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Dear Climate-KIC Summer School participants,

Dear ladies and gentleman,

Climate change is one of mankind’s biggest 
challenges. This challenge affects and therefore 
connects industrial and developing countries as 
well as cities and regions. In facing climate chan-
ge we have to change the way we live and fun-
damentally cut back in economic terms. Nearly 
every aspect of life will be affected by climatic 
change. In scientifi c terms we therefore need 
to make great economic and social transforma-
tions. Europe intends to be a frontrunner in the-
se transformations.

The City of Frankfurt has been thoroughly com-
mitted to the challenge of climate change for a 
long time. In recent years, the carbon footprint 
of each inhabitant has been reduced consider-
ably. As a commuter city we are proud of the 
fact that we are able to increase our public trans-
port network substantially and urban planning is 
already considering the anticipated climatic 
changes. These efforts were recognised by the 
EU in 2012, when Frankfurt was one of three 
fi nalists of the European Green Capital award. 
Frankfurt’s new goal is now to be supplied 
100% by renewable energy by 2050. This deci-
sion was taken unanimously by the city in 2012. 
At the moment we are working on a master plan 
for our great project to make the Frankfurter 
Energiewende happen. 

We are still at the beginning of our plan and are 
therefore very pleased that you are here to work 
on this topic during your summer school, develo-
ping new ideas and maybe shaping the process 
of this major project. I am looking forward to 
seeing your work on the project with great inte-
rest. In an exemplary manner you, as members 
of the Climate-KIC network, show that the huge 
challenge of climate change still requires the co-
operation of different countries and institutions. 
May this summer school be a little step on the 
path towards the great transformation in Europe 
and may you take your experiences back with 
you to your own countries.

I hope you have a fascinating and enjoyable time 
in Frankfurt!

Rosemarie Heilig
Deputy Mayor for Environment and Health

Welcome



Christoph Auch, Provadis School

Hannes Utikal, Provadis School

Climate KIC is an initiative of the European Institute of Innovation and Technology 
(EIT) with a mission to create sustainable growth through climate change related 
innovations. It is Europe’s largest public-private innovation partnership and en-
compasses such universities as Imperial College London, TU Berlin and companies 
such as Bayer. In Hessen the activities are steered by the Regional Ministry for the 
Environment and TU Darmstadt.

http://www.climate-kic.org/ 

04

Combining the powerful Climate-KIC network 
with Frankfurt’s ambition to make the transiti-
on to a “green city” happen – what a wonderful 
starting point for creating a PhD summer school 
programme with practical relevance!

At Provadis School, we took great pleasure in 
the challenge to conceptualise, steer and orga-
nise this summer school. We believe that by 
confronting basic research results with practical 
challenges, value for academia and practice can 
be generated. In the past we have been doing 
this within the development of a sustainability 
strategy for the industrial site Höchst. This was 
carried out in cooperation with Oxford Univer-
sity. Already there we realised that confronting 
these two worlds leads to innovative results. 
And, in the end, it’s the only way to make the 
transition towards a sustainable future a reality.

The Climate-KIC PhD summer school is the re-
sult of a strong co-operation, too. We developed 
this summer school on behalf of Climate-KIC, in 
close collaboration with the “Climate-KIC-Educa-
tion” group and the platform “Making transitions 
happen”. This gave us access to leading Europe-
an scholars in this fi eld. And we combined this 
with leading experts in the region. This was only 
possible with a strong regional network – the 
summer school was made possible thanks to a 
co-operation between Provadis School, Goethe 
University, TU Darmstadt and the City of Frank-
furt. The willingness of these organisations to 
cooperate was exceptional.

This summer school was a pilot for Climate-KIC 
– we are overwhelmed by the very positive feed-
back we received and participants’ enthusiasm 
to contribute to the energy transition in Frankfurt 
and the green transformation of Europe.

We thank all contributors – and we thank the 
Climate-KIC decision makers for the trust they 
gave us to conceptualise, steer and organise this 
summer school.

Climate-KIC PhD summer school: 
making transitions happen!



„Let us not forget: 
the cheapest energy 
is the energy we do 
not need to use and 

produce!.“
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Located in the middle of Germany, the City of 
Frankfurt am Main today has 700,000 inhab-
itants on an area of 248.3 km2. Frankfurt is the 
smallest metropolis in the world – a fi nancial 
centre, a European city, and a travel hub. When 
people hear “Frankfurt”, they think of the air-
port, St. Paul’s Church, Goethe, sausages, the 
stock exchange, the book trade show, and the 
skyline. Beyond doubt, Frankfurt brings together 
the most contradictory of things in the most ap-
pealing way. Home to the headquarters of the 
European Central Bank, Frankfurt is also the city 
of the euro, where currency policy decisions are 
made for 330 million people. 

Frankfurt has almost as many jobs as it has in-
habitants: 680,000. Each morning, hundreds of 
thousands of people commute to Frankfurt‘s 
central station, bringing the city to more than 
a million people during the day. The airport is 
another international hub – the second largest in 
Europe with some 56 million passengers each 
year. The city updates its energy and carbon 
footprint annually, and took the decision in 2012 
to transfer its energy supply structure to 100% 
renewables by 2050. With the ‚Master Plan 
100% Climate Protection‘, the City of Frankfurt 
wants to further enhance its climate protection 
concept and fi nd out how a complete power 
supply with renewable energies is possible by 
2050.

