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The transition to low-carbon energy systems is one of the greatest 
challenges confronting our societies today. Efficient energy use 
and emission-free energy production are necessary to mitigate 
climate change and keep the world inhabitable for the generations 
to come. Germany has set out to tackle this challenge by 
completely phasing out nuclear power production and replacing 
its current energy system - which still largely depends on nuclear 
power, oil, coal  and gas - with a system based almost entirely on 
renewable energies. This process is called Energiewende.
The transition process poses enormous technical, economic and 
societal challenges. Currently, the greatest technical challenges 
confronting Germany’s Energiewende are the coupling of energy 
sectors, the development of novel energy storage technologies 
and their integration into flexible energy networks. At the same 
time, the introduction of these new technical infrastructures 
demands new business models, specially tailored regulatory 
instruments and - not least - the adaptation of lifestyles. Today, 
six years after the nuclear phase-out policy, the Energiewende  
still enjoys broad public and political support, but local conflicts 
and political opposition are increasing. It is therefore highly 
important to weigh potentially opposing interests and assess the 
costs and benefits of different pathways towards an economically 
feasible, socially just and environmentally sustainable energy 
transition. 

The Leibniz Research Alliance on Energy Transitions has set out to 
generate a holistic understanding of this complex transformation 
process by combining the scientific expertise of 20 Leibniz 
institutes in a broad range of energy research fields. These include 
economics, sociology, political science, educational science, 
climate science, material science and geo-engineering. The 
Research Alliance acts as a platform for interdisciplinary scientific 
exchange and for focused communication to the public. The 
members of the Alliance engage in joint research projects, produce 
joint publications, and regularly host joint scientific events. 
For more information on current projects, news, and activities 
please visit www.leibniz-energiewende.de

Interdisciplinary research for 
a successful energy transition

The Leibniz Research Alliance on Energy Transitions 
engages in five types of activities.

We foster interdisciplinary  
scientific exchange.

We conduct collaborative  
research projects.

We engage in communication  
to the public. 

We give policy advice.

We support young researchers  
in their scientific careers.
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Dr. Weert Canzler is speaker of the 
 Leibniz Research Alliance on Energy 
Transitions and senior researcher  
at the Berlin Social Science Center 
(WZB). 

How do you assess the current state 
of Germany’s Energiewende?

Dr. Weert Canzler The transition to 
a clean energy system should not be 
seen as an end in itself. Instead, the 
Energiewende should be understood 
as part of a much larger endeavor to 
decarbonize our economy. We are 
pursuing this goal in order to meet 
our climate protection targets. Today, 
the Energiewende stands at a critical 
juncture: although renewable energies 
already cover more than one third of 
Germany’s total electricity consumption, 
we are only just starting to actually 
transform the system. Like nuclear 
electricity production, it is now time to 
phase out fossil fuel based electricity 
production. We are facing a very tough 
process. It might be even tougher to 
renew the heat and the transportation 
sectors. Here, we are only at the very 
beginning of the decarbonization process.

What are the greatest challenges 
currently confronting Germany’s 
Energiewende?

Dr. Weert Canzler The transition to 
a clean energy system is not only a 
question of technological innovation, 
but touches all areas of life. Let’s take 

and civil society organizations to create 
test-beds for socio-technical innovations. 
At the same time, research is responsible 
for observing possible conflicts or 
problems from a distance and feeding 
them into the public and the political 
discourse. 

How does the Leibniz Research 
 Alliance on Energy Transitions 
 contribute?

Dr. Weert Canzler The Leibniz Research 
Alliance on Energy Transitions is active in 
both of these roles. Due to its high degeree 
of interdisciplinarity the Alliance is able to 
integrate perspectives from many different 
fields and translate them into theoretical 
and practical knowledge. Our member 
institutions collaborate in interdisciplinary 
research projects, in joint conferences 

transport as an example. If we truly aim 
to decarbonize our transport systems,  
we cannot simply exchange the engines 
of millions of private cars and make them 
electric. Even if prices continue to drop, 
we will never produce enough renewable 
electricity to cover such a demand!  
The solution must lie in increasing energy- 
efficiency and changing individual 
mobility routines. And that requires a 
fundamental transformation of the system. 
What we currently need is a strong 
guiding vision of a decarbonized 
society. This vision should be built on 
actual success stories, such as the 
rapid proliferation of renewable energy 
technologies or the enhancement of 
local value chains through communal 
energy initiatives. Positive examples 
for decentralized renewable energy 
production exist, or for the pivotal role 
prosumers can play in a future energy 
system, but they need to be strengthened 
and communicated. They also need  
a supportive regulatory enviroment.

What can research contribute 
to a successful energy transition?

Dr. Weert Canzler Research can 
contribute fundamental knowledge 
about the technical, economic and social 
aspects of energy transitions. Moreover, 
researchers can practically support the 
development of decarbonized futures 
by participating in multi-disciplinary 
experiments. This is increasingly the case. 
More and more research institutions are 
engaged in partnerships with businesses 

and public events, and in collective 
publications. Due to the Alliance’s close 
affiliation to two real-world laboratories, 
we also maintain regular ties to the 
business community, to various civil 
society organizations, and to relevant 
political bodies. Three core issues  
frame our collective scientific endeavor: 
the balance between centralized  
and decentralized energy systems, the 
balance between public and private 
interests, and the balance between 
local and global effects. If we manage 
to advance and systematize knowledge 
in these three areas, then the Alliance 
will have done an important job for 
Germany’s Energiewende.

Interview with
Dr. Weert Canzler
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for the risks and potentials of changing 
agricultural markets.

Regulation, education,  
and public acceptance

This research perspective focuses on  
the socio-political challenges associated  
with energy transitions. In particular,  
it is concerned with the study of public 
participation and acceptance, the 
institutional arrangements, and the modes 
of energy governance within a multi-level 
system. This entails questions related  
to the production of scientific knowledge 
and different modes of knowledge 
transfer, the impact of formal and informal 
education on the development of skills 
and attitudes, and the conditions for 
participation and behavioral change.  
For example, it asks how public 
participation can be activated, how the 
necessary knowledge can be transferred 
to the relevant actors, and what role 
political regulation can play to support 
the transition process.

Social, economic, and ecological effects

This research perspective is concerned 
with the (possible future) effects of energy 
transitions on social, economic, and 
ecological conditions in Germany and 
beyond. Most importantly, the Alliance’s 
research examines the effects of energy 
transitions on businesses and households, 
asking how the development of energy 
prices affects low-income households,  
and how energy poverty can be avoided.  
For this purpose, it analyzes current 

energy markets and develops suggestions 
for integrating the future German and 
European (electricity) markets. Moreover, 
this research perspective focuses on 
the relationship of energy transitions 
and climate change, the stability of 
ecosystems, and the exploitation of 
natural resources. In particular it asks how 
renewable energy production influences 
the overall emission of green house 
gases, especially in light of contradictory 
political incentives concerning the 
development e.g., of the coal sector.

Materials and technological innovations

The German Energiewende was conceived 
in part to foster scientific and industrial 
innovation and reinforce Germany’s 
leading role as a pioneer of environmental 
technologies. Accordingly, this research 
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perspective focuses on the development 
of novel processes and technologies 
for the renewable energy market, in 
particular, the combination of material 
and energetic uses of renewable energy 
sources and the coupling of heat and 
electricity systems. It is concerned with 
the development of new materials, e.g. 
nano-structured or catalytically active 
surfaces for electrical and chemical 
energy storage, hydrogen technologies, 
or power-to-x processes. Its main focus 
lies in the development of energy storage 
technologies, fuel cell technologies, and 
energy-efficient materials.

For publications on these topics see:
www.leibniz-energiewende.de/ 
publikationen-downloads/

Structure of the Leibniz Research Alliance on Energy Transitions

The Leibniz Research Alliance on 
Energy Transitions takes five distinct 
perspectives on energy transition 
research.

