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Abstract:

This perspective aims at a geopolitical conceptual and empirical contribution to research questions on
power in energy transition research, coming from the history of energy and Sustainability Transitions
Studies. It aims at answering the call that has been made for the development of approaches that take
power dynamics between actors into account, by authors coming from Sustainability Transitions
Studies.

This article suggests a geopolitical approach of power relations, at and of the different scales of
energy transitions — understood as a change of energy resource could open a complementary and
more spatial vision on this issue based on the main concepts of representations, territoriality, and
resource development.

This conceptual proposition is then developed over two empirical examples. The first one is France’s
energy governance system, which is just stepping out of its precedent energy transition towards
nuclear energy. It explores the effects of the ongoing sustainable transition on the structure of the
political landscape and of the energy sector using the concepts of resource development control and
appropriation. The second one on EU energy transition policy highlights the importance of
representations, a key concept in geopolitics, whose analysis facilitates the understanding of actors’
strategies.

1. Introduction

This paper’s aim is to bring both a geographical-geopolitical and conceptual-empirical outlook to
research questions on power and justice in energy and climate research. This contribution stands at
the intersection of the History of Energy [1-2] and the Sustainability Transitions Studies [3—4],
analysed through geographic and geopolitical lenses.

1.1 Recent calls for power and spatial analysis in STS

Recent calls have been made in Sustainability Transitions Studies for the development of approaches
that would take power dynamics between actors into account [3—5-7]. This call has arised from the
fact that the young field of Sustainability Transitions Studies has tended, so far, to focus on the driving
forces and hindering factors of the governance processes of transitions, rather than on analysing their
impacts. The political and epistemic critique of the Sustainability Transitions Studies has thus
underlined a conceptual shortfall of the field [8]. Indeed power relations between the different actors
involved in the transition process and the exclusion dynamics or shifts of power that they bring [9-10]
lack proper questioning. This has left open important and untheorized topics such as conflict between
actors, political discourse or domination and power relations [11]. Though more recent work has been
carried out on power dynamics [7-12-14] it mostly deals with how existing power dynamics affect
transition, on resistance processes put in place by incumbents, and how they help or prevent the
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diffusion of innovation. On the other hand, what transition processes do to power dynamics in return,
how they change existing power relations between old and new actors or between actors acting at
different levels, still lacks analysis.

1.2 How the geopolitics of energy could contribute to the Sustainability Transition Studies agenda

The answers and research agenda proposed in Energy Research in Social Sciences address these issues
of power and justice with a focus placed on “inequities of race, income, gender, and other demographic
attributes, and the oppression of marginalized people and communities” [4]. This perspective proposes
a geopolitical approach of power relations as well as the different spatial scales of transition. It could
in turn open a complementary vision on this issue while contributing to answering the calls for spatial
analyses of the transitions. Power is classically understood as the ability to act or make other actors
act according to your goals and strategies. Through the multiscale analysis of actors’ representations
and strategies over territories, geopolitics brings up issues such as : the modification of power relations
between incumbents based on transition dynamics, or the emerging conflicts between actors due to
opposing representations of what a sustainable transition should be. In geopolitics power relations are
not necessarily a given fact but a socio-political and economic construction which can be actively
shaped. The geopolitical perspective would thus help to overcome 1. a passive perspective of
describing “injustices” and transition hindering power relations 2. while shifting focus on larger
multiscale power dynamics, on territorial entities thus seeing beyond social groups.

Starting from a conceptual perspective this paper first aims at explaining how geopolitical concepts
and methods could apply to STS’s analysis of power in transitions. It then proposes to apply these
concepts and research prospects to empirical examples. The case-study of the French energy
governance system shows how the current dynamics of sustainable transition are conflicting with the
existing system inherited from a recent transition to nuclear electricity. The existing nuclear regime
hinders the current transition dynamics going for more sustainability. The case-study explores the
effects of the ongoing sustainable transition on the structure of the political landscape and of the
energy sector

The example of the European Union presents a focus on the conflicting representations of the ongoing
sustainable transitions, leading to question of choosing the “the right scale and level” for a European
transition policy. For example, groups of citizens sometimes see the transition process as local
empowerment based on local projects that conflict with European institutions’ or national
governments’ transition strategy to develop large national or transnational infrastructures [15].
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Figure 1 Bringing geopolitics to energy transition research, Graphical abstract

2. Research approach and methodology

The research approach for this paper has been an inductive and iