(and in some case identical). The most striking contrast is the presence of
a pro-active ‘system builder’ (Hughes, 2000) in the form of the Crown Es-
tate in the UK which is highly involved in nurturing processes (e.g. engag-
ing in learning about cost reduction potentials; working with project devel-
opers) as well as shielding and empowering processes (e.g. as a source of
expertise for the government and other public bodies). This type of actor is
absent in the Dutch case.
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We conclude that it is the strong alignment between the three processes
under study, facilitated by a ‘system builder’, which created a more favour-
able protective space for offshore wind in the UK than in the Netherlands,
which in turn explains the difference in terms of deployment between the
two countries. Alignment seems to work well when there is a powerful,
trusted, interested, professional actor involved who has credibility both with
policy makers, public bodies as well as important industry players and can
translated and mediate between these two spheres.

UK The Netherlands

Nurturing Learning-by-doing (roll-out) Near-shore pilot project
supported by learning-by- explicitly designed to learn
innovating to reduce costs. about technological &
Pilot projects were important regl.JIatory chal!enges, and
. . environmental impacts.
in generating lessons (both
technical as well as Establishment of dedicated
contractual arrangements). offshore wind consortium
Offshore wind advocates .(energy sectfar, offshore

. e industry, project developers,
built a broad coalition (incl. o
. research institutes &

policy makers and non- i tal NGO’
departmental public bodies, environmenta S)-
firms, environmental Emergence of shared
organisations) sharing expectation of “6,000 MW in
positive expectations about | 2020”, which became policy
the potential for offshore goal.
wind

Shielding Offshore wind actors first Parks constructed in

mobilised pre-existing
support (e.g. generic
research council funding; tax
credits; EU funds); then
successfully lobbied for
dedicated public support
schemes (for innovation as
well as deployment), and
have chosen favourable

favourable geographic
locations.

Parks made more interesting
for investors by allowing
capital support, tax breaks &
production subsidies.




locations for pilots.

Empowering | Concerted effort towards Changes in licencing
cost reductions to make procedure from exclusion
technology competitive with | zone-based licencing to
other low carbon options strategic preferred zone-
(involving DECC, other based licencing.

public bodies, Crown Estate,
technology providers, project
developers)

Highlighting Dutch offshore
companies’ involvement in
construction of foreign parks

Offshore wind advocates & framing offshore wind
achieved several institutional | sector as growth area in
changes to the electricity broader offshore industry.

regime to make it more
favourable to offshore wind
(electricity market reform;
transmission connections;
streamlining planning)

Making offshore wind part of
the ‘Top Sector’ policy & the
2012 ‘Innovation Contract
Offshore Wind'.
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Table 1. Nurturing, shielding and empowering British and Dutch offshore
wind power (examples).
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Transition scholars all agree that the current way of energy production is
not sustainable in the long run and without a radical change favoring
renewable energy, the negative impacts of climate change and depleting
fossil resources cannot be avoided. The literature is less clear about how
this future system would look like, who are the agents of this change and
how transition can be realized.

The aim of this article is to introduce a special type of social niche
(Hielscher et al., 2011), namely the renewable energy communities that
can be also drivers of sustainability transition. Exploring the transition
potential of such communities provide us opportunity to also take new
perspectives into account, which focus not only on the technological, but
also social aspects and the agents behind this change. These communities
are innovative groups that in contrast to mainstream society are more self-
conscious and able to stand up for their needs and realize joint
investments, thereby contributing to the spread of renewable energy
(Seyfang and Smith, 2006).
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We will use the multi-level perspective as an analytical framework for
studying renewable energy communities in the transition context (Geels,
2005; Markard and Truffer, 2008), which provides also an opportunity for
the further elaboration of the theory by analyzing the complexity and the
nature of niches. The question is to what extent renewable energy
communities, as socio-technical niches, have the potential to scale up and
contribute to energy transition. To answer this question we use the results
of comparative case study research, which focuses on four different cases
in the Netherlands. We have conducted interviews, as well as analyzed
documents, including legislation and policies. The paper provides an
overview of the state of renewable energy communities in the Netherlands,
both from the demand side and the supply side perspectives, examining all
the services, as well as legislation and policies in force that are related to
them. In addition, through our cases we illustrate the diversity of
communities regarding their locations, size, technologies and motivations.

This paper shows that there is already an increasing number of different
local investor groups in the Netherlands, around which a complete
infrastructure is building up. It argues that renewable energy communities
are not only a few homogenous groups sharing the same values and
needs, but there are more and more different communities investing in
renewables locally for diverse reasons. Furthermore, technical, legal,
financial infrastructure and other services are developing around them. As
a result, these communities could survive the valley of death and their
embedding into the regime has already started. In case they receive
adequate governmental support, they would be able to spread in the
regime more easily.

In addition, this paper contributes to transition studies, by focusing on
elements that are rarely taken into account, namely: demand side factors
as well as the role of civil society in the transition. Furthermore, it aims at
elaborating the notion of niches, in order to provide for a comprehensive
answer on how social innovations evolve and transform the incumbent
energy system. Thus, besides studying the state of renewable energy
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initiatives in the Netherlands from the transition perspective, we also con-
contribute to a better understanding of sustainability transitions.
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In order to succeed in transforming the energy system towards renewable
technologies, innovations in these technologies should be fostered by a
mix of policy instruments. The term policy mix has been increasingly used
in the context of climate policy, environmental policy and innovation policy
in recent years, but these existing studies tend to apply a rather narrow
policy mix concept with ambiguous characteristics focusing on the
combination of instruments only. In a recent paper, Rogge and Reichardt
(2013) make a first attempt towards a more comprehensive and
interdisciplinary policy mix conceptualization.

