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Foreword  
In 2021, the Swiss Federal Office of Energy (SFOE), together with the Swiss Academy of Humanities and Social 
Sciences (SAHS/SAGW), launched several activities aimed at involving the social sciences and humanities (SSH) 
more intensively in energy research. A key event in this respect was a workshop on "Co-Evolution of the Swiss 
Energy System and Swiss Society and its Representation in Simulations", which took place on 1 November 2021 
in Bern and aimed at coordinating and bringing together researchers from the technical/natural sciences, 
economics and the social sciences and humanities. From an SSH perspective, I would say that this event was an 
eye-opener. First, as the coordinator of the SSH group on the day, I realized that despite my involvement in two 
SWEET consortia and previous participation in larger SNFS-funded energy projects, I was meeting many SSH 
researchers for the first time. While the technical/scientific group and the economists were able to build on 
some common ground as a community and discuss the main topics of the workshop, our group spent most of the 
time introducing ourselves and our research to each other. In several cases we realized that we had very similar 
research interests, sometimes even similar research approaches - but coming from different SSH disciplines, we 
had not met and talked before. Secondly, and related to this, we recognized that as a group we would not be 
able to contribute to the larger interdisciplinary discussion on an equal footing until we became a 'community', 
aware of our own goals and research potential.  
 
This was the start of a process to create an SSH energy research community. With funding from the SFOE, 
University of Bern and SAHS/SAGW, we have since organised three workshops to build this common foundation. 
The first two-day workshop took place in Martigny in June 2022 and was mainly aimed at learning about what 
other disciplines and researchers were doing in the field of energy research. The second workshop, another two-
day meeting in Murten in September 2022, aimed to identify common research directions with transformative 
potential that have been underrepresented in previous, often technically dominated, research. This was a fairly 
successful endeavour, resulting in a Research Perspective published in PLOS Climate, republished with 
permission in this book. The present volume is the product of the third and most recent workshop in Sion in June 
2023 and provides insights into ongoing research projects, challenges, and approaches of SSH researchers.   
 
After three workshops, one Perspective article, many new acquaintances and research contacts and this volume, 
the SSH Energy Group is now at the gateway to the next phase of the community, in which the SSH energy 
research community will become an integral part of Sweet CoSi - I look forward to many more workshops, 
research questions, research findings and solutions to come!  
 
Isabelle Stadelmann-Steffen
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Structure of the book 
 
This book contains the individual and group contributions submitted to 3rd Workshop of the Swiss Social Science 
and Humanities Energy Research Group whose authors have agreed to share in written form. This community is 
large: more than 90 people were invited to the event, which was attended then by 40 scholars (in-person or, in a 
minority of cases, remotely). The book is further enriched by the main result of the previous two workshops, 
namely the PLOS Climate paper containing a basic argumentation for the salient role of Social Sciences and 
Humanities for an impactful energy research and the keynote speech at the Murten workshop by Dr Yann 
Blumer. Prof. Sasha Nick has kindly agreed to share with the community an outline of his work for the SWEET 
SWICE consortium. 
 
For the sake of communication, we are sharing both full texts and extended abstracts, as well as the slides 
presented during the workshop. It should be underlined that the parallel sessions, stemming from the priorities 
laid down in the PLOS Climate paper, relate to research directions that are, at the same time, of greatest 
transformational potential and under severe underfunding. Accordingly, many contributions are intended to 
announce and attract attention to urgent future research, filling gaps in current knowledge and mobilisation. The 
Chairs of the sessions have kindly accepted to share their thought in an introductory text for the book sections. 
 
Moreover, the plenary session at the 3rd Workshop has collected the written input and the voting results from 
more than 30 participants. A concise synthesis of such exercise is in a final chapter of the book.  
 
In his postface, Prof. Gaëtan Cherix, Head of the School of Engineering of the HES-SO Valais / Wallis, is inviting 
the engineering and hard science communities to read and react to the book, bringing their contributions for the 
sake of a successful energy transition. 
 
In the list of authors, the reader will find their profiles. 
 

Acknowledgements 
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University of Bern's promotion of young ǊŜǎŜŀǊŎƘŜǊǎΩ fund. The authors have indicated in their respective 
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Disclaimer 
 
The authors of the chapters maintain their respective rights to publish and republish their contents. They are 
responsible for the inclusion of uncomplete materials under the fair use rule, if applicable. The choice of US or 
British English is also made at the chapter level. If a large team was involved in a research project, only the 
names of the people presenting have been included in the List of authors.  
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The seminal paper PLOS Climate setting the five priorities 
άTowards more impactful energy research: The salient role of 
social sciences and humanitiesέ  
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1. The Potential of Language Reflection in Energy Research: 
Framing analysis and communication  

  
Hugo Caviola 
  
1. Introduction  
  
In recent years, the insight has gained increasing acceptance that engineering and technical innovation alone will 
not be able to accomplish the energy transition. In order to advance this process, it seems indispensable to 
integrate the human factor, i.e., the role of citizens and the sciences related to them, the social sciences and 
humanities (Brückmann et al. 2023).    
  
Language is a social phenomenon by nature, making its science, linguistics, a social science in its one right. 
Unfortunately, the role and potential of linguistics in energy research (ER) has not yet been systematically 
investigated, even less so from an inter- and transdisciplinary perspective (Rosenberger et al. 2017).   
  
While the communicative dimension of language is widely acknowledged, its epistemic function ς its capacity to 
generate knowledge ς is easily overlooked, let alone brought to bear in ER. In the following, I will outline what a 
reflection of this epistemic function can achieve and what its contribution to energy research could be. In a 
second step, I will focus on the communicative dimension of language and sketch the potential of language 
reflection in interdisciplinary and transdisciplinary energy research.    
  