Areas of action include:

• Retrofi tting of housing stock and develop-  
 ment of energy concepts at regional level
• Local/regional energy supply
• Mobility
• User conduct
• Energy saving

• Integrated approaches for commerce and 
 industry
• Public participation

We believe that making real transition to a 
low-carbon society happen requires concerted 
efforts by local companies, communities and pu-
blic agencies. To this end, the participation pro-
cess will be set up in two separate steps. This 
allows for local industry, associations and com-
merce to break down the strategic concepts to a 
fi rst operational level. Subsequently, citizens will 
get the chance to engage in thematic forums 
and round table discussions.

Following the process described above, the 
strategy is led by the attempt to increase ener-
gy savings and energy effi ciency by 50% and 
replacing the remaining 50% with renewables 
from local and regional sources. Already, emissi-
ons have been reduced by 15% since 1990 even 
though the economy has grown by more than 
50% and offi ce fl oor area by more than 80%.
For us, climate protection means combining glo-
bal environmental protection with local action 
for sustainable business.

The City of Frankfurt

Energy Reduction 
50%

Solar Heat 14% 

Biomass Heat 7% 

Photovoltaics 5% 

Biomass Elec. 3% 
Waste 2% Water 1% 

Wind Power 18% 

Energy
2050 

Quelle: Energiereferat Frankfurt



Werner Neumann, Head of Frankfurt Municipal  
     Energy Agency
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The Municipal Energy Agency (Energiereferat) 
was founded as a local energy agency for Frank-
furt in 1989 to promote CO2 reduction and to de-
velop an energy strategy for the city.
 
The activities concentrate on improving energy 
effi ciency and reducing energy consumption in 
all areas by applying a three-tier strategy: energy 
saving – energy effi ciency – transition to rene-
wables.

The City Council decided in 1990 that distribu-
ted co-generation should become a major part 
of the city’s climate protection programme. 
Following resolutions of the City Council, the 
Energiereferat started to perform systematic 
studies on potential sites for distributed co-ge-
neration systems in 1990. A consistent method 
for evaluating the technical feasibility and eco-
nomic viability was developed and refi ned over 
time. The studies also covered the environmen-
tal impact of co-generation and, in some cases, 
tri-generation.

By the time Energiereferat started its work, it 
could already benefi t from the local utility’s ex-
perience with co-generation and district heating 
systems. The utility company (Mainova) had 
started the operation of a district heating system 
in 1928, when it fi rst used the surplus heat from 
co-generation to supply the University hospital 
and offi ce buildings in the nearby harbour.

Since then, a strong co-operation between Ener-
giereferat and the local utility Mainova has pus-
hed the technology to skyrocket in Frankfurt am 
Main, by involving more and more stakeholders 
and thus, making the city Germany’s CHP capital.

The City of Frankfurt acts in close collaboration 
with the Frankfurt-Rhine/Main Region, the Regi-
onal Association, and the State of Hesse. Frank-
furt am Main aims at largely involving its indust-
ry and banks via the Ökoprofi t project and LEEN 
(Learning Energy Effi ciency Networks). In total, 
approximately 100 million euros have been saved 
through concerted efforts since 1990 – clear 
evidence that climate protection is the most 
effective insurance against rising energy costs.

With combined heat and power more than 90% 
of the energy can be used as heat and electri-
city. In comparison, 40% – 60% of the energy 
is wasted in conventional power plants which 
are not operated in co-generation mode. Three 
major thermal power stations, 10 district heating 
networks, over 250 combined heat and power 
units, two biogas plants and a wood fi red plant 
in the megawatt range provide more than 50% 
of the heat and electricity in Frankfurt with high 
effi ciency. Thus, more than 1 million tons of CO

2 

are saved per year.
 
In 2008, per capita CO2 emissions came in at 
11.8 tons per resident, a fi gure that includes the 
residential sector, businesses, the chemicals 
industry, and the airport‘s ground emissions. 
Since 1987, emissions have fallen by 14.8%, 
with the CO

2 emissions of municipal properties 
having decreased by more than 30% since 1990.

Further information online:
www.masterplan100.de

Frankfurt’s energy system



“Empowered societal actors 
make transitions happen.“

“I want to 
understand more about the 
architecture of collaboration 
among various disciplines.“

The transition to a sustainable, low-carbon  
society is often seen as a societal search  
process; even though some sustainability ob- 
jectives can be defined, it is impossible to  
describe how the sustainable society and eco-
nomy finally will look. This is true for the energy 
transition in Frankfurt as well; even though the  
final objective “100% renewable energy in 
2050” is defined, the precise measures to  
reach this goal, to change energy consumption 
patterns and the final technologies to be used 
remain open for discussion and research.

Transforming Frankfurt’s energy system into re-
newable energy sources requires profound ch-
anges from all involved parties, from business 
and from society at large. It involves changes not 
only from the energy production side (the end of 
fossil fuel-based energy production and the shift 
towards renewable energy) but also from the 
energy consumption side (reducing energy de-
mand significantly requires a change of energy 
usage patterns). In this process, different hurd-
les need to be overcome, and diverse interests 
have to be taken into account. 