Urban and regional development

From the perspective of urban and regional 
development research, the Alliance 
is especially interested in the spatial 
transformations occurring due to energy 
transitions. In particular, it is concerned 
with the constitution and governance 
of the new spatial configurations that 
are emerging alongside decentralized 
renewable energy production. This includes 
the effectiveness of different formal 
and informal planning instruments, the 
interrelations between different levels of 
governance, and the ways in which  
urban-rural relationships are changing due 
to low-carbon energy transitions. 

Land use and land competition

This research perspective is concerned 
with the competition between different 
uses for agricultural land that arise with 
the proliferation of renewable energies. 
Here, the Alliance primarily focuses on 
the trade-offs between food security and 
bioenergy production on the one hand, 
and the effects of intensive biomass 
cultivation and large wind power plants on 
ecosystems on the other.  Competition over 
land uses is investigated at a global scale, 
while the effects of renewable energy 
plants on biodiversity are examined at 
the local scale. Moreover, these questions 
are embedded in an overarching concern 

6 7



Research agenda

The Leibniz Research Alliance on Energy Transitions 
has set out a research agenda for interdisciplinary 
work focusing on three core challenges confronting 
the Energiewende, conceived as arenas of debate 
between the often conflicting priorities of 

-  centralized and decentralized systems 
-  public and private interests and 
-  global and local effects.

The purpose of the Leibniz Research Alliance is to 
systematize, advance and disseminate knowledge 
on these three core challenges as a source of 
inspiration and guidance for energy research and 
policy. 

Centralized and 
decentralized systems

The German Energiewende is increasingly 
challenging centralized structures of 
energy production, provision, distribution, 
and trade. This is especially true for  
the electricity sector. Here, more and more 
small and medium-sized power plants are 
replacing the few large generation plants 
that dominated the system for years.  
To what degree this multi-faceted 
decentralization process will continue and 
to which ecological, spatial, technical, 
and social effects, is currently unclear.  
The Leibniz Research Alliance on Energy 
Transitions asks how viable decentralized 
structures are in comparison to 
centralized structures, when and where 
decentralization makes sense, and to 
what degree centralized structures should 
be maintained. The guiding research 
questions for this core challenge are:  
How can renewable energy systems be 
planned and managed at different 

operational scales? How can system 
flexibility be maintained across different 
operational scales? What are the effects 
of decentralized energy systems on local 
and regional development? How can 
decentralized energy production and 
power-to-x technologies be integrated 
into a central grid and into the mobility 
sector? How do centralized and 
decentralized energy systems affect 
public participation and acceptance?

The research cluster on centralized 
and decentralized systems is headed 
by Prof. Dr. Dirk Uhrlandt, Leibniz 
Institute for Plasma Science and 
Technology in Greifswald (INP). 
For more information please contact: 
uhrlandt@inp-greifswald.de

For the Alliance’s research projects see:
www.leibniz-energiewende.de/forschung/forschungsprojekte/

8 9



The Energiewende is often described by 
its advocates as a collective endeavour  
of national significance. Broad support for 
the nuclear exit policy in Germany is 
indeed widespread. However, experiences 
in implementing the transition to a nuclear- 
free and more renewable-dependent 
energy system are revealing severe 
conflicts of interest over the pace, 
direction, and price of the Energiewende. 
In particular, how benefits and costs  
of the Energiewende are being distributed  
- spatially, socially, and economically - is 
the subject of intense debate. The Leibniz 
Research Alliance on Energy Transitions 
sets out to clarify which public and 
private interests are being voiced for and 
against the energy transition, how these 
interests are changing, and how they are 
being negotiated. It seeks to contribute 
an understanding of whose interests  
are being served and whose are being 
jeopardized in the process, and how 
competing interests can be balanced.  
The guiding research questions are: Which 