2. Frame analysis: Language as a medium of perception and orientation   
  
The experience that language allows us to communicate instills in us a deep-seated trust in language. We tend to 
believe that words lead us directly to things. Despite its pragmatic merits, this language realism tends to blind us 
to the epistemic function of language. Ludwig ²ƛǘǘƎŜƴǎǘŜƛƴΩǎ ŦŀƳƻǳǎ ƛƴǎƛƎƘǘ ǘƘŀǘ άǘƘŜ ƭƛƳƛǘǎ ƻŦ Ƴȅ ƭŀƴƎǳŀƎŜ 
ƳŜŀƴ ǘƘŜ ƭƛƳƛǘǎ ƻŦ Ƴȅ ǿƻǊƭŘέ ŀŎŎŜƴǘǳŀǘŜǎ ǎǳŎŎƛƴŎǘƭȅ ǘƘŀǘ ƭŀƴƎǳŀƎŜ Ǉƭŀȅǎ ŀ ŎǊǳŎƛŀƭ ǊƻƭŜ ƛƴ ǘƘŜ ǿŀȅ ǿŜ ǇŜǊŎŜƛǾŜ ŀƴŘ 
understand the world.  
  
  
In the recent years, discourse linguistics have provided methods to analyze specific discourses and lay bare their 
frames and subconscious implications and limitations (Spitzmüller/Warnke 2013, Bendel Larcher 2015). 
5ƛǎŎƻǳǊǎŜǎ Ŏŀƴ ōŜ ŘŜŦƛƴŜŘ ŀǎ άǎǘŀƴŘŀǊŘƛȊed ways that particular groups in society use language, images and 
ƻǘƘŜǊ ŦƻǊƳǎ ƻŦ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴέ ό{ǘƛōōŜ нлмрΣ ннύΦ 5ƛǎŎƻǳǊǎŜ ƭƛƴƎǳƛǎǘƛŎǎ ŀǎƪǎ ǉǳŜǎǘƛƻƴǎ ǎǳŎƘ ŀǎ ǘƘŜǎŜΥ Iƻǿ ŘƻŜǎ ŀ 
discourse represent and construct the world? What does it make visible, what ŘƻŜǎ ƛǘ ƘƛŘŜ ƻǊ ΨƻǾŜǊƭƻƻƪΩΚ ²Ƙŀǘ 
social roles does it project? What attitudes and values does it include? (Bendel Larcher 2015, 13, 204-213)  
In order to illustrate the potential of discourse linguistics I will sketch briefly the frames of some basic terms, 
energy production, energy supply, and energy service, and from the field of energy vulnerability the term energy 
blackout and energy shortageΦ CǊŀƳŜǎ ŀǊŜ άǇŀŎƪŀƎŜǎ ƻŦ ƪƴƻǿƭŜŘƎŜΣ ōŜƭƛŜŦǎ ŀƴŘ ǇŀǘǘŜǊƴǎ ƻŦ ǇǊŀŎǘƛŎŜέ ǘƘŀǘ ŀǊŜ 
stored in our minds and triggered whenever we hear, read or use a word (Fillmore and Baker 2010, 314). The 
words analyzed are not limited to specific disciplines, they may occur in research projects, in energy policy as 
well as in media coverage of energy issues.  My analysis remains highly sketchy in that it focuses on words 
outside of their contexts in corpora. I will look at them as metaphorical composita and reveal their action guiding 
potential with a specific interest in the way how they value the use of natural resources (Stibbe 2015, 6-9).   
  
Energy productionΥ мύ CǊƻƳ ŀ ǇƘȅǎƛŎǎΩ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ energy production is a misconception: Energy cannot be 
produced, but only transformed. Eg. chemical energy in wood can be transformed into thermic energy by fire 
etc.   
2) Linguistically, energy production is a metaphor, transferring the term production from the field of economy to 
the field of natural processes. As a result, the human transformation of energy is framed as an industrial process 
(similar to shoe production, car production etc.). Due to the transferal of the economic frame, the entire process 
of energy production is framed in economic terms. This includes social roles: There are energy producers and 
energy consumers following their typical goals. Where there are energy producers and energy consumers there 
must be an energy market. As a result of this economic framing, nature, i.e. water, wind, fossil resources are 
perceived as raw material. Energy, the product, is framed as a commodity that has a market price and is largely 
dissociated from its natural contexts. Since energy is a commodity, it seems evident to produce and market 
potentially unlimited quantities of energy (hoping for consumers to consume). In traditional economy, the 
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expansion of production is considered as a natural law, inspired by the imperative of growth. In the production 
frame, unlimited commodification of energy must seem natural. In short: The term energy production implies a 
tacit appeal to produce more and more and seems little suited to elicit ideas of a moderate, well-dosed and 
sustainable use of energy (as a response to a possible limitation of resources).  The production frame seems 
especially suited to follow commercial interests while its ecological dimension is rather frail.   
  
In contrast, the term energy supply όά9ƴŜǊƎƛŜǾŜǊǎƻǊƎǳƴƎέύ opens a more socially oriented perspective. While 
production opens a binary model (A produces B), the model of the verb supply involves three dimensions: A 
supplies B with C (i.e energy). As a result, the role of the energy users (B) is emphasized. The supplier wants to 
know what the users need, implying an interest of care (accentuated in the German notion of versorgen). The 
supply frame includes economic implications, but on the whole, it seems better suited to elicit a moderate and 
άǎƻŎƛŀƭƭȅ-ŘƻǎŜŘέ ǉǳŀƴǘƛǘȅ ƻŦ ŜƴŜǊƎȅΦ ¦ƴƭƛƪŜ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƳŜǘŀǇƘƻǊΣ ǘƘŜ ǘŜǊƳ energy supply lacks the 
implication of growth as a quasi-natural driver of action.   
  