Multi-disciplinary approach
Transition researchers underline the need for 
multi-disciplinary research and education in or-
der to create encompassing solutions. Experts 
from natural sciences as well as those from so-
cial sciences and engineers have to collaborate.

Multi-perspective analysis
To better understand transition processes, ana-
lysis on different levels and from different per-
spectives have to be taken into account. That’s 
why we are glad that we could combine aca-
demic and business expertise in our summer 
school.

An action oriented approach
A project-based approach was used to make 
sure that the doctoral candidates have to gather 
and apply relevant knowledge to a practically re-
levant question. Experiencing the difficulties of 
a multi-disciplinary and cross-cultural team work 
was a further challenge.

The role of research and education for 
the transition to a low-carbon society

07



“The Frankfurt City Council is
 passionate about its ambitious 

vision and eager to learn from others. 
Therefore the City of Frankfurt is a 

brave pioneer towards the 
low-carbon transition.“
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Transforming Frankfurt’s energy system to 
100% renewable energy sources in the year 
2050 can be understood as an example of the 
so called “Green Transition” often proposed by 
researchers and politicians.

A green transition means a remodelling of eco-
nomy and society towards sustainability. In or-
der to overcome the barriers which currently 
stand in the way of the transition, the process 
depends on support from society. The transition 
of the energy system needs to be based prima-
rily on greatly improved energy effi ciency and a 
technological switch to renewable energy sour-
ces. This major transition will require technologi-
cal advances, diverse social innovations, and an 
unprecedented level of cooperation. The transi-
tion to a low-carbon society means nothing less 
than a paradigm shift from a fossil to a post fos-
sil society. 

Different concepts and theories may be used to 
understand transition processes. One prominent 
example is the “multi-level-perspective” as de-
veloped by Prof. Frank Geels, University of Man-
chester. He distinguishes three levels: The fossil 
fuel based energy system is characterised by a 
coherent set of behaviour from industry, society, 
politics and culture; the given infrastructure with 

power plants and pipelines is focused 
on this energy source. Energy is 

taken for granted (mid-level: 
socio-technical regime). 

This system is embedded in the overall so-
cio-technical landscape, characterised by diffe-
rent factors such as the economic system, the 
fi nancial crisis or climate change (macro-level). 
The fossil fuel based energy system may be 
challenged, if there are profound changes in the 
overall-socio-technical landscape (e.g. Fukus-
hima leading to the German “Energiewende”) 
or through so called-niche innovations on the 
micro-level questioning the existing system (e.g. 
car-sharing questioning the importance of car 
ownership as a status symbol).

Applying this multi-level-perspective to the ener-
gy system in Frankfurt highlights the need to 
organise a regional discourse on the questions 
“What energy system do we want?”, “What 
are the advantages and disadvantages of diffe-
rent energy sources?”, “What is the impact of 
an energy transition on different stakeholders?” 
The energy transition is – this becomes obvious 
– mainly a social and only partly a technological 
challenge.

Further information online:
www.wbgu.de/en/home

Green transition of business and 
society 



Participants
Mira Mitkova Alyakova

University of National and World Economy Sofia, Bulgaria
Agro Economics

1.

Muhammad Arsalan

Politecnico di Torino, Italy
Chemical Engineering

2.

Monika Besenyei

Corvinius University Budapest, Hungary
Environmental Economics

3.

Neus Blanch Raga

Universitat Politècnica de València, Spain
Industrial Engineering

4.

Julia Bondarchik

Lappeenranta University of Technology, Finland
Environmental Management

5.

Ettien Brou

University of Versailles Saint-Quentin-en-Yvelines, France
Environmental Sciences

6.

Patricia Bueno Herrero

Universitat Politècnica de València, Spain
Economics

7.

Chongming Wang

University of Birmingham, UK
Engineering

8.

Davide Dapelo

University of Birmingham, UK
Mechanical Engineering

9.

Laura Göllner-Völker

TU Darmstadt, Germany
Environmental Engineering

10.

11.

Marko Golnar

University of Maribor, Slovenia
Traffic Engineering

12.

Fabio Hernandez Palacio

Norwegian University of Science and Technology
Architecture

13.

Amir Khorasani

Manchester Business School, UK
Innovation Management

14.

Iván Leiva López

University of Valencia, Spain
Electronics

15.

Lewis Makana

University of Birmingham, UK
Civil Engineering

16.

James Manchisi

University of Birmingham, UK
Chemical Engineering
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Shahryar Mohammadrezaie Omran
Imperial College London, UK
Environmental Policy

18.

Akshay Patel

Utrecht University, Netherlands
Energy and Environment 

20.

Ignacio Puig Tarin

Universitat Politècnica de València, Spain
Architecture

22.

Dina Salakhova

University of Versailles Saint-Quentin-en-Yvelines, France
Economics

24.

Lara Steup

TU Berlin, Germany
Urban and Regional Planning

26.

28.