Public and private  
interests

Global and local  
effects

The German Energiewende is not an 
isolated national endeavor, but part of a 
larger global attempt to decarbonize our 
economies and mitigate climate change.  
It is also embedded in the more proximate 
European context, where questions of market 
integration, technological coherence, 
political goals, and socio-cultural impact 
need to be discussed in relation to other EU 
countries. The Leibniz Research Alliance on 
Energy Transitions therefore identifies the 
international dimensions of renewable 
energy production, storage, distribution, 
and use as one core challenge currently 
confronting the German Energiewende. This 
challenge encompasses the complex ways 
in which transformations on the local scale 
(e.g. landscapes or local economies),  
on the national scale (e.g. grid planning or 
technical standards), and on the 
international or global scale (e.g. European 
energy policy or GHG emissions) mutually 
influence each other. It includes important 
questions as to how the German energy 
transition is integrated into European and 

public and private interests are being 
voiced for or against the energy transition? 
How are these interests changing and 
how are they being negotiated? Whose 
interests are being served and whose  
are being jeopardized by the energy 
transition, and how can competing 
interests be balanced? How can a broad 
range of public interests (e.g. climate 
mitigation, energy justice, built heritage) 
be given greater consideration in the 
implementation process? 

global contexts or how German energy 
policy interacts with European and 
international energy policies. It also 
involves research on the effects of local 
energy transitions on global environmental 
change and vice versa. The guiding 
research questions are: How is the German 
energy transition integrated into European 
and global contexts? How does German 
energy policy interact with European and 
international energy policies? What are the 
effects of local energy transitions on global 
environmental change? How does the 
global sustainability discourse influence 
the German energy transition and vice 
versa? 

The research cluster on public and 
private interests is headed by 
Dr. Ludger Gailing, Leibniz Institute 
for Research on Society and Space  
in Erkner (IRS). 
For more information please contact:
ludger.gailing@leibniz-irs.de

The research cluster on global and 
local effects is headed by  
Prof. Dr. Ute Harms, Leibniz Institute 
for Science and Mathematics 
Education in Kiel (IPN).
For more information please contact:
harms@ipn.uni-kiel.de
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Profiles of the Research 
 Alliance’s member institutes

The Leibniz Institute für Agricultural Engineering  
and Bioeconomy in Potsdam develops techniques and 
processes for exploiting valuable materials and biogenic 
fuels from agriculture, with the aim of advancing a 
bio-based materials and energy economy. In order to 
increase the added value based on the extensive use  
of biogenic raw materials and wastes, ATB develops 
bio-refinery and cascade concepts in collaboration 
with industrial partners.

ATB
Potsdam
www.atb-potsdam.de

ARL
Hannover
www.arl-net.de

The Academy for Spatial Research and Planning in 
Hanover examines the interplay between energy policy, 
spatial development, and spatial planning regulation, 
working at the interface of research and practice.  
Its research focuses on new spatial planning categories  
for renewable energy production and storage, new 
concepts for urban and rural mobility, and conflicts  
of interest between different forms of land use.

The Berlin Social Science Center studies innovation, 
knowledge production, and science policy 
development in the context of energy and mobility 
transitions. It also assesses the societal acceptance  
of renewable energy technologies, and develops 
strategies for their testing and implementation in 
experimental living labs.

WZB
Berlin
www.wzb.eu
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The Leibniz Institute of Agricultural Development  
in Transition Economies in Halle analyzes economic, 
social and political processes of change in the 
agricultural and food sector, and in rural areas. The 
geographic focus covers transition regions of Central, 
Eastern and Southeastern Europe, as well as Central 
and Eastern Asia. With regard to the energy transition 
its research focusses on the bioeconomy and how  
land use and agricultural production potentials are 
influenced by energy related demands. 

IAMO
Halle
www.iamo.de

IfW
Kiel
www.ifw-kiel.de

IfL
Leipzig
www.ifl-leipzig.de

The Kiel Institute for the World Economy links energy 
transitions to key issues of global change. Its research 
focuses on international climate policy in a globalized 
economy, the trade-offs between bioenergy production 
and land-use, ecological and socio-economic 
consequences of natural resource depletion, and  
the management of marine carbon cycles.