The term energy service opens a frame of both a service society (Dienstleistungsgesellschaft) and a service 
company. Two social roles emerge: the energy providers providing a service and the energy consumers making 
ǳǎŜ ƻŦ ƛǘΦ ¢ƘŜ ǎŜǊǾƛŎŜ ŦǊŀƳŜ ŀƭǎƻ ƛƳǇƭƛŜǎ ŀ ƘƛŜǊŀǊŎƘȅΦ ¢ƘŜ ǳǎŜǊ ƛǎ ƛƴ ǘƘŜ ΨƳŀǎǘŜǊ ǊƻƭŜΩΣ ǘƘŜ ŜƴŜǊƎȅ ǇǊƻǾƛŘŜǊ ƛǎ ǘƘŜ 
ΨǎŜǊǾŀƴǘΩΦ ¦ƴƭƛƪŜ ƛƴ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ŦǊŀƳŜΣ ǘƘŜ ŎƻƴǎǳƳŜǊǎ ǘŀƪŜ ǘƘŜ ŀŎǘƛǾŜ ǇŀǊǘΣ ǘƘŜȅ ǊŜǉǳŜǎǘ ŀ ǎŜǊǾƛŎŜΣ ǿƘƛƭŜ ǘƘŜ 
άŜƴŜǊƎȅ ǎŜǊǾŀƴǘǎέ όthe energy producers) provide it. Unlike in the sǳǇǇƭȅ ŦǊŀƳŜΣ ǘƘŜ ŎǳǎǘƻƳŜǊ ƛǎ άƪƛƴƎέΣ ƘƛǎκƘŜǊ 
needs are foregrounded and are potentially unlimited. While the energy supply frame implies considerations of 
necessity, the service ŦǊŀƳŜ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ŀ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŀ άǎƻŎƛŀƭƭȅ ŘƻǎŜŘέ ǉǳŀƴǘƛǘȅ ƻŦ ŜƴŜǊƎȅΦ  
  
In summary we observe that terms like energy production, energy supply, and energy service are not neutral and 
ΨƛƴƴƻŎŜƴǘΩΦ ¢ƘŜȅ ŀǊŜ ǇƛǾƻǘŀƭ ƛƴ ǘƘŜ ǉǳŜǎǘƛƻƴ ƻŦ Ƙƻǿ ŜƴŜǊƎȅ ƛǎ ǎƻŎƛŀƭƭȅ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŦǊŀƳŜŘΦ LŦ ǳǎŜŘ ƛƴ 
science, they can suggest research interests (and exclude others), if used in campaigns, political decision making, 
and public acceptance can depend upon their framing effects. The examples show ς if in a highly sketchy manner 
- how linguistic frame analysis can lay bare the perspectivity of seemingly neutral terms. Discourse analysis holds 
the potential of revealing values and interests implied in key terms and uncover their action-guiding potential.   
  
Two more examples: Today terms such as energy shortage (Energieknappheit), electricity shortage or gap 
(Stromlücke) and blackout are omnipresent the media discourse on energy. They map a semantic field that can 
be named energy vulnerability, a central aspect to energy politics. Therefore, a linguistic consideration seems 
worthwhile.  
Stromlücke implies a missing part in a whole (eg. a system, a row). The gap-frame suggests an incompleteness 
and invites as a remedy the completion of the whole (filling the gap, in German füllen, stopfen, schliessen). 
tǊŀƎƳŀǘƛŎŀƭƭȅΣ ά{ǘǊƻƳƭǸŎƪŜέ ŦǳƴŎǘƛƻƴǎ ŀǎ ŀ ŘŜƻƴǘƛŎ ǿƻǊŘΣ ŜȄǇǊŜǎǎƛƴƎ ŀƴ ƻōƭƛƎŀǘƛƻƴ ŀƴŘ ŎŀƭƭƛƴƎ ŦƻǊ ŀŎǘƛƻƴΦ ¢Ƙƛǎ 
filling imperative does not address the question of the overall quantity of the electricity in question. It takes a 
given quantity of electricity use for granted, hiding the fact that the shortage could equally be mitigated by a 
ƳƻǊŜ ŜŎƻƴƻƳƛŎŀƭ όŀƴŘ ŜŎƻƭƻƎƛŎŀƭƭȅ ƳŜŀƴƛƴƎŦǳƭύ ǊŜǎƻǳǊŎŜ ǳǎŜΦ ¢ƘŜ ŦƛƭƭƛƴƎ ƻŦ άŜƴŜǊƎȅ ƎŀǇǎέ ƛǎ ŦǊŀƳŜŘ ŀǎ ŀ ǘŜŎƘƴƛŎŀƭ 
repair that is usually delegated to experts.   
Blackout. The frontpage headline of Basler Zeitung όaŀȅ ммΣ нлннύ ǊŜŀŘǎΥ άDǊƻǎǎŜǎ ½ƛǘǘŜǊƴ ǾƻǊ .ƭŀŎƪƻǳǘ ƛƴ .ŀǎŜƭέΦ 
The blackout frame is strongly reductive in that is rings alarm bells suggesting: Either we make great efforts in 
άǇǊƻŘǳŎƛƴƎέ ŜƴŜǊƎȅ ƻǊ ǿŜ ǿƛƭƭ ōŜ ƭŜŦǘ ƛƴ ǘƘŜ ŘŀǊƪΦ ¢ƘŜ ōƭŀŎƪƻǳǘ ŦǊŀƳŜ ŘŜƴƛŜǎ Ŏitizens a responsible role in energy 
affairs. In the blackout frame, the power system is framed as an obscure machine that is hard to control and 
prone to collapse. It tends to victimize energy users and makes it hard to conceive of an intelligently apportioned 
and more moderate (and possibly more ecological) use of energy - that could e. g. prevent a blackout by means 
ƻŦ ΨŘƛƳƳƛƴƎΩ ǎǘǊŀǘŜƎƛŜǎΦ ¢ƘŜ ōƭŀŎƪƻǳǘ ƴƻǘƛƻƴ ƛƳǇƭƛŜǎ ŀƴ ƛŘŜƻƭƻƎȅ ǘƘŀǘ Ƙŀǎ ǎǘǊƻƴƎ ǇƻƭƛǘƛŎŀƭ implications.   
  