Lukasz Trzepióra

Centre of Energy Technologies, Poland
Renewable Energy and Sustainable Development

30.

Kamil Wojdylo

Wroclaw University of Technology, Poland
Architecture and Urban Design

Jevgenija Manerova

University of Sheffi eld, UK
Chemical and Biological Engineering

17.

Francisca Molina Moreno

Universitat Politècnica de València, Spain
Architecture, Urban Planning, Civil Engineering

19.

Pedro Alfonso Pérez Losa 

University of Valencia, Spain
Computer Science and Telematics

21.

Óscar Rivas Calderón

Universitat Politècnica de València, Spain
Architecture

23.

Robert Sobolewski

Wroclaw University of Environmental and Life Sciences, Poland
Landscape Architecture and Dendrology

25.

27.

Gábor Szabó

Corvinius University Budapest, Hungary
Economics and Rural Development

29.

Wenhao Ji

Universitat Politècnica de València, Spain
Architecture

31.

Mateja Zivadinovic

EC Harris Belgrade, Serbia
Urban Design and Planning

Participants



Shahryar Mohammadrezaie Omran
Imperial College London, UK
Environmental Policy

Akshay Patel

Utrecht University, Netherlands
Energy and Environment 

Ignacio Puig Tarin

Universitat Politècnica de València, Spain
Architecture

Dina Salakhova

University of Versailles Saint-Quentin-en-Yvelines, France
Economics

Lara Steup

TU Berlin, Germany
Urban and Regional Planning

Lukasz Trzepióra

Centre of Energy Technologies, Poland
Renewable Energy and Sustainable Development
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Wroclaw University of Technology, Poland
Architecture and Urban Design
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University of Versailles Saint-Quentin-en-Yvelines, 
France and University of Sousse, Tunisia
Economics

Hanene Bettaieb:
“The size of the population and its 
growth are one of the main factors, 

which cause CO2 emissions.“

Ramana Gudipudi: 
“Urban planning and design are 

key to mitigate GHG 
emissions globally.“

Potsdam Institute for Climate Impacts Research (PIK), 
Germany
Urban Planning

Imperial College London, UK
Engineering and Economics

Didi van Doren:
 “The transition to a low carbon 
society needs to be addressed
at all levels and requires the 

engagement and commitment 
of the private sector, the public 

sphere and civil society.“
Utrecht University, Netherlands
Environmental Governance and Law

Viktoriia Potishuk: 
“Mutantur Omnia nos et mutamur
 in illis – All things change, and we 

change with them.“
TU Berlin, Germany 
Innovation Management and Entrepreneurship

Participants

Christoph Mazur:
 “Transitions are opportunities.“



Impressions 
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Goethe University:  
Heike Zimmermann-Timm
As Managing Director 
of GRADE – the Goethe 
Graduate Academy at the 
University in Frankfurt, 

she taught an academic 
coaching session in the area 

of career development inside 
and outside the University.  

14

City of Frankfurt – 
Municipal Energy Agency: 

Werner Neumann
Mr. Neumann introduced 
the “Frankfurt Masterplan 
100% Klimaschutz” and gave 

input for the task to transform 
Frankfurt‘s energy system to 

100% renewables by 2050. Using 
detailed fi gures and information, 

he showed the pathways that 
need to be elaborated.

University of Westminster: 
Fred Steward 
Prof. Steward talked about 
“transformative innovation”. 
His approach to this is a synthe-
sis between innovation network 

concepts and socio-technical 
transition theory. The focus of his 

research is the role of innovation 
in addressing the global challenge of 

climate change and environmental 
sustainability, and the implica-

tions of this for policy.

University of Art & Design 
Offenbach: Werner Lorke
During a Green City Climate 
Tour, in cooperation with 
Susanne Petry from 
“Architektur im Dialog”, 

Professor Lorke presented the 
methodology of energy mapping as 

a useful tool to initiate change through 
visualisation. Together with the 

participants he tried to charac- 
terise the energy profi le of 

Frankfurt.

Former Deputy Mayor of 
Environment and Health of the 

City of Frankfurt: 
Manuela Rottmann
Mrs. Rottmann explained 
in her lecture why Frankfurt 
applied to the European Green 

Capital Award 2014 and what it 
expected from the process. As 

Frankfurt was a fi nalist of the Award, 
she highlighted stakeholders as 

well as their methods.

Goethe University: 
Darrel Moellendorf

Prof. Moellendorf from the Cluster 
of Excellence “The Formation of 
Normative Orders” discussed the 
concept of responsibility and applied 
it to the international distribution of the 

costs of climate change mitigation. He 
argued that the industrialised countries 

must carry the bulk of the costs of climate 
change mitigation, because of their 

comparative wealth, in comparison to 
developing and least developed 

countries. 

Siemens: Martin Powell
As Head of Urban Deve- 
lopment within Siemens 
Global Cities Centre of 
Competence, Mr. Powell 
talked on the topic of future 

cities and the economic 
models of delivering solutions. 

He shared his experiences as 
former Mayoral Advisor on the 

Environment to the current 
Mayor of London.

Speakers



University of Oxford: 
Bettina Wittneben
Mrs. Wittneben had two 
roles in the summer school. 
She gave feedback on the 
research and career plans of 

the participants in a coaching 
session and she taught a lec-

ture on climate change mitigation 
and adaptation highlighting some 

of the latest issues in climate 
policy.

Infraserv: Jörg Klauer 
and Robert Schleich
The two experts from 
Infraserv Höchst gave 
the participants an insight, 
during a speech and an 

excursion, into the energy 
production and waste water 

system in the Industrial Park 
and the innovative solutions that 

have been developed there.

Manchester University: 
Frank Geels
As Professor for System 
Innovation and Sustainabil-
ity, he introduced the 
multi-level perspective to 

the participants and 
illustrated how to apply the 

MLP to make an assessment 
of low-carbon energy transi- 

tions at the global scale.

ISOE: Diana Hummel 
and Jörg Felmeden
Introduction to the 
transdisciplinary approach 
of ISOE and into the 
research project netWORKS 

3 – sustainable concepts for 
the municipal water sector, 

whereby wastewater can be 
used as a resource for water, 

nutrients and energy.
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TU Darmstadt: 
Manfred Hegger

As Professor of 
Architecture and member of 
the Energy Effi cient Design 
Unit of TU Darmstadt, he gave 

a lecture on the development 
of energy effi cient building 

design with a spatial attention to 
projects related to plus-energy 

housing.

Lufthansa: 
Astrid Messmer & 
Harald Heppner 
Two experts from 
Lufthansa informed the 
participants about green 

transformation in the 
aviation industry including 

the status quo, perspectives 
and challenges.

Siemens: Michael Kassner
As Head of the Siemens 
Central Region Germany, 
Mr. Kassner spoke about the 
energy transition in Germany 
and its managerial and tech- 

nological aspects, including an 
introduction on Germany‘s 

objectives and status of the Energie- 
wende, its success factors as well as 

methods and best practices from 
cities worldwide and their 

approaches to sustainability.

Speakers
Lecturers from universities, public 

institutions and companies



“I want to learn 
how to apply 

scientifi c knowledge to 
the practice.“

Prof. Dr. Katzenbach, 
TU Darmstadt

Frankfurt’s energy system aspires to be car-
bon-neutral by 2050. With this in my mind, I 
arrived for the fi rst time in Frankfurt on 14 Sep-
tember in order to participate in Climate-KIC‘s 
summer school. The transition to a sustainable 
energy system for Frankfurt will consist of two 
avenues: First of all, improvements in energy ef-
fi ciency must lead to a 50% reduction in energy 
demand. Second of all, the remaining demand 
for energy must be provided by renewable ener-
gy sources. While applauding the City of Frank-
furt‘s ambitious objective, when I arrived in the 
city I became aware of the many challenges that 
must be overcome in order to attain this goal. 
Frankfurt is an important fi nancial centre and 
traffi c hub. Like other important cities, Frankfurt 
is growing. 

Consequently, green spaces in the city, which 
are important for human wellbeing and climate 
mitigation and adaptation, are under pressure. 
Moreover, due to urbanisation and a mobility 
culture that is centred on car ownership, traffi c

congestion – leading to carbon emis-
sions and air pollution – becomes an 
increasingly pressing problem that 
must be tackled in order to reduce 
carbon emissions. Other key chal-
lenges include the retrofi tting of 
residential houses and motivating 
the industry sector to become 
more sustainable. In all, it can be 
said that having 100% renewab-
le energy by 2050 is an ambitious 
goal. Yet, in light of rising energy 
prices and climate change, attaining 
this goal can be considered essential 
for human and economic development. 
On the fi rst evening of the summer school, 
I met 35 other PhD students who also partici-
pated in the programme. Jointly, we formed a 
diverse and multi-disciplinary group. Different 
skills were brought together in order to trans-
form Frankfurt. Our group consisted of, amongst 
others, civil engineers, lawyers, urban planners, 
landscape architects, economists and a traffi c 
engineer. On the fi rst day we were told about 
Frankfurt‘s objective and the group assignment 
that was due at the end of the summer school. 
At the end of the fi rst week, we had to form 
groups and had to decide whether we would 
want to develop a master plan regarding 
a certain sector or would create a 
niche project. 

16

From a participant’s perspective 
by Didi van Doren



Dr. Michael Kassner, 
Siemens

In the course of the fi rst weeks – during 
which we had many interesting lectu-

res and excursions – people were 
lobbying actively in pursuance of 
fi nding others who also believed 
in their idea and who wanted to 
join their group. At the end of 
the week, many innovative ideas 
had been developed, including 
the creation of an eco-district in 

the city, the transformation of old 
offi ce buildings into sustainable 

housing blocks and the creation of a 
centrally coordinated mobility system 

for the city. 

Throughout the weekend we had time to further 
develop our ideas. However, the weekend was 
not reserved solely for working. In fact, the pro-
gramme consisted of many activities such as a 
barbeque and a boat trip through the Rheingau, 
a famous German wine region. While we did not 
have much time to rest at the weekend due to 
work and leisure activities, everyone had a mar-
vellous time and it was great to see the landsca-
pe of the region that we had been studying the 
entire week.