The Leibniz Institute for Regional Geography in Leipzig  
studies the production of space, including the 
governmental and social regulations that shape spaces, 
under the influence of societal challenges such as the 
German Energiewende. It also investigates the complex 
local and global interdependencies that cause unequal 
regional development in Europe.

The Leibniz Institute for Economic Research at the 
University of Munich investigates major challenges  
for politics, business, and society arising from climate 
change, the transition to a sustainable energy system, 
and the scarcity of natural resources. Research focuses 
especially on the efficiency and effectiveness of climate, 
environmental and energy policy, and on strategic  
and intertemporal aspects of investment decisions and 
the allocation of natural resources. In its research ifo 
employs a variety of methodological approaches ranging 
from empirical and numerical to theoretical.

ifo Institute
Munich
www.cesifo-group.de

ILS
Dortmund
www.ils-forschung.de

The Research Institute for Regional and Urban 
Development in Dortmund investigates energy 
transitions in relation to urbanization processes in the 
European context. Its research specifically aims at 
developing sustainable traffic solutions through electric 
mobility, public transportation, cycling, sustainable 
mobility management, and behavioral change. 

DIW
Berlin
www.diw.de

The German Institute for Economic Research analyzes 
how the transition to a renewable energy sector  
and a low-carbon economy can be achieved in an 
economically efficient way. Its research focuses  
on European energy market design, the integration of 
renewable energy sources, different aspects of climate 
policy, and on political strategies for developing the 
potential of energy-efficiency in industry and buildings. 
Moreover, the institute investigates the interlinkages 
between energy and mobility.
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The Leibniz Institute of Surface Modification conducts 
chemical research on the fundamental interactions  
of electrons and photons on surfaces and interfaces, 
and on functional control at complex surfaces and thin 
films. Complex surfaces include functional layers as  
well as functional nano- and micro structured systems 
(concave, convex) on surfaces. These are deposited, 
modified, and characterized by using ion beam- and 
photonic technologies as well as plasmas. 

IOM
Leipzig
www.iom-leipzig.de

IPN
Kiel
www.ipn.uni-kiel.de

INP
Greifswald
www.inp-greifswald.de

The Leibniz Institute for Science and Mathematics 
Education in Kiel examines how conceptual knowledge 
about energy is taught and understood in science 
contexts. It develops concepts for effectively fostering a 
sophisticated understanding of the abstract concept  
of energy in formal and informal educational settings as 
basis for participation in energy related decision-
making. 

The Leibniz Institute for Plasma Science and 
Technology in Greifswald is dedicated to basic 
research on low temperature plasmas geared toward 
technical application in the areas of materials, energy, 
environment, and health. It researches functional 
coatings, thin layers, and catalytically active materials 
for use in hydrogen synthesis and storage, 
photovoltaics, and battery techniques, among others.

The Leibniz Institute for Research on Society and 
Space in Erkner researches new energy spaces that  
are emerging due to renewable energy transitions.  
This includes research on the spatial structures of 
decentralized electricity generation systems and 
distribution network structures, new energy policy 
action spaces, such as bioenergy regions, the shaping 
of new energy landscapes, and the changing 
relationships between energy policy and the energy 
sector in cities and regions.

IRS
Erkner
www.leibniz-irs.de

IZW
Berlin
www.izw-berlin.de

The Leibniz Institute for Zoo and Wildlife Research in 
Berlin studies the life histories and evolutionary 
potential of wildlife species to respond to environmental 
change. With regard to renewable energy transitions,  
it focuses on wind energy generation and LED lighting 
technologies and wildlife conflicts.