In this paper, we test the suitability and usefulness of their definition of
policy mix consistency for characterizing policy mixes and their impact on
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firm behavior. We do so by analyzing the research case of innovation activ-
activities in offshore wind in Germany and how they are impacted by the
relevant policy mix and its consistency. Methodologically, we conduct
qualitative case studies with power generators and technology providers in
Germany (Yin 2009). In order to study the innovation impact of policy mix
consistency we adjust the research framework of Rogge et al. (2011) to
show the main link between policy mix consistency and innovation, as well
as how this link is affected by context factors and firm characteristics (see
figure 1).

busness environment context factors
+ technology

characteristics
« market factors
* public acceptance

ﬂirm characteristics firm ™\
« technology portfolio
* value chain position

- : - s size

policy mix consistency ‘ corporate
* policy strategy innovation
+ instrument mix —— « ROD
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Figure 1: Research framework

Early results indicate a positive link between policy mix consistency and
innovation. They also show the need to differentiate between a firm’s
strategic decision to engage in the emerging technology of offshore wind
and case-by-case decisions of concrete innovation projects. While for the
former the consistency of the policy strategy appears to be key, the latter
clearly depends on a consistent instrument mix which renders the new
technology competitive. In addition, weak inconsistencies between policy
strategy and instrument mix do not seem to have an effect on innovation
activities as long as the policy strategy appears credible and an
improvement of the instrument mix can be expected. Our first findings let
us preliminarily conclude that the differentiation of three levels of
consistency provides useful insights into the mechanisms of the impact of a
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complex policy mix on firm behavior and allow for deriving precise policy
recommendations.
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This paper gives an overview of seven Dutch smart grid lighthouse
projects, involving households. The authors will describe how interventions
were designed and implemented to influence energy related behaviour
from a multidisciplinary perspective. Moreover, we will describe
household’s experiences with these interventions and the effect on
behaviour. Valuable design guidelines for the development of smart grids
are provided.

Smart grids become increasingly important. The introduction of high
electricity consumers, such as heat pumps and electric vehicles, as well as
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an increase in the local production of renewable energy, is causing new
challenges with regard to balancing demand and supply. If the existing
system can be re-invented so that households are able to adapt their
demand to renewable energy production, a reduction of the back-up
capacity and a more efficient use of the grid can be achieved. This is more
sustainable and cheaper than energy storage. This suggests that the
energy transition requires social change in addition to new technologies.
For this social change to happen, consumers need to recognise and
appreciate the (non-economic) added value. To stimulate and facilitate this
change, innovations in products and services are essential. To take care
that these innovations are successful, it is important to consider the
existing context and daily habits in which people consume energy.
Additionally, knowledge and understanding of their underlying needs and
motivations is essential.
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The proposed contribution analyses the experiences on end-user
involvement in LINEAR over the period 2009 -2012. LINEAR is a large-
scale smart grid project in Flanders, carried out by a consortium of about
20 partners and lasting 5 years (2009-2014). Although the project was
started mainly from the perspective of learning about the technologies
needed for smart grid operations, increasingly the project consortium has
also been confronted with the social reality of end user involvement. This
paper analyses both the expectations about end-user involvement (as held
by the members of the project consortium, representing different business
interests, universities and research institutes) and the actual end-user
involvement as it occurred and evolved in the course of the LINEAR
project.

The ‘Strategic Niche Management’ (SNM) perspective is used as a
theoretical framework. This allows us to analyse LINEAR from the point of
view of its possible contribution to the ongoing energy system transition.
SNM argues that the creation of ‘protected niches’ allowing for
(technological as well as social) experimentation is crucial for promising
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innovations such as smart grids to succeed. SNM scholars have identified
three processes that play a key role in the successful development of a
niche experiment:

i) articulation of visions and expectations;
i) building of social networks; and
iii) first and second order learning processes.

Regarding visions and expectations, we analyse firstly the motives and
rationales of each of the main stakeholders in LINEAR to participate in the
project in the first place and the extent to which these rationales are
connected to expectations about the changing role of end users in the
energy system, and secondly if and how these rationales changed in the
course of project. Adopting the SNM multi-level perspective allows us to
explicitly take into account possible regime and landscape shifts as an
explanatory factor. The focus on the strategies used to build social ties with
and between end users over the course of the project allows us to
understand how and why end users are encouraged to problematize and
change existing habits and routines, and how they responded to such
‘encouragement’. Finally, we also analyse the way learning occurred in the
course of the project, both on the level of the visions and expectations held
by the stakeholders, as on the level of the ‘techniques’ through which the
end users were involved. The empirical data are derived from semi-
structured inteviews with representatives of key stakeholders involved in
LINEAR.

Conclusions are presented on how this research project — that was not set
up and organised from the point of view of transition theory — could be
‘transitioned’ in possible follow-up projects.
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In the face of challenges of energy security, low carbon transitions and the
replacement of aging infrastructure networks, new logics for the
development of ‘smart’ electricity systems are emerging amongst utility
providers and public authorities. While often portrayed as a technical
matter, orchestrated through the top-down intervention of major corporate
or government actors, such shifts in the system of electricity provision also
entail efforts to fundamentally reconfigure relationships between providers
and consumers, and rearticulate energy practices. In this paper, we argue
that understanding the dynamics, politics and implications of systems of
electricity provision requires an engagement with the ways in which new
forms of ‘smart’ energy practice are being constituted as the means
through which to sustain the ‘roll-out’ of smart grids.

Drawing on theories of governmentality and of social practices, we argue
that the social practices of everyday life critically mediate the ways in which
smart grids are being enacted, but also that forms of intervention
conducted in pursuit of the smart grid also aim to reconfigure social
practices in the creation of forms of ‘electricity conduct'.
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Through the initial analysis of the first round of findings from an industry-
regulator funded project being undertaken by engineers, anthropologists
and geographers into the ways in which smart grids are made and
reconfigured in the north of England, we consider the different ways in
which three smart grid interventions do and do not fit" into and around
every-day social practices.

The paper draws on three connected studies which trial a new time-
sensitive electricity tariff, a ‘smart’ heat pump installation and domestic
balancing of solar PV power respectively to investigate the interactions
between new technologies, cultural mechanisms and new forms of
knowledge and discourse and their effect on the orchestration of every day
energy use and social practices.

Using qualitative data generated from over 150 home energy tours the
paper responds to the UK experience of regulator funded innovation in
smart energy systems which has emphasised the need for demand side
management of infrastructure in which customer flexibility is positioned as
a potentially valuable asset for use by network managers to counter two
projected trends; the erosion of supply side flexibility through the increased
adoption of renewable and nuclear generation and increased demand for
electricity powered mobility and heating. Responding to this context we
develop and use a practice flexibility framework which considers inter-day,
intra-day and locational flexibility and practice curtailment to analyse the
ways in which the electricity demanded by social practices may or may not
be rendered flexible by the three intervention types.

Our findings suggest that certain practices are rather amenable to the
introduction of new knowledge and ‘things’, and that where this occurs it
serves reconfigure the ‘constellation’ of particular practices. In other
instances however, practices remain unchanged by the presence of these
interventions and as a result the industry’s reliance on demand side
management must be re-thought to take greater account of context and
community if the promise of the smart grid is to be realised.
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Following the European Commission’s pro-active approach in liberalizing
the EU internal energy market - a field traditionally under the domain of
Member States and their national energy champions, this paper aims to
examine the role of non-state actors at both the national and the EU-level
in the policy coordination of EU-level regulatory measures in the field of
energy from a multi-level governance perspective.

Despite the transfer of competencies to the supranational level in the
energy sector in recent years through the adoption of some major pieces of
energy acquis (such as the energy and climate package 2009, the third
liberalisation package on energy 2009 and the new energy efficiency
directive 2012), most decisions related to the energy mix, in particular the
role of gas, renewable energy and nuclear energy are still taken at national
level. Therefore, national regulatory authorities and stakeholders still have
a key role to play in carrying out energy transition measures and advancing
the completion of an integrated, competitive and sustainable energy
market.

The governance of energy matters at the supranational level is therefore
extremely complex. Moreover, energy policy necessarily overlaps with
other fields, themselves regulated at the EU level to a bigger or a lesser
extent (internal market, trade, climate policy, EU-external relations,
transport, industry, consumer goods, research and development). The
inclusion of a broad group of stakeholders in the national and EU decision-
making process is therefore paramount for the effective and coherent
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coordination of energy legislation. However, participatory mechanisms for
involving stakeholders in the domestic coordination of EU energy
legislative measures have been underdeveloped so far. On the other hand,
energy regulatory authorities have become important inter-mediatory
actors linking the concerns and demands of consumers, operators, market
participants, trade unions and industrial associations to the opinion
formation process at governmental level in Member States and the
decision-making at EU level.

This paper develops one case-study: the third liberalisation package on
energy that introduced new unbundling provisions for vertically integrated
companies with the aim of reinforcing competition on the energy market
and ensuring non-discriminatory access to the grid; and further set up new
regulatory framework for enhanced cross-border cooperation of TSOs and
national energy regulators.

The aim of the study is to examine stakeholder involvement at the main
stages of the policy-making process (policy preparation and decision-
making) in three Member States (Germany, UK and Italy) in order to grasp
the national dynamics of policy coordination and to also look at the
participation of the relevant umbrella organization during the negotiations
at EU-level.

The paper also reflects, in conclusion, on the challenges and opportunities
that the EU multi-level system presents for stakeholder involvement in the
regulatory decision-making in the energy sector.
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In my talk | will present first results of my PhD project in which | investigate
how the four big German power companies (E.ON AG, RWE AG, EnBW
AG, and Vattenfall Europe AG) position themselves in the changing energy
supply system. Since they are powerful actors within the German energy
system they wield big influence on the process of its transformation. Their
actions have so far not been sufficiently researched from a sociological
perspective.

The results | will present are based on the first research row, which implies
a large-scale content analysis of annual reports by the companies, press
reports, and reports by government agencies as well as the analysis of
shareholding networks. The analysis applies concepts from the neo-
institutional theory of organizations. Especially the neo-institutional field-
theory based on the work on DiMaggio/Powell (1983) and Meyer/Rowan
(1977) among others and later modified by Fligstein/McAdam (2012) is
appropriate for the object of study. Some additional theories will be used to
close the gaps the aforementioned work leaves. These will be the concept
of the capability of organizations to adapt to changes in their environment,
developed by Dolata (2011), as well as the discussion on “path
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dependency” in economic sectors and also in single organizations (For an
overview see Werle 2007).

This analysis will provide first answers to the following research questions:

1. Which strategies do the established German energy providers use
to defend their leading position and how do these strategies affect
the course of the energy transition? Did they begin making
organizational changes to cope with the Energiewende? What new
or innovative measures have been enacted? Can attempts towards
a new coalition building be detected?

2. How did they perceive the decisions made by the Federal
Government — primarily as a threat or an opportunity? How did they
react to political regulation? Did they try to take influence on
political decisions?

3. To which extent are there differences/similarities between the
strategies of the different actors?

These questions are particularly relevant because they deal with
organizational inertia — a potential obstacle to the transformation of the
whole energy supply system.

In my talk | will provide a comparing reconstruction of the actions of the
companies in the time period from 1998 to 2013. On this basis | can offer
insights about how, on the one hand, the companies adapt to changes in
their environment and, on the other hand, how the companies actively
influence their environment on their part.

References

DiMaggio, Paul/Powell, Walter, 1983: The iron cage revisited: Institutional
isomorphism and collective rationality in organizational fields. In: American
Sociological Review 48 (2), p. 147-160.

Dolata, Ulrich, 2011: Wandel durch Technik. Eine Theorie soziotechnischer
Transformation. Frankfurt/New York: Campus

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
INTER- AND TRANSDISCIPLINARY CONTRIBUTIONS”



Fligstein, Neil/McAdam, Doug, 2012: A Theory of Fields. Oxford: Oxford
University Press.

Meyer, John W/Rowan, Brian, 1977: Institutional organizations: Formal
structure as myth and ceremony. In: American Journal of Sociology, 83 (2),
p. 340-363.

Werle, Raymund, 2007: Pfadabhangigkeit. In: Benz, Arthur/Litz,
Susanne/Schimank, Uwe (eds.), Handbuch Governance: Theoretische
Grundlagen und empirische Anwendungsfelder. Wiesbaden: VS Verlag fiir
Sozialwissenschaften, p. 119-131



48

CONFLICTS OVER THE EXTENSION OF THE GERMAN ELECTRICITY GRID

Author: Mario Neukirch,
mario.neukirch@sowi.uni-stuttgart.de

Institution: University of Stuttgart, Institute for Social Sciences,
Seidenstralde 36, 70174 Stuttgart, Germany

Type of presentation:  Oral
Session: Governance of Complex Transition Processes

Scope: Transition of the Energy System, Social
Movements, Actors, Renewable Energies, Citizens’
Initiatives, Electricity Grid Extension

Keywords: Conflicts over the Electricity Grid Extension,
Comparative Case Study, Regional Protests,
Strategic Action Field, Challenger-Types and
Interdependencies

Background & Context

Facing the change to renewable electricity production the German federal
government is planning a far-reaching extension of the grid for the
transmission of energy. Wind power from the northern parts of Germany
has to be transported to the industrial centers which are located in the
South and the West. Although the share of renewable energies has been
increasing for years, the building of new power lines is stagnating. Among
the main reasons for this are protests of concerned people who have
founded many citizens’ initiatives along the planned routes.

Content & Findings

This presentation deals with the protest-actors demanding to modify single
routes or the whole plan of grid extension. In this context, “grid extension”
is understood as a strategic action field (Fligstein/McAdam 2011, 2012),
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where the protest-actors are challenging the plans of government and grid
operators. The central task is to find out in which way this field has
changed. Therefore it is necessary to look at both — challengers and in-
incumbent actors. Here, the role of challengers, especially the regional
citizen action groups, is highlighted. Main results are derived from a
comparative case study examining six power line projects which are very
controversial. The first regional protests started around the year 2005. In
each of the cases citizens’ initiatives are supported by local politicians and
municipalities. The regional actors in this context are called Topic-
Challenger. Besides the latter, there two other types of challengers are
identified, which have entered the field later on: Concept-Challengers and
Acceptance-Challengers. The Concept-Challengers, green and left party,
environmental NGOs and critical scientists, are aiming for fundamental
changes of the extension plan. The Acceptance-Challengers on the other
hand, mainly regional governments and specific industry representatives
like wind turbine operators and cable producers, are rather aiming for
incremental changes. But the simple presence of a higher number of
challenger-actors in the field does not mean that the challenger-position as
a whole would have been strengthened. Overall the “challenger-part” of the
strategic action field has become more complex. Concerning their aims,
interests and orientations of action, there are crucial differences between
the challenger-types. In consequence, ambivalences and inner
contradictions among the challengers can be observed.

Conclusion

The concept of Strategic Action Fields is basically adequate to examine the
actor constellations and potential field developments. To make integrated
statements concerning developments of the field as a whole, the actions of
incumbent actors, starting from their reactions to the protests, also have to
be assessed.
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The analysis of the transformation of future energy systems poses
theoretical and methodological questions. With regard to theory, there is no
approach available covering the complexity of the research object in its
entirety. As a consequence, researchers tend to rely on the idea of “Socio-
technical Systems”, a term which indicates the analyzed system relates to
both technical as well as social realities. However, many challenges occur
while defining system/environment relations, system boundaries, the
relevant elements of the system etc. Also, out of this quandary
methodological problems derive for large, interdisciplinary research cluster.
First of all, in using a multitude of approaches and methods, in combination
with a lack of an overall valid theory, there usually is no commonly shared
frame of reference given. This peril threatens to hinder any generation of a
synthesis among the participating schools of thought among technical and
social sciences. In the end this could lead to a lack of common reference in
publishing the single results.
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Against this background, the proposed presentation will draw on work
carried out in context of the Helmholtz-Aliance ENERGY-TRANS; a
research programme that investigates the systemic interactions between
technology, organisation and behaviour in the German energy transition.
Based on the interdisciplinary scientific analysis, ENERGY-TRANS
investigates the interfaces between technical and societal factors that
significantly influence the prospects for the envisioned transformation
process.

The presentation will map the pros and cons of placing the term socio-
technical system at the centre of such an interdisciplinary project. It will
discuss whether different explicit or implicit conceptualisations of the
“energy system” can be captured in a coherent way. However, one
potential solution to the problems mentioned above that we like to explore
is not based on definition work, but on carving out a commonly shared
scientific problem. This should relate to the overall techno-political issue
(consequences of the transformation) and is supposed to be of interest to
all included disciplines, although still examined according to the respective
theoretical and methodical means varying along the subjects involved. By
assessing all projects of the “EnergyTrans”-Initiative individually we like to
propose that “volatility” with its different dimensions (e.g. volatility of wind
and PV electricity production; volatility in energy related user behaviour)
could be such a scientific problem for both social and technical sciences.

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
INTER- AND TRANSDISCIPLINARY CONTRIBUTIONS”



TA AND SUSTAINABILITY TRANSITIONS

TOWARDS A SOCIO-TECHNICAL FRAMEWORK FOR ASSESSING FUTURE ENERGY

TRANSITIONS

Authors:

Institution:

Type of presentation

Session:

Scope:

Keywords:

Bernhard Truffer*
Bernhard.Truffer@eawag.ch

Torsten Fleischer** Torsten.Fleischer@kit.edu
Armin Grunwald** Armin.Grunwald@kit.edu
Jens Schippl** Jens.Schippl@kit.edu

*Swiss Federal Institute for Aquatic Science and
Technology (Eawag)

** Karlsruhe Insitute of Technology (KIT), Institute
of Technology Assessment and Systems Analyses

Oral

Conceptual Approaches of Socio-Technical
Systems

The paper aims at identifying core concepts,
practical challenges as well as the potential
benefits of applying an explicit combination of
Technology Assessment and Socio-technical
Transition Studies.

Technology Assessment, Socio-technical
Transition Studies, energy innovations, prospective
knowledge

Background & Context

The origins of Technology Assessment (TA) and Socio-technical Transition
Studies (STTS) can partly be traced back to shared starting points. The
STTS literature was based on early work on constructive technology
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assessment (CTA), which since the late 80ies argued for a co-evolutionary
analysis of technology dynamics and the assessment of its impacts on
society (in particular as a response to the so-called Collingridge dilemma).
After a phase of parallel development, both approaches developed into
quite different directions. STTS focused primarily on better understanding
the emergence and reconfiguration of socio-technical systems and sectors.
TA on the other side started to focus on issues like uncertainty, non-
linearity of technology development, and the existence of a multitude of
attitudes and preferences in society. This led to a whole set of different TA
brands and approaches. Today, TA and STTS have developed rather
complementary strengths for informing sustainable governance of energy
transitions.

Content & Findings

The present paper aims at taking stock of these literatures and at
identifying productive contact zones for a more explicit mutual re-
engagement. A major potential lays in identifying and assessing future
socio-technical configurations based on a more explicit conceptualization
of socio-technical innovation processes. For TA, prospective perspectives
are constitutive for its analytical framings as well as for its political
recommendations. In order to accommodate for the existence of a
multitude of potential trajectories, context scenarios are often taken into
consideration. However, grounding these trajectories more explicitly in
socio-technical innovation processes could potentially improve the
identification of bifurcation points and other uncertainties. STTS research,
on the other side, is strong at identifying core mechanisms of socio-
technical transformations. It was formalized based on a multitude of in-
depth ex-post analyses. There have been repeated endeavors to apply
these concepts also to forward looking contexts (mostly by combining
STTS concepts with participatory foresight methodologies). However, there
is still no fully elaborated framework for informing policy makers. An
exception was the policy approach of Transition Management, which has
been implemented as a framework informing the Dutch sustainability policy
of the last decade. This concept has however been repeatedly criticized for
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being too much oriented at the specific political system of the Netherlands
and also for remaining politically rather naive, bordering sometimes even
on a technocratic attitude. Here we see a potential benefit of reconsidering
the experiences gained in the different TA traditions, as they are
traditionally strongly embedded in real world policy contexts.

Conclusion

Against this background, the paper aims at identifying core concepts,
practical challenges as well as the potential benefits of applying an explicit
combination of both approaches. In particular, we will discuss in how far
this could inform the current German energy transition. This will be
accomplished by reviewing the extant literature and by proposing
integrative concepts. We will furthermore draw on former research on
expected developments of energy storage technologies (fuel cells and
batteries for mobile applications) and agricultural biogas for illustrative
examples.
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Background & Context

When talking about the “Energiewende” we refer to an ongoing process in
which the energy sector changes fundamentally, e.g. by substituting fossil
and nuclear fuels with renewable energy sources, a substantial increase in
energy efficiency and a reduction of energy demand. Such a far-reaching
transformation of an established socio-technical system is highly complex
because it encompasses technological, institutional, organizational and
behavioral changes accompanied and guided by a broad set of policies at
different levels. In the case of the energy sector, we expect particular
challenges because of its long-lasting, capital-intensive infrastructure, a
high degree of technological interdependencies (Markard, 2011) and
ongoing changes through market liberalization (Markard and Truffer, 2006).

In the innovation studies literature, the transformation of socio-technical
systems has been analyzed from different perspectives and with different
frameworks. These include large technical systems (Hughes, 1987;
Joerges, 1998), the multi-level perspective on socio-technical transitions
(Smith et al., 2010; Geels, 2011), the technological innovation systems
framework (Bergek et al., 2008; Jacobsson and Bergek, 2011) and related
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approaches (e.g. Smith et al., 2005; Dolata, 2009). So far, the aforemen-
aforementioned strands of literature have emerged rather independently
although they deal with the same or closely related phenomena and are
based on similar ontologies. Scholars have just begun to analyze the
differences and complementarities of these approaches (Markard and
Truffer, 2008; Weber and Rohracher, 2012).

Content & Findings

In this presentation, we review the contributions of the aforementioned
strands of literature with regard to the phenomenon of the “Energiewende”
(energy transition). The energy transition is a policy-driven, multi-
dimensional transformation that includes organizational, institutional and
technological changes on both supply and demand side. In technological
terms, it involves many technologies in different stages of maturity and
diffusion.

The paper starts with the identification of the core characteristics of such a
sectoral transformation. Then, the innovation studies and transitions
literature will be reviewed against the background of these characteristics.
In a third step, differences and commonalities are analyzed. In the final
part, we discuss the implications when studying sectoral transformation
with the use of different frameworks:

We will show that each of the different framework holds particular benefits
for the study of the energy transition. The multi-level perspective highlights
the institutional rigidities in the established sector, the large technical
systems perspective directs attention to the systemic nature of the
transformation but also to the role of agency in this process and the
technological innovation systems approach is particularly useful to
understand the dynamics of selected technologies in the broader
transformation.

However, to adequately address the energy transition conceptual
refinements are needed that embody — in a combined or complementary
way — the insights of more than one framework.

Conclusion
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Future studies on “Energiewende” issues will generate more balanced
insights where they acknowledge the strengths and limitations of the
frameworks they are working with, and ideally perform complementary
theoretical analyses to come to terms with the complexities of the novel
phenomenon.
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Contemporary social theories such as Ronald Ingelhart’s theory of value
change and culture shift in advanced societies or the theory of reflexive
modernization by Ulrich Beck, Anthony Giddens and Scott Lash assert that
modern societies go through profound structural transformations. Such
transformations induce new constellations of challenges, problems, risks
and conflicts because major changes in society and politics are shifting
from established manners, customs and generally accepted modes of
behavior to new norms and values. Issues of transformation arise from the
complex, multilayered, ambiguous and open nature of societal and political
change. This may concern all levels and spheres of political activities and
comes along with institutional change that is unavoidably a value-laden,
disputed and context-dependent process, which mostly produces
unanticipated outcomes. Current transformations are often associated with
examples such as the political change in terms of statehood, deregulations
through liberalization, the balancing of the complex interplay between
societal and economic demands, ecological integrity and resource security
in terms of natural resources, energy transitions, the trade-offs between
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individual data collection, provision of collective security and fundamental
democratic and civil rights, or the change of expert institutions in political
advisory services between scientification and democratization. A broad
range of norms, values, attitudes, and behaviors unveiled by individuals
and groups have become increasingly crucial for transformations in all
sectors and at all organizational levels and result in demands for more
inclusion and participation, network-based organizational forms and new
de-centralized modes of politics which rely on the conceptual ideas of
governance.

Research on contemporary governance systems reveals that
governmentally driven and hierarchically enforced policies and regulations,
i.e. the authority by government is increasingly repelled by new forms of
governance that is characterized by a new interplay and collaboration
between the state, science, economy, civil society, and the public. A key
feature of the new interplay is the emergence of horizontal forms of
cooperative and coordinated interaction that take place at multiple levels.
Here, state actors are one actor group among others and do not possess
anymore the prerogative of developing and setting regulations unilaterally;
the government adapts to a new role as co-policy maker and ensures the
basic institutional conditions. These new horizontal modes of governance
are increasingly employed because they are deemed to be more efficient,
respond to the shortcomings of the command-and-control approach, and
involve the society in designing political regulations. However, recent
studies on the state-of-the-art of governance research concludes that new
forms of governance have become increasingly important for the
production of collective goods, but their effectiveness and efficiency seems
to be limited. Furthermore, governance research has widely studied new
governance forms and mechanisms as reaction to transformation and to a
lesser extent as authority over transformative and structuring power. The
existing literature does not explore sufficiently the ways how governance
can set up mechanisms and capacities to handle transformation issues.
Hence the following questions can be raised: What kind of governance can
be shaped that has adequate power to cope with transformation issues?
What kind of public and private capacities and capabilities are
indispensable for the handling of challenges, problems, risks and conflicts
of transformation? How would a new governance system look alike that is
pragmatic and feasible? Can state capacity, stakeholder and public
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participation and deliberation, and the involvement of expert organizations
reinforce each other in order to achieve a socially and publicly acceptable
problem solving capability in terms of transformation issues? How can
institutions of a new governance system sustain the rule of law?

We argue that the challenges, problems, risks and conflicts arising from
transformations and corresponding institutional change could be steered
and handled via a concept of dynamic governance. The conceptualization
of dynamic governance relies on three core capacities and mechanisms in
terms of inclusiveness, reflexivity and adaptability. Methodologically
speaking, the article establishes a causal link between transformation
issues and key governance capacities. We conceptualize a normative-
prescriptive perspective that key governance capacities can produce
dynamic structures and processes of institutional problem solving capability
to handle issues of transformation and thus serve as dependent variable.
The paper links theory and practice as well as normative conceptualization
and institutional feasibility.

For this purpose, we firstly review and reconstruct major concerns that
have been only insufficiently studied. First, the scholarly literature does not
adequately theorizes institutional reflexivity, flexibility and adaptability in
terms of transformation with regard to distinctions between change,
stability and continuity. Second, we do not sufficiently know about causes
and mechanisms interacting to produce institutional variation and
alteration. Third, we do not know enough about institutional processes of
reconfiguration and rescaling of public policy, especially with regard to
causes and consequences of the transformative and structuring power.
Fourth, we have little knowledge and experience of how to align
institutional change with political and public support for the necessary
development of dynamic governance. We reflect these issues from
different perspectives of new institutionalism which emphasize flexible and
responsive processes of institutional change and the need for sustainable
institutional reform.

Rational choice institutionalism relies on instrumental rationality and on
micro-level explanations assuming the rationality of actors so that actors’
decisions accommodate the consequences of action. Institutions are thus

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
INTER- AND TRANSDISCIPLINARY CONTRIBUTIONS”



seen as stable structures of balance due to fixed rationalist preferences of
the actors. Historical institutionalism is based on the logic of the path de-
dependency which focuses on macro-level explanations of organizational
and institutional configurations as established patterns of self-reinforcing
historical paths. And sociological institutionalism refers to the logic of
appropriateness and sees institutions as socio-culturally constituted norms.
These basic assumptions underlying the “older” new institutionalisms
represent a more equilibrium-focused and static view that is undermined by
the “new” discursive institutionalism with a more dynamic take on change
and discourse as explanatory variables.

Discursive institutionalism with the logic of discursiveness relies on the
explanatory power of ideas, discourse and deliberation producing
institutional problem solving capacity. Similar approaches have been
denoted as constructivist institutionalism, strategic institutionalism or
ideational institutionalism. The “older” three approaches of rational choice,
historical and sociological institutionalism rather neglect the explanatory
power of discourse and how to convey ideas of how to handle change.
Discursive institutionalism is increasingly gaining ground in governance
research. It underscores the thesis that new governance institutions can
frame interaction, communication and mechanisms of coordination
between political and societal actors as reflexive processes developing and
fostering substantive content on how to overcome obstacles and to solve
problems. Discursive institutionalism is a dynamic and functional approach
that can shed light on particular aspects of inclusive, reflexive and adaptive
settings in institutional contexts that provide structures and mechanisms for
handlings issues of transformation.

We attempt to glean how the institutional and procedural incapability of
current public policy courses and mechanisms can be overcome in the face
of challenges, problems, risks and conflicts of transition and
transformation. We assume here a dynamic governance perspective in a
multilevel system. In so doing, we try to conceptualize a framework for a
dynamic configuration consisting of a complex governance regime
coordinating multiple levels. It is characterized by active, flexible and
extensible structures and functions of authority over transformative power
at multiple levels that rely on three major performative capacities.
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Inclusive capacity refers to new or revised institutional and
procedural structures and mechanisms that enable a coordinative
and effective interplay and collaboration of vertical and horizontal
configurations and interactions of public and private actors in a
multi-tiered system.

Reflexive capacity alludes to a mechanism of reflexivity in order to
support an intricate process of discourse, deliberation and
evaluation. The actors’ perceptions of and reactions to
transformation issues affect the situations and contexts they are
observing as well as the behavior of actors. Distinctively discursive
and deliberative pragmatic learning processes at the policy-
science-public interface convey a process of self-reflection, self-
interrogation and self-assessment. State, civil-society and
economic actors collectively scrutinize and evaluate the ability of
the public sphere to accept the outcomes of transformation
processes and to tolerate the responsive actions in terms of
change and acting under insecurity. The aggregation of discourses
through deliberative and participatory processes promises to
provide ways and means to advance the very meaning of the
challenges, problems, risks and conflicts and shed light on
potential problem solving. Different forms and procedures of
deliberation and participation can provide platforms where
competing arguments and interpretations are exchanged as well as
beliefs and values are openly discussed. The opportunity to
resolve conflicting cognitive, evaluative and normative expectations
lies in the process of identifying reliable consensual cognitive
knowledge. Moreover, it would be important to discuss and define
collective values, norms and rules that are ethically acceptable and
regarded as fair and socially just, when common resources and
institutional means need to be activated for achieving common
good oriented solutions. In this deliberative and participatory
framing, state, economy and civil society actors would be involved
to fathom the adequacy, applicability and responsiveness of policy
solutions that are deemed socially and publicly acceptable.
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- Adaptive capacity relates to a systematic approach to
organizational and policy learning via institutional structures and
mechanisms that are conducive to resolving cognitive, evaluative
and normative problems and conflicts. It is about a dynamic
process of continuous and gradual learning and adjustment that
involves all relevant actors, in particular government, corporate
sector, science, and civil society. In practical terms, it is the ability
to design or rescale institutional arrangements, mechanisms and
processes by which public policy and society can collectively
handle the challenges, problems, risks and conflicts arising in
times of transition and structural transformation. It requires learning
from pros and cons of previous and/or similar path dependencies,
rationalizations and pertinence in order to cope with current
problems and conflicts and apply these lessons to address newly
emerging issues and challenges.

Finally, we will draw conclusions and implications of how this new
institutional architecture of dynamic governance with capacities and
capabilities in terms of inclusiveness, reflexivity and adaptability can
contribute to a new authority over transformative and structuring power and
thus to change the existing course of public policy making in the energy
sector and how a new governance regime could be shaped that is
essentially different in the design and constitutionalization than the
traditional organizations and institutions that govern and control the energy
system.
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The International Risk and Governance Council has explored models of
risk governance, including regulatory oversight, industry practices and
public interaction in association with the management of risks that are
inherent in the development of natural gas resources from unconventional
reservoirs. Because of the variability within and between countries in
political cultures, the assignment and administration of property rights and
revenue, and the degree of trust by the public in regulators, science,
industry and environmental organizations, there is no single regulatory
model that can function comprehensively in all political jurisdictions.

Like all forms of energy production, unconventional gas production is
associated with risks as well as benefits. The development of natural gas
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from “shales” and other unconventional reservoirs utilizes advanced drilling
and completion technologies that are now being deployed on very large
scales. While the application of these technologies has allowed access to
gas resources that were previously unable to be recovered, the production
of gas using these techniques carries additional implicit risks. The
magnitude of these risks may vary considerably based on the specifics of
the particular development. Risks may be related to inadequacies in
technologies or procedures or may be based on the problems with the
implementation of appropriate techniques. The more localized and
technology specific risks are coupled with water contamination, induced
seismic activity, and methane emissions. Methane emissions can increase
the overall risk of climate change due to their increased potency relative to
other fossil fuels. Other risks are more areally extensive and often found
with large scale industrial development including land and nature impacts,
nuisance risks (e.g., truck noise, air pollution), wastewater management
and community changes associated with development in previously
nonindustrial areas.

Comprehensive and effective regulatory systems are required in order to
ensure that the risks of unconventional gas production are managed in a
responsible manner that benefits the maximum number of different
stakeholders. If regulatory systems are inadequate, then irresponsible
behavior by developers can damage the environment, impact the health of
humans and ecosystems, and inhibit effective and sustainable
development. On the other hand, overly restrictive regulatory systems
could lead to inefficient and prohibitive business conditions, again resulting
in unsustainable development. A crucial component of these evolving
regulatory systems is the participation of local stakeholders in the process
and the incorporation of their interests, especially those communities of
stakeholders that are directly affected by development, into the governance
of associated risks. Local communities may vary considerably in their
receptivity to the rapid economic changes — as well as environmental risks
-- associated with intensive unconventional gas production. Their overall
agreement will ascertain the societal legitimacy that is required for the
establishment of a political legitimacy for unconventional gas development.
Vice-versa, their opposition will undermine most industry or policy plans.

Alternative governance models for managing risks associated with
unconventional gas development must be based on scientific and technical
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information, take into consideration the economic benefits of development,
the global climate impact, and concerns of the effected communities.

Specifically, models include types of public and local community
participation that can inform public-acceptance decisions. Collaborative
decision-making has been found to be critical for effective interaction
between those stakeholders implementing the development and local
communities affected by the consequences of the development. A
combination of stakeholder's interests with regulatory oversight and
industry best practices will result in a more effective governance of
development.

CONFERENCE “ENERGY SYSTEMS IN TRANSITION:
INTER- AND TRANSDISCIPLINARY CONTRIBUTIONS”



ROBUST-DECISION MAKING AND THE RESILIENCE APPROACH AS TOOLS TO DEAL
WITH DEEP UNCERTAINTIES IN ENERGY PLANNING

Author: Jakob Wachsmuth wachsmuth@uni-
bremen.de

Institution: Universitat Bremen, Enrique-Schmidt-Str. 7, 28359
Bremen

Type of presentation  Oral

Session: Coping With Risk and Uncertainty

Scope: dealing with uncertainties, energy transition, design
principles

Keywords: energy system, resilience, robust decision making

Background & Context

The European energy system is expected to be transformed into a low-
carbon energy system during the next decades. In particular, the electricity
supply shall be based almost completely on renewable energies and the
total consumption of energy shall be reduced significantly. This means that
the energy system will almost surely look completely different in 40 years.
This time scale is shorter than the lifetime of a large part of the
infrastructure. Therefore the planning of long-living energy infrastructure
faces deep uncertainties about both the technological and the socio-
economic setup of the future energy system, which have to be taken into
account in one way or another during the planning processes.