On Monday it was time to do some work 
again. We presented our ideas to 

the group and continued with 
our assignments. While 

the second week was 
centred around the 

group assign-
ment, we also 

visited 

interesting places, including JUWI – a German 
project developer in renewable energies from 
the Rhine-Main region – and the Industriepark 
Höchst where Provadis School – the summer 
school host – is located, too. On Wednesday we 
had a lecture by the man whose transition the-
ory we had been studying throughout the sum-
mer school: Professor Frank Geels. His lecture 
was very interesting and it was great to discuss 
with him the challenges with respect to the tran-
sition to a low-carbon energy regime. On Friday 
we presented our fi nal master plans and niche 
projects to the City of Frankfurt. It was fascina-
ting to hear every group‘s plan. Within less than 
two weeks, all groups had been able to come 
up with innovative ideas that could contribute to 
the transformation of Frankfurt to a carbon-neu-
tral city. Jointly, we were able to provide the city 
with a set of ideas and recommendations that 
had the potential to overcome the challenges 
that it faces. Accordingly, when I left the city 
– rather than seeing challenges – I saw many 
opportunities. Having experienced the deter-
mination of the city in having 100% renewable 
energy by 2050, I am convinced that this goal 
will be achieved. By committing to an ambitious 
goal like this, Frankfurt will act as a role model 
and will hopefully inspire other cities to reduce 
their carbon footprint.
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Climate-KIC’s mission is to foster low-carbon 
innovation in Europe. This is also refl ected in its 
doctoral programme. The curriculum comprises 
elements counting up to 30 ECTS including:

Development of low-carbon entrepreneurship 
skills (5 weeks summer school)

Insights into climate change science and 
policy (Spark! lectures)

Soft skill development (transferable skills 
courses)

International mobility
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The Climate-KIC PhD programme 
Climate KIC PhD Summer School

Structure of the Climate KIC PhD programme

One central element of the curriculum is the 
PhD thematic summer school. In general, the 
purpose of the doctoral summer school is:

to equip participants with the knowledge of 
transformative, socio-technical innovation 
using a systems approach

to enable PhD students to link their individual 
research projects to low-carbon innovation 
activities (in specifi c thematic areas)

to provide practical tools that students could 
use to enrich their individual projects

to exchange ideas between students and ex-
perts and to develop new project ideas for 
low-carbon innovation
 

 
  Further information online:
  www.climate-kic.org/for-students/phd-educa 

  tion/ 

YEAR 1

Professional
EU-network

Additional skills transferable skills courses (3 ECTS)

th
e 

Jo
ur

ne
y

(5
 w

ee
ks

)

th
em

at
ic

 s
um

m
er

sc
ho

ol
 (2

 w
ee

ks
)

th
em

at
ic

 s
um

m
er

sc
ho

ol
 (2

 w
ee

ks
)

Interspirational lectures Spark! (5 per year)

Mobility research visits l internships (3 months)

Optional activities platform community meetings (monthly), Innovation festival (yearly), Greenhouse (accompanying)
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After the fi rst day of the summer school some of 
the participants were groaning, “Hopefully it will 
not continue like this!” Understandable, after 11 
hours of programme including lectures, work-
shops and getting to know each other. Yes, the 
summer school was intense and it continued like 
this: many impressions from different perspec-
tives and a lot of content during the fi rst week, 
hours of group work including night sessions in 
the second week. But it was worth it. The sum-
mer school proved to be a unique experience for 
each individual participant: new networks, ideas 
and valuable input to the research projects. The 
outcomes of the group work were of exceptio-
nal quality, and they will strongly infl uence the 
energy policy of the City of Frankfurt.
How can we achieve 100% renewable energies 
in Frankfurt by 2050? The PhD students were 
asked to fi nd solutions – ready to implement – 
in just two weeks’ time. Managing a system 
change, or a socio-technical transition, requires 
thorough understanding of the current system 
and its equilibrium, about the different actors in-
volved and their roles and interest. The fi rst days 
of the school were dedicated to providing the 
views and standpoints of different institutions 
and individuals. Both traditional energy compa-
nies relying on fossil fuels and renewable energy 
enterprises, for example, gave presentations on 
their views on the Energiewende in Frankfurt. 
The Frankfurt ecosystem was introduced and 
researchers presented state-of-the-art techno-
logical solutions and sociological insights. Du-
ring this fi rst phase of the summer school, the 
participants were asked to observe and absorb 
all the information. With their specifi c expertise 
and in “acting like spies”, the participants were 
able to see specifi c patterns of the system in 
Frankfurt; patterns that people living in Frankfurt 
are not usually able to see.
After the fi rst few days, some participants came 
up with initial ideas and visions for Frankfurt and 
its future energy supply. Ideas were pitched and 
discussed, individuals tried to fi nd supporters 
for their ideas in order to form groups. In the 
end, more than 20 ideas had to be consolidated 
into seven groups – a process the PhD students 
managed mostly by themselves. The second 
week was mainly dedicated to group work. 
Participants reviewed data, analysed the sys-
tem and tried to develop a pathway to achie-
ve their visions. Discussions with coaches, 
academic experts and representatives of the 