IÖR
Dresden
www.ioer.de

The Leibniz Institute of Ecological Urban and 
Regional Development focuses its research activities 
on the energy and resource-efficient development of 
urban and regional settlement structures in the national 
and international contexts. In particular, it examines 
how cities, buildings, and infrastructures can be 
developed while efficiently using energy, land, and raw 
materials. 
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The Leibniz Institute for Catalysis in Rostock is 
dedicated to research on efficient processes of 
homogeneous and heterogeneous catalysis, or the 
science of accelerating chemical transformations. 
It aims at developing efficient catalysts for the 
transformation of large amounts of (renewable) 
electricity into chemical substances such as hydrogen, 
methane or liquid compound, and their potential use 
as long term storage for fluctuating renewable energy 
sources.

LIKAT
Rostock
www.catalysis.de

PIK
Potsdam
www.pik-potsdam.de

RWI
Essen
www.rwi-essen.de

ZEW
Mannheim
www.zew.de

The Potsdam Institute for Climate Impact Research 
studies energy transitions as prerequisite for the 
mitigation of climate change, putting special emphasis 
on the governance of energy conflicts. It uses this 
expertise to develop integrated climate protection 
plans for cities and regions in Germany and beyond. 

The Leibniz Institute for Economic Research in Essen 
studies environmental, resource, and energy economics 
on the one hand, and environmental and energy policy 
on the other. This includes the analysis of the efficient 
use of resources such as water, metallic raw materials, 
and fossil fuels, as well as domestic and international 
measures targeted at climate protection and energy 
provision.

The Centre for European Economic Research in 
Mannheim investigates the optimal function of markets 
and institutions with regard to environmental aspects 
and resource scarcity. A key focus is placed on 
European energy and climate policy. It conducts 
economic assessments of policies that impact the 
environment, such as transport, energy, technology, 
and economic policies, and also identifies conflicts 
between economic and environmental goals.

LIAG
Hanover
www.liag-hannover.de

The Leibniz Institute for Applied Geophysics in Hanover  
is concerned with the sustainable use of geological 
space as source and storage of energy. It explores 
energy related structures and processes in the 
subsurface, and develops methods and techniques for 
use in geophysics, geohydraulics, geothermics, and 
geochronology, especially for geothermal heating and 
subsurface energy storage. 
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The Alliance is headed by its speaker, 
Dr. habil. Weert Canzler, senior 
researcher in the “Science Policy 
Research Group”, at WZB Berlin.
Dr. habil. Weert Canzler
weert.canzler@wzb.eu

Dr. Ludger Gailing is acting head of the 
department “Institutional Change and 
Regional Public Goods” at the Leibniz 
Institute for Research on Society and 
Space (IRS) in Erkner.
Dr. Ludger Gailing
ludger.gailing@leibniz-irs.de

Prof. Dr. Ute Harms is director and head 
of the department “Biology Education” 
at the Leibniz Institute for Science and 
Mathematics Education (IPN) in Kiel.
Prof. Dr. Ute Harms
harms@ipn.uni-kiel.de

Prof. Dr. Sonja Peterson is scientific 
director of the Kiel Institute for the World 
Economy (IfW) and senior researcher in 
itsdepartment “Environment and Natural 
Resources”.
Prof. Dr. Sonja Peterson
sonja.peterson@ifw-kiel.de

Contact info

Prof. Dr. Dirk Uhrlandt is scientific board 
member and head of the unit “Materials 
and Energy” at the Leibniz Institute for 
Plasma Science and Technology (INP) in 
Greifswald.
Prof. Dr. Dirk Uhrlandt
uhrlandt@inp-greifswald.de

Dr. Dirk Wittowsky is head of the research 
area “Daily Mobility and Transportation 
Systems” at the Research Institute for 
Regional and Urban Development (ILS) 
in Dortmund.
Dr. Dirk Wittowsky
dirk.wittowsky@ils-forschung.de

The Leibniz Research Alliance on Energy Transitions is coordinated 
by the WZB Berlin Social Science Center. 

If you have any questions please contact  
its scientific coordinator, Leslie Quitzow, 
researcher in the “Science Policy Research 
Group”, at WZB Berlin.
Leslie Quitzow
leslie.quitzow@wzb.eu

The Leibniz Research Alliance on Energy Transitions is steered  
by a committee representing the five main research perspectives 
addressed by its work. 
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