These uncertainties are characterized by the fact that it is impossible to
estimate either the impacts of different possible developments or their
probabilities. Hence, a traditional risk analysis where the risk of a
development is the product of its probability and its impact cannot be
carried out (cf. Stirling 2003). A common answer to this is the consideration
of a set of scenarios, either covering the most plausible developments in
an explorative way or describing possible pathways to reach a normative
goal (see e.g. Borjeson et al 2006). Still the question remains how to
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choose an adequate set of scenarios and how to weigh the outcomes of
different scenarios. Furthermore, rare extreme events are typically not cov-
covered in the consideration of scenarios. In our contribution, we will
consider two rather different approaches to this issue, namely robust-
decision making and the resilience approach.

Content & Findings

Robust decision making (RDM) was introduced by Lempert et al (2003) in
the context of climate change mitigation policies. The key principle of RDM
is to trade-off optimality / efficiency of planning strategies for robustness,
i.e. for a good performance throughout a large variety of scenarios. These
scenarios are meant to represent the whole spectrum of the main
uncertainties. Therefore RDM is very complex and thus difficult to apply. It
has been applied in the context of infrastructure planning and adaptation to
climate change, in particular to water management (Dessai and Hulme
2007). We are not aware of an application to the planning of energy
infrastructure though.

The resilience approach focuses on system structures that help to adapt to
changing conditions and disruptions. It was originally based on the analysis
of ecosystems by Holling (1973) and applied to energy systems by Kahn
(1978) as well as Lovins and Lovins (1981). Gleich et al (2010) have
suggested to use resilience as a guiding concept for directing system
design towards systems that are able to maintain their services in case of
turbulent conditions and surprising events. To this end, they suggest to
define certain abstract design principles for resilient systems, e.g. the
integration of buffers, redundancy, and diversity. An important question in
this context is which of the structures to combine and how.

In most applications of planning of energy infrastructure, the uncertainties
are too manifold to be addressed by robust decision making. Thus there is
need for heuristics that help to identify robust strategies for the planning of
energy infrastructure. Two main uncertainties about the design of future
energy system concern the penetration of decentralized supply structures,
as well as the extent of interoperability of the electricity and gas grids. In
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our contribution, we explore how to apply RDM to these two issues in an
idealized example. To do so we present a corresponding toy model and a
methodology to evaluate the model in order to identify design principles
that might be generalized to more complex applications. Such principles
can help to concretize resilience as a guiding concept for decision making.

Conclusion

We conclude that RDM and the resilience approach may benefit from each
other. On the one hand, the resilience approach helps to identify initial
candidates for robust strategies. On the other hand, RDM can be used to
identify the most useful combinations of resilient design principles. The
final goal is to find resilient design principles for the planning of energy
infrastructure that lead to robust decisions, even when the use of the full
machinery of RDM is not possible because of its complexity.
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China determines to take an energy ftransition from the fossil fuel
dominated energy structure towards a cleaner and more sustainable one,
as it was declared and set as a national strategy in the 11th Five Year Plan
(2005) and subsequent documents. The renewable energies, including
biofuels and other kinds of bioenergy, play an important role in realizing the
transition, although their proportion is still trivial compared to the
conventional ones. In fact, Chinese government has already initiated a
number of pilot projects and promulgated a series of regulatory documents
to set rules and guidances for the development of fledging biofuel industry.
In the 12th Five Year Plan for Renewable Energy, the government claims
that the annual production of fuel ethanol (bioethanol) and biodiesel has
reached 1.8 million tons and 0.5 million tons.

In view of such an emerging business, the paper is to address the question
of if there are any sustainability standards or criteria on biofuels developed
in the law of China. With the mounting research and evidence, the negative
impact of biofuels on environment, land use and social well-being has been
argued and put on table, which obliges policy-makers to impose
sustainability requirements, such as the sustainability scheme implemented
in the EU. Thus, the purpose of the paper is to find the sustainability
requirements or even criteria, in environmental, social and economic
dimensions, imposed on biofuels production and supply. In this regard, two
points need to be stated. Considering the characteristic of China’s legal
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and political system, the official documents entitled as ‘plan’ or ‘guideline’
are of great relevance and importance, although they may have no norma-
tive and binding effects. In this sense, the sustainability requirements stat-
ed in these documents should be treated seriously and taken into account.
Secondly, the sustainability standards or criteria do not need to take the
shape of framework legislation or explicitly stated as those in the EU Re-
newable Energy Directive. Thus, the requirements that are scattered vari-
ous laws (such as the law on environment or land use) but may have ef-
fects on biofuels should also be taken in view.

The finding of the research — whether there are sustainability standards or
criteria that have been or are being developed — could be meaningful for
the biofuel investors to predict and understand related Chinese policy and
law.
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In socio-technical transitions, technological change brought about by the
introduction of new

features or modifications in a given technical system can engender chang-
es at the social level, influencing the way in which people relate with and
perceive technology and how technology directly and indirectly affects
people’s life. In this paper, ethanol used as a biofuel is taken as a case-
study to identify potential social impacts of an intended transition between
first and secondgeneration technologies through an expert consultation
using the Delphi method. Experts are asked to indicate and analyse main
issues that are likely to play a part in the social sustainability of second-
generation ethanol, also called cellulosic ethanol, in the future. For that, the
study builds on previous research in which a social matrix for the impact
assessment of ethanol was designed, and adopts a lifecycle approach
where two different technological pathways are compared, highlighting
implicated actors. Following the rationale of social impact assessment
scholarship, it gives emphasis to the analysis of the experience of social
change in poorer regions and to how ethanol transition could foster (or
hinder) positive social outcomes for more vulnerable groups. Impacts are
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assessed as regards their probability of occurrence, level of reversibility
and contribution to wellbeing improvement and poverty reduction, among
other criteria. The research aims at informing decision-makers, impact
assessment practitioners and the academic community on the possible
scenarios, in terms of social trade-offs, that could arise when cellulosic
ethanol is commercially available worldwide. While mitigation of major so-
cial threats such as food insecurity may be regarded as an advantage due
to the use of non-edible crops as feedstock in the production of cellulosic
ethanol, other potential benefits of a transition between ethanol genera-
tions are less clear. Among others, farmers’ adaptation and access to new
technologies, shifts in the demand for skilled and unskilled workers, and
water security are examples of issues that deserve more attention from the
academia and governments.
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