Frankfurt City 
Council helped to 
link their work to the 
real existing challenge 
in Frankfurt.
Finally, the groups were able 
to present their work and recom-
mendations for the City Council to an 
expert jury. Members of the jury were impres-
sed by the quality of the work and certainly had 
a tough job agreeing on a winner. The winning 
team “Passive Mobility” was invited by the City 
Council to form an expert panel for the project 
“Master Plan 100% Renewables by 2050”. 
They will come back to Frankfurt next year to 
discuss the progress of the project with city re-
presentatives.
In the beginning, the scale of the assignment 
seemed to be too big, particularly taking ac-
count of the fact that none of the participants 
knew Frankfurt very well. But the participants 
showed very high motivation and commitment 
from the start. Each individual discussion with 
experts and lecturers had to be stopped due to 
time restrictions. All of the speakers highlighted 
the quality of the discussions and the fun they 
had engaging with the PhD students. With their 
enthusiasm, the participants were fi nally able 
to develop recommendations that will make a 
difference. It is without doubt that the pilot Cli-
mate-KIC PhD summer school was a success 
thanks to the PhD students.
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Report
Two intense but exceptional weeks 

by Christoph Auch, summer school coach
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Projects

The group proposes an easy-to-upscale niche experiment. The fi nal aim will be making Frankfurt a network of 

intelligent, productive units that exchange their energy surplus with one another. Here “unit“ means a single 

building, e.g. a block of fl ats or a public structure such as a hospital or a school.

The starting point is a small group of units designed as active houses or passive houses equipped with rene-

wable energy production devices (e.g. photovoltaic panels) and energy storage devices (e.g. lithium batteries, 

but also hydrogen electrolytic production and storage facilities once they will become commercially available). 

The underlying idea is to increase the self-consumption, referring to the group of units as a whole, not of a 

single unit. The tool is a telematic grid that allows the involved units to exchange energy with one another 

depending on their specifi c production, consumption and stored energy. 

Energy Frankfurt GRID (EF GRID)

Iván Leiva López | Gábor Szabó | Davide Dapelo | Francisca Molina Moreno | Robert Sobolewski

The group proposes to initiate a master plan for a mobility vision that addresses not only Frankfurt’s emission targets, but also the city’s unique charac-

teristics and challenges, whilst incorporating the already on-going mobility projects or programmes executed by the City of Frankfurt. 

With more than 44,000 businesses and 490,000 jobs, Frankfurt attracts 335,000 commuters every day; almost half of its population. Although there 

is a well-developed transport infrastructure including a well-optimised public transport system, the system is facing problems. Roads are congested 

and trains are over-fi lled – especially during peak commuting times – leading to anger, waste of resources and additional emissions. While an extension 

of infrastructures could solve some of these issues, the lack of space makes this an unfeasible option. One solution would be a more effi cient use of 

existing structures. The City of Frankfurt, as well as the region with its 75 towns, has begun to appreciate this viable solution. As with a number of 

private initiatives, it supports programmes to engage cycling, projects to reduce traffi c jams, projects in future technologies, traffi c management and 

mobility services including car-sharing, carpooling, the optimisation of traffi c and public transport. However, these alternatives (niches) are, individually, 

not strong enough to challenge the existing system nor to trigger signifi cant changes and resolve the city’s problems. There is a lock-in situation. The 

proposed master plan has the vision to create a transport system that would include: 

 

• Central coordination of the transport by a Real-time Integrated Mobility System (RIMS)  

• Creation of a vehicle free city centre providing space for cycling, walking or green areas 

• Creation of an on-demand vehicle fl eet that will be electric and the autonomous creation
  of an external vehicle-free zone (commuters or delivery) where the on-demand vehicle 
  fl eet, operated by the city, would take over. 

Passive Mobility: a centrally coordinated mobility system for Frankfurt WINNING TEAM
Laura Göllner-Völker | Christoph Mazur | Marko Golnar | Didi van Doren | Jevgenija Manerova

To achieve the target of a 100% renewable energy system we propose a niche experiment that involves 

the transformation of Mainzer Landstrasse to showcase urban space renewal ideas that spark the wider 

energy transformation of the whole city by 2050. As a road which stretches all the way from the city 

centre to the industrial area near Höchst with intermediate houses and shopping centres, it provides 

a perfect microcosm and a platform to implement new solutions that can be tested and scaled up to 

achieve Frankfurt’s energy transition. Some of the major issues of this street are the high use of cars, 

too much open space devoted to mobility, lack of attractiveness of public spaces, derelict building stock 

and land use separation. Based on a timeline of gradual implementation over 20 years, we propose and 

analyse specifi c solutions in the mobility, utility and socio-economic domains which also integrate with 

the existing planned solutions near to the street.  

Frankfurt Strip T: transforming Frankfurt’s energy system through a mobility corridor

Fabio Hernandez Palacio | Monika Besenyei | Lewis Makana | Akshay Patel | Viktoriia Potishuk | Dina Salakhova
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The group’s project consists of creating a fi nancial institution, similar to a savings bank, whose benefi ts 

will be used for environmental purposes. The group is focusing on the empty or abandoned buildings of 

the city. The idea is to bring new uses for the abandoned buildings in the city, contributing to the reduc-

tion of CO2 emissions by making them more energy effi cient and contributing to the renewable energy 

sources goal by installing any kind of renewable source in the buildings. The group has proposed some 

designs for these buildings, analysing costs and calculating the estimated energy savings achieved when 

implementing the energy-related improvements.