As sketchy as these short analyses might be, they illustrate how frame analysis can lay bare social implication of 
key terms. They show how the use of words can shape political attitudes, preferences and fears. In an 
interdisciplinary perspective of ER, attitudes and preferences are shared research interests among political 
science, sociology, and psychology. Discourse linguistics could contribute a valuable part.  
   
  
3. Interdisciplinary and Transdisciplinarity  
  
In inter-and transdisciplinary projects, disciplinary experts, practitioners, and lay-persons collaborate, each 
speaking their specific language. Each stands in his /her own right, but remains confined to the limits of their 
own use of language. Along with them go specific interests, specific attitudes, and values. This is where linguistics 
can come in.   
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To give four examples of disciplinary terminology: In psychology key terms can be attitude, subjective norm, 
perceived behavior control, habits, motivation and energy knowledge, in political science: distributional impact, 
social acceptance, in economics: bounded rationality, agent-based modelling, in action-oriented research: living 
labs. In interdisciplinary research it is frequently claimed that one has to find a common language όΨƎŜƳŜƛƴǎŀƳŜ 
{ǇǊŀŎƘŜΩύ ŀƳƻƴƎ ǘƘŜ ŘƛǎŎƛǇƭƛƴŜǎ ƛƴǾƻƭǾŜŘΦ [ƻƻƪƛƴƎ ŀǘ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǇǊŀŎǘƛŎŜΣ ǘƘƛǎ ŦƛƴŘƛƴƎ ƻŦ ŀ ŎƻƳƳƻƴ ƭŀƴƎǳŀƎŜ 
turns out to be metaphorical rather than a literal goal. (There is no interdisciplinarity without disciplinary terms.) 
A study by Nina Janich et al. (2014) shows that finding a common language involves a multi-layered process 
including 1) growing familiar/ understanding the terminology of the partner disciplines 2) negotiating a shared 
understanding of shared terms (e. g. justice in a cooperation between social science and physics) 3) establishing a 
shared understating of the project goal, 4) attribution of responsibilities. On the part of the researchers each of 
these steps involve meta-disciplinary reflection, the readiness to reflect the basic assumptions and methods of 
their own discipline. Although this meta-reflection usually comes quite naturally in interdisciplinary practice, the 
involvement of a linguist can add an extra value. As a communication expert the linguist can contribute a 
systematic additional meta-communicative perspective that not only addresses possible problems but also 
identifies the reasons why they occur (Janich et al. 2014, 24).   
  
In transdisciplinary endeavors, linguists can also act as mediating experts when it comes to facilitating the 
communication between experts and lay persons. In recent years, a number of studies have investigated 
organisational communication (Wieder/Rosenberger 2017) and understandability (Janoska et at. 2017). These 
involve questions such as these: How can a public actor or a private firm enhance the public acceptance of a 
campaign, a new service, or a regulation in the field of renewable energy?   
One difficulty that organizations are confronted with is that they have to transform highly complex technical 
issues into messages appealing to laypersons. In this process, different stakeholders such as researchers, private 
firms or the general public can be involved. Specific language issues tend to be technical terms, nominalization, 
and complex sentence structures, and more generally the framing of complex technical innovations.   
 
Seasonal thermal energy storage and fuel cell heatings are two cases in point. First, seasonal thermal energy 
storages accumulate excess heat in summer and transfer this surplus to winter for heating purposes. Or, 
inversely, they accumulate excess cold in winter and transfer it to summer for cooling purposes. Zumofen et al. 
have investigated different framings and formats of communication (image and text) to gauge the social 
acceptance of seasonal thermal energy storage (https://osf.io/xtqjk/ ). In the process of their work, several 
communication challenges have arised. For example, how to explain the purpose of seasonal thermal energy 
storage in an understandable way to lay people? Or, how to explain how a storage material like ice is used in that 
manner. It sounds like a paradox: Using an ice storage to heat your building? They conclude that text-image 
combinations, i.e., a video format, seem to be the most promising format to raise social acceptance. 
 
Going a step further, in an interdisciplinary workshop at the 3rd Social Science and Humanities Energy Research 
Workshop (June 2, 2023 in Sion) it was suggested that the purpose of seasonal thermal energy storage could be 
illustrated by a visualization of two complementary wave lines that are superimposed, one visualizing the 
availability and the other of the need of thermal energy across the seasons.  

 

 
Fig.1: Visualization of the seasonality and the mismatch of thermal energy availability (violet line) and need 

(green line) varying between summer and winter. 
 
Fuel cell heating presents a communicative challenge since it is little known by the public and information about 
it hard to access. A study by Hermann et al. (2017) focusing on internet communication concludes that in order 
to gain more public awareness fuel cell technology needs to be introduced in multiple discourse communities 
among them the online community. It is suggested that the benefits of this new technology should be 
communicated in everyday language to be accessible through search questions in Google.  Since disciplinary 

https://osf.io/xtqjk/
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experts frequently do not recognize the communicative traps in their communications it is suggested that 
external linguists are involved. They could help popularize the new technology by making it understandable, 
appealing and acceptable and support confidence building (Hermann et al. 2017, 70).  
  