Green box: “recovering the city”
Neus Blanch Raga | Óscar Rivas Calderón | Patricia Bueno Herrero | Ignacio Puig Tarín | Wenhao Ji | Kamil Wojdylo

It is important to convince and encourage industry to increasingly use renewable energy sources to help Frankfurt 

achieve its vision of being 100% carbon-free by 2050. The industrial sector is made up of a diverse range of processes, 

product manufacturers and service providers. The industrial sector produces its own energy or takes energy, origina-

ting mainly from fossil fuels, from third parties, thus participating directly or indirectly to CO2 emissions. Reducing 

CO2 emissions from industry requires a sustained and focused effort. CO2 emanating from industry comes from both 

production and energy processes. In order to eliminate CO2 emissions from industry, the following key actions are 

required: (1) maximise energy effi ciency potential by replacing older, ineffi cient processes with current best available 

technologies and best practice technologies, (2) fuel switching to low-carbon and renewable energy sources, (3) alter 

product design and waste protocols to facilitate reuse and recycling in order to close the material loop. 

Mini master plan INDUSTRY: 100% carbon-free Frankfurt am Main industry
Hanene Bettaieb | Muhammad Arsalan Ashraf | James Manchisi | Ettien Brou | Shahryar M. Omran

The HESTIA project takes a multi-dimensional (technical, social and economic) approach to achieve Frank-

furt’s most challenging aim of having 100% renewable energy by 2050. HESTIA’s vision is to focus mainly 

on increasing the energy effi ciency of the city buildings and the transportation system before the city go-

vernment invests money in renewable energies. A deeper understanding of the current energy consump-

tion in the city revealed that the buildings remain one of the major consumers of energy. However, more 

detailed analysis into the existing transport system that is already working pretty well on a broad scale 

has identifi ed simple loop holes in the current system which might encourage a further model shift from 

private to public transportation.

HESTIA: Holistic Empowerment of Sustainable Transitions in Action
Ramana GudiPudi | Julia Bondarchik | Lukasz Trzepióra | Pedro Alfonso Pérez Losa

The group proposes using the concept of architectural competitions and applying it to transition experiments 

towards Frankfurt‘s vision. They recommend this tool to be used to tackle the problem of multidisciplinarity 

needed to address arising challenges as well as to improve integration and scaling up. Therefore, the City of 

Frankfurt should create open and transparent mechanisms to invite high-level stakeholders, grassroot initi-

atives, NGOs, and citizens to address the problems, and feedback their ideas. Depending on the respective 

target of the competition, competition teams should include members of defi ned professional backgrounds 

forming a multidisciplinary team tailored to the specifi c challenge.

Frankfurt – open for competition

Mateja Zivadinovic | Lara Steup | Chongming Wang | Amir Khorasani | Mira Alyakova
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The City of Frankfurt intends to halve the ener-
gy consumption by 50% by the year 2050. The 
remaining 50% of energy shall be generated on 
the basis of renewable energies. The city has 
calculated the desired energy mix by the year 
2050. 

The summer school took these decisions and 
data as given. We have not investigated the ide-
al energy mix by the year 2050; several paths to 
attain this goal seem possible. 

In light of the different lectures, expert inter-
views and excursions, we come to the following 
conclusions:

The Energy Transition is a

1) social challenge. 
If the City of Frankfurt wants to decrease ener-
gy consumption by 50% by the year 2050, all 
citizens will have to change their energy usage.  

2) communication challenge. 
In order to engage all citizens, energy savings 
have to be communicated as an appealing and 
emotional topic; the city of Frankfurt should there-
fore relate the energy transition to the Green City 
idea and should fi nd ways to make the topic me-
aningful to citizens. All existing activities should 

be communicated under the 
umbrella of the green 

city / energy 
transition.

3) City Council challenge.  
Frankfurt considers itself as an urban lab for ac-
celerating the energy transition. The city should 
actively use its strengths (e.g. fair; airport; fi nan-
cial sector) to engage in the debate on energy 
transition. This requires strong collaboration bet-
ween different departments.

4) management challenge.  
Achieving a 100% energy supply through rene-
wable energies seems to be technically feasible. 
There are different technological solutions with 
specifi c strengths and weaknesses. Different 
paths towards the idea of 100% renewable 
energy may be reasonable. Different milestones 
on the way to the year 2050 should be defi ned 
and publicly communicated.

5) leadership challenge.
The city has to form broad and strong coalitions 
with different parties in the city: the City Coun-
cil, business and the civil society have to work 
together in the desired direction. This requires 
in-depth understanding of all relevant actors and 
strong leadership from the city.

6) business challenge.  
The city has to analyse in detail the impact of 
a regional energy transition on the competitive 
position of different business sectors and has to 
fi nd ways to balance economic, social and eco-
logical aspects.

Outcomes 
“Lessons learned – recommendations for the policy level”
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