4. Conclusions  
  
a) Regarding frame analysis, linguists can provide meta-perspectives to fathom unseen implications in research 
questions and key-terms used in research. Doing so, they can help lay bare attitudes, interests and ideologies 
underlying scientific language, but also elucidate media and political discourses on energy. Ideally, they are 
involved in an interdisciplinary research process from the start, from formulating the research proposal to the 
final phrasing of research results (Unger 2016).  
  
b) In transdisciplinary communication, linguists can act as mediators by offering an additional meta-perspective 
on the processes involved. These include both the communication among different disciplinary experts and 
between experts and laypersons. The communication in question involves multimodal semiotic practices 
including texts as well as images. Liebert et al. (1998) have shown that linguists can be highly effective in writing 
manuals and instructions for new technical products (such as medical technology), an experience that promises 
ǘƻ ōŜ ǘǊŀƴǎŦŜǊǊŀōƭŜ ǘƻ ǘƘŜ ŜƴŜǊƎȅ ǎŜŎǘƻǊΦ ¢ƘŜ ŎǊǳŎƛŀƭ ǘŀǎƪ ƻŦ ǘƘŜ ƭƛƴƎǳƛǎǘ ƛǎ ǘƻ ƘŜƭǇ ƛƴǘŜƎǊŀǘŜ ǘƘŜ Ŧƛƴŀƭ ǳǎŜǊΩǎ 
perspective in a multi-stage process ranging from the first prototype of a service/product to its market 
introduction. For a successful energy transition, it takes much more than new technical innovations. The overall 
Ǝƻŀƭ ƛǎ ǊŜŀŎƘŜŘ ǿƘŜƴ ŀ ƴŜǿ ŜƴŜǊƎȅ ǎŜǊǾƛŎŜκǇǊƻŘǳŎǘ ƛǎ ƳŀŘŜ ŀŎŎŜǎǎƛōƭŜ ŦǊƻƳ ǘƘŜ ǳǎŜǊǎΩ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΦ ¢Ƙƛǎ ƛǎ ƴƻǘ 
reached until users understand and accept it, and actually put it into use.    
  
c) In research projects, language reflection can be a transversal issue, to be integrated in the project 
management work package or in the overarching basic research work package. It can integrate communication 
and dissemination activities. But, in research projects recognising that people change their behavior depending 
on their knowledge elaboration, on the messages they receive from media, peers and other social entities, on 
the communication channels they use and are exposed to, the reflection of language can directly be integrated in 
the modelling and policy exploration work package.  
  
Interdisciplinary large-scale projects such as the SWEET projects cannot afford to ignore the language dimension. 
In particular, the Aussagekraft, i.e. the meaningfulness and capacity to capture attention, focus and action by 
citizens, companies and social actors, of scenarios rooted in integrated simulations of the energy and social co-
evolution requires linguistics as essential contribution.  
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2. Distributional impacts  
  
Gracia Brückmann  
  
The distributional impacts of the energy transition were deemed central to the study of the feasibility of the 
energy transition (Brückmann et al., 2023, see Chapter 1 of this book). In previous workshops by the Swiss Social 
Science and Humanities Energy Research Group, the group voted distributional impacts as the second most 
important criterion to study. Distributional consequences directly relate to justice and public acceptance, 
important antecedents for the political implementation of related policy measures. The distributional aspects 
were viewed as parts of social justice concerning age, educational achievement, or place of living, while other 
dimensions, such as poverty risk and status, immigration status, gender, or other marginalisations and 
intersections thereof, were not yet in the foreground.   
  
  
Using new theoretical methods, Tristan Loloum presented the project "Social justice as a response to the energy 
crisis". Following increasing calls for the inclusion of energy justice in the recent calls for climate action among 
political leaders and in scientific outlets, Loloum presented an evaluation framework for Swiss energy policies. In 
his presentation, he focused on the four dimensions-distributive, recognition, procedural and restorative-of 
energy justice. The framework was applied to the Solar Energy Express, where especially the restorative 
dimension was mostly lacking or uncertain (e.g., will dismantling be realistic), and the procedural and distributive 
dimensions were critically discussed. For the Swiss Stop-waste campaign, the analysis using the framework 
revealed procedural concerns (e.g., top-down communication) and recognition benefits, such as considerable 
energy savings for comparatively little money. However, overall voluntary individual change has limited potential 
compared to system changes, such as in the industry and areas. In the future, the analysis will be applied to 
many other potential policy areas. The presentation closed with remarks on all four dimensions and the energy 
equity indicators the Californian Energy Commission publishes.   
  
The discussion about the first and praised presentation revealed suggestions that other aspects besides profits 
for companies, such as climate targets, could enter the distributive domain. Some suggested that (the 
expectation of) increased prices could have conflated the effect attributed to the "Stop-waste" campaign. Tristan 
was encouraged to build a social and territorial metric of energy justice for future use.  
  
Secondly, Jan Rosset presented "Towards stylised facts about generations and energy consumption", work co-
authored with Valentino Piana. Fighting climate change is often framed as a story of irreconcilable generational 
clashes in opinion and practice, prompting the study of these changes. Whether the (perceived) differences are 
due to generational or age effect is examined in the presented research, with the potential impact to prevent 
further polarisation and blame shifting that hinders climate action. Given only slight differences between 
generations that mostly move in parallel in environmental attitudes and behaviours, they contribute to 
answering this question by analysing energy consumption patterns. Theoretically, the authors suggest that life 
cycle effects, biological age, and generational differences alter different aspects of individuals' energy 
consumption in the housing and mobility domain. The questions will be answered by exploiting panel data for 
Switzerland.     
  
The supportive discussion distilled the importance of the second contribution. Theoretical details were mainly 
revisited, such as the assumption of more time at disposal and cycling practices in old age. Participants asked if 
and how raising children might alter the theoretical arguments and could be included in the empirical analysis. In 
sum, participants were curious how the study could help to design targeted communication for energy reduction 
practices and the acceptance of associated policies among the whole population.   
  
After that, Isabelle Stadelmann-Steffen presented "Regional policy acceptance", which provided a predominantly 
descriptive overview of how different degrees of urbanity and landscape characteristics shape public support for 
renewable energies. A regional perspective is motivated by fears of polarisation and its importance for energy 
policy acceptance. Regional differences are likely to occur by natural factors, such as the potential for renewable 
energy production. Techno-economic factors, including the energy provider and the individuals' economic 
situation, and socio-political differences, such as political ideology and participation, might also alter regional 
preferences. Here, the alpine region is contrasted with urban areas and the midlands. An extensive data 
collection effort in fall 2022 sampled from administrative data is presented. Overall, respondents preferred Swiss 
energy independence. Those living in the Alps see cooperation with the EU as more critical than inhabitants of 
other areas. Urban dwellers do not want more large hydropower, while those living in the midlands relatively 
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dislike wind power expansions. In the Alps, smaller hydro and less gas power is preferred. While overall, there 
are relatively few regional differences, when it comes to open space or PV on agricultural land, the Swiss are not 
very enthusiastic. The little differences are good news for discussions about potential polarisation.    
  
The discussion about these findings was very positive. Other geographical scopes were suggested, and regionally 
different response rates were indicated as an additional robustness check. Also, questions of geographical self-
selection based on prior attitudes were discussed, as many participants were surprised by the relatively higher 
perception of the electricity provider as communicating climate issues that could be found in urban areas. 
Questions about individuals' climate concern and their observations of their energy providers' communication 
strategies were briefly discussed.   
  
Lastly, Gracia Brückmann presented an experiment on energy policy acceptance entitled "Regional Differences in 
Policy Preferences in the Presence of Policy Goals". This work-jointly with Isabelle Stadelmann-Steffen-examines 
how a specific intervention to alter policy acceptance (through the discussions of the policy goal a particular 
policy proposal shall reach) changes among different groups. Reasons to analyse different regions, levels of 
education, trust in science, and political views were, again, potentials for polarisation and targeted 
communication potential. This study showed that there were, again, no systematic differences between 
inhabitants of different regions. While, again, differences between educational groups were primarily 
insignificant, people with the highest levels of education reacted strongly to the information about policy goals. 
People who did not place themselves on a political left-right scale reacted least towards the experimental 
treatments. Low trust in science was significantly altering the results and led to frequent decisions against all 
proposed renewable energy policies. This is a serious obstacle to future energy policies that should be analysed 
in future research.   
  
The last discussion targeted the question of whether political surveys should not be asked exclusively to citizens 
instead of residents, but also to see if backlash towards energy policies might stem from this group. Other 
comments questioned the meaning of people not placing themselves on the political left-right spectrum, which 
might proxy not feeling represented by current political parties and disinterest in politics.   
  
Many of the analyses were motivated by the fact that increased polarisations and cleavages are documented in 
the media and general discussions. The session did zoom in on various dimensions of distributional justice and in-
depth looked at different groups of society. However, so far, only very few of the session's contributions were 
looking at the interactions and intersections of different technologies, policies, or practices with interlocking 
groups. (People of a certain age group can also live in urban or rural areas, live closer or more distance to 
proposed energy infrastructure, have different socio-economic opportunities, or be part of multiple marginalised 
communities at once, which has not been explored yet.) Moreover, the session was linked to the topic of 
communication, which is strongly linked to the importance of language in the energy transition, in line with what 
expressed in the respective chapter of this book.    
 
After the session, Sascha Nick has kindly agreed to bring a contribution to the overall theme, by highlighting 
some of his work in the SWEET Swice consortium. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Social justice as a response to the energy crisis? 
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Towards mainstreaming of shared spaces  
as a basis for sustainable wellbeing for all  
 
by Sascha NICK, sascha.nick@epfl.ch   
 
Like other rich countries, Switzerland is using energy and material at a per-capita rate far above the world 
average, and based on processes and technologies available today or likely to be deployed in the next two or 
three climate-critical decades, contributing to multiple crises of climate, biodiversity, multiple dimensions of 
pollution, and numerous factors of human wellbeing, especially health, inequality, and exclusion. Many 
problematic activities have been outsourced, leading to much of the Swiss impact outside its borders.  
 
Every major sector of human activity shows the same pattern of overconsumption: housing, daily mobility, 
nutrition, holiday travel, clothing, electronics, etc.  
Given its size and impact, the Swiss building stock is of particular importance, at it uses around 40% of the Swiss 
territorial final energy (320 of 765 PJ in 2022), emitting 11.7 Mt CO2 (BFE 2020, 2023). This does not take into 
account mobility induced by the location or purpose of buildings, nor the general consumption of appliances, 
electronics, furniture, clothing, etc. facilitated and possibly encouraged by larger living spaces.  
 
In addition, the urban sprawl created by significant construction outside of urban centers since the 1960 has 
created a positive (reinforcing) feedback loop, where new construction creates demand for transport, leading to 
congestion, new road building, and finally to incentives to continue building. This has led to the acceleration of 
the rate of urban sprawl, i.e., road and housing construction outside urban centers has increased since 2002, 
with urban sprawl growing faster in 2002-2010, the last period for which data is available, than any time since 
measurement began in 1935 (Jaeger et al. 2018).  
Finally, the analysis of the UK housing market shows that demand for houses as financial assets is driving 
construction which reduces both sustainability and affordability of housing (zu Ermgassen et al. 2022). While not 
directly analyzed, it is highly likely that the same dynamic is creating exactly the same problems in Switzerland.  
 
Could the excessive use of resources, high emissions, urban sprawl, lack of affordability, and high induced (auto-) 
mobility all be solved together?  
 
Lƴ Ƴȅ ǿƻǊƪ ƻƴ ǎƻŎƛŜǘŀƭ ǘǊŀƴǎƛǘƛƻƴǎΣ L ƭƻƻƪ ŦƻǊ άŀŎǘƛƻƴ ƭŜǾŜǊǎέΣ ƛΦŜΦΣ ŀǊŜŀǎ ǿƘŜǊŜ ŎƻƻǊŘƛƴŀǘŜŘ ŀŎǘƛƻƴ ƻƴ ƳǳƭǘƛǇƭŜ 
system leverage points is likely to move the system to another stable state, with higher wellbeing and lower 
resource use (Nick 2023). Sufficiency is one such action lever, acting on six leverage points: mindset (#2), system 
goal (#3), system rules (#5), gain of positive and strength of negative feedback loops (#7-8), and parameters, 
ƛƴŎŜƴǘƛǾŜǎΣ ǎǘŀƴŘŀǊŘǎ όІмнύΣ ǳǎƛƴƎ 5ƻƴŜƭƭŀ aŜŀŘƻǿǎΩ ƴǳƳōŜǊƛƴƎ ό1999). For the building stock, sufficiency starts 
with limiting and better using the existing floor space.  
 
Less floor space per person, better insulated, at closer distances, will obviously lead to less energy and material 
use, and lower emissions. But will it lead to more wellbeing?  
 
To answer this key question, we take a normative view of wellbeing, trying to answer the following questions: 
what does it mean to live a good life? How can society plan for conditions to enable such a good life? We will 
answer them using the eudaimonic approach to wellbeing, based on satisfying human needs, and the separation 
of needs (universal, unchanging, satiable) and satisfiers (culturally specific, change over time), broadly following 
two of the main theories of human needs: Max-Neef's fundamental huƳŀƴ ƴŜŜŘǎΣ ŀƴŘ 5ƻȅŀƭ ŀƴŘ DƻǳƎƘΩǎ ǘƘŜƻǊȅ 
ƻŦ ƘǳƳŀƴ ƴŜŜŘǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƭŀǘǘŜǊ ŘŜŦƛƴŜǎ άƳƛƴƛƳŀƭƭȅ ƛƳǇŀƛǊŜŘ ǎƻŎƛŀƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴέ ŀǎ ǘƘŜ ǳƴƛǾŜǊǎŀƭ ƎƻŀƭΣ 
which can only be reached if the basic needs of physical health and autonomy of agency (itself based on mental 
health, cognitive understanding, and opportunities to participate) are met (Gough 2015).   
Less space per se does not lead to more wellbeing; in many cases, just reducing resource use without changing 
the organization of society, at least at the local level, will lead to less wellbeing. Given the social nature of human 
needs and of wellbeing, and the universal goal of social participation, could converting private to shared space 
lead to more wellbeing?  
 
Using Max-Neef's classification of satisfiers, shared spaces can be seen as a synergistic satisfier for four 
fundamental needs: participation, creation, understanding, and identity.  
 

mailto:%3csascha.nick@epfl.ch
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Beyond this theoretical approach, we explored the question of sufficiency and wellbeing in a series of three 
workshops in 2022, within the project SWEET SWICE. Together with rethinking the economic system, 
governance, identity, and liberties, a significant output of the workshops has been the centrality of shared 
ǎǇŀŎŜǎΦ ²ƘƛƭŜ ǎƘŀǊŜŘ ǎǇŀŎŜǎ ŀǊŜ ƴƻǘƘƛƴƎ ƴŜǿΣ ƛƴ ǘƻŘŀȅΩǎ ǇǊƻŦƛǘ-ŘǊƛǾŜƴΣ άǇǊƛǾŀǘŜ ƭǳȄǳǊȅΣ ǇǳōƭƛŎ ŦǊǳƎŀƭƛǘȅέ ŎǳƭǘǳǊŜΣ 
they have shrunk to a tiny residue. Making them central to space use could significantly reduce the average 
space per person, while providing access to more space when needed and improving wellbeing (reproduced 
from my presentation to the SWICE Annual Conference 2023):  

  
Many questions remain, ranging from acceptance, engagement at all levels, cultural change, preserving social 
structures, governance (how to involve residents in planning, how to resolve conflicts), economics (resource 
allocation, policy instruments) organizational (how to organize large-scale renovation per neighborhood), 
technical (how to reuse building materials), and finally how to organize the transition to be completed well 
before 2050.   
 
This will be the focus of SWICE and especially our Work Package 2 for the coming years.  
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By attempting to mitigate climate change, many countries have pledged to reach net zero by 2050, meaning to 
aim at achieving a balance between the amount of greenhouse gas (GHG) emissions produced and the amount 
removed from the atmosphere. Among the many objectives of net zero plans, reducing the GHG in the energy 
sector holds paramount significance, given that it is one of the primary sources of GHG emissions (Ritchie, 2020). 
In this regard, net zero plans entail both the decarbonization of the energy system and the electrification of 
heating and tranǎǇƻǊǘŀǘƛƻƴ όhΩ{ƘŀǳƎƘƴŜǎǎȅ Ŝǘ ŀƭΦΣ нлннύΦ  
 
On the one hand, to decarbonize energy systems, countries need to transition from fossil fuel-based power 
generation to renewable energy sources (SEI, IISD, ODI, E3G, 2021). Technologies producing renewable energy, 
such as solar and wind power, generate electricity with little to no GHG, thereby reducing the carbon footprint of 
the energy sector. Moreover, relying heavily on imported fossil fuels for energy leaves countries vulnerable to 
price volatility and geopolitical uncertainties (IEA, 2021). By diversifying the energy mix with renewable sources, 
nations can enhance their energy security and reduce dependence on finite fossil fuel resources. Locally 
generated renewable energy also reduces the risks associated with disruptions in global fuel supply chains, 
ensuring a more reliable and resilient energy system. On the other hand, to electrify the heating and 
transportation sectors, low-carbon technologies need to be deployed at scale. Replacing fossil-based 
technologies, such as cars and heating systems, with low-carbon alternatives dramatically reduces GHG 
emissions, especially when powered by renewable energy (Bieker, 2021; Sevindik et al., 2021).   
 
Achieving net-zero goals and transitioning to low-carbon technologies involve high complexity, of which the 
technical aspect is merely the surface. Energy transition encompasses institutional, social, and behavioral 
changes (IPCC, 2019, 2022). Among the many changes required, for example, new regulations need to be put in 
place, public acceptance needs to be gained, and sustainable lifestyles need to be adopted. Academics 
investigate each of these topics to contribute to the success of the energy transition. However, their research 
often focuses exclusively on a single component, neglecting its impact on the overall picture and the interplay 
among the different aspects. We advocate the necessity for social science researchers to have a holistic 
perspective and adopt multifaceted analyses that integrate these complex realities (Brückmann et al., 2023). This 
perspective can help to highlight research priorities and provide suggestions grounded in more realistic settings.  
 
We identify here some venues of research for social science researchers that by embracing the suggested 
perspective could aid in developing comprehensive transition strategies and policies that facilitate a smooth and 
coordinated shift towards low-carbon energy systems. For example, it is not only important to investigate how to 
accelerate the adoption of single technologies, but it is increasingly relevant to study the dynamics and 
interdependencies between different technologies, practices, and innovations. Technical literature provides its 
contribution by identifying how to integrate multiple low-carbon technologies effectively (e.g., Liang et al., 2022; 
Qiu et al., 2022; Shen et al., 2023). Low carbon technologies on both the demand side, such as energy-efficient 
buildings, and electric vehicles, and the supply side, such as solar power, wind energy, as well as energy storage 
systems, can be integrated to create synergistic effects. For example, combining solar panels with energy storage 
systems allows for better utilization of solar energy, ensuring a continuous and reliable power supply even when 
sunlight is limited (Pena-Bello et al., 2019). This field of research can identify optimal combinations and 
configurations that maximize the benefits of low-carbon technologies while minimizing costs and resource 
requirements.   
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As SSH researchers, we can contribute to low-carbon technologies co-diffusion by investigating how individuals 
perceive the different technologies simultaneously. By considering interplay between various low-carbon 
technologies or practices from a decision-making perspective, we can assess their combined impacts, evaluate 
trade-offs, and identify unintended consequences. Do consumers perceive the compatibility among technologies 
or they consider to have sufficiently contributed to the energy transition with the adoption of one technology? 
For example, investigating what technologies people adopt and in which order can identify the barriers that 
hinder co-adoption of low-carbon technologies. By doing so, we can determine the sequencing, timing, and 
dependencies of adopting different technologies and link this information with co-ŀŘƻǇǘŜǊǎΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ ¢Ƙƛǎ 
knowledge is crucial for policymakers, industry stakeholders, and governments to design effective interventions 
and support mechanisms that target the right segment and fulfill their needs.  
 
9ƴŜǊƎȅ ǘǊŀƴǎƛǘƛƻƴǎ ǊŜƭȅ ƘŜŀǾƛƭȅ ƴƻǘ ƻƴƭȅ ƻƴ ƛƴŘƛǾƛŘǳŀƭǎΩ ŘŜŎƛǎƛƻƴǎ ǘƻ ƛƴǾŜǎǘ ƛƴ ƭƻǿ-carbon technologies but also in 
how they use them (IEA, 2023; IPCC, 2022). Analyzing the use of these technologies from a holistic perspective 
entails investigating energy flexibility as a life-style change, integrating a social lens to more traditional and 
technical approaches to study the topic. We can provide insights into the barriers and drivers of energy flexibility, 
identify potential social and equity implications, and evaluate the effectiveness of communication strategies and 
engagement practices. Through interdisciplinary approaches, social scientists can examine not only consumer 
preferences but also how individuals, communities, and organizations engage with and respond to energy 
flexibility measures. By studying energy flexibility from a social science perspective, researchers can contribute to 
the development of policies and interventions that enhance consumer willingness to adjust their energy 
consumption in response to changes in supply, demand, or market conditions.  
 
At the societal and political level, energy transition plans also intersect with broader political agendas, such as 
economic development, job creation, and social equity. Examining how energy transition intersects with various 
political agendas (from a holistic perspective) entails, for example, investigating the trade-offs and potential 
synergies between energy transition and other policy goals for all stakeholders involved. For example, we can 
study not only how different stakeholders perceive a policy, but also how they perceive it in respect to other 
political agendas. Moreover, analyzing the success and failure of implemented policies retrospectively (not 
exclusively in the energy domain) can reveal dynamics of stakeholder interactions, power relations, and the role 
of social movements, which are crucial for the effective implementation of policies. This research can inform 
policy development, enhance stakeholder engagement, and contribute to the creation of sustainable and 
inclusive energy transition pathways.  
In summary, this holistic perspective and multidisciplinary approach helps in developing robust and integrated 
solutions that address multiple challenges simultaneously and ultimately accelerate the energy transition. By 
embodying complex realities in our research, we can unlock the full potential of energy transition plans, paving 
the way for a cleaner and more sustainable energy system.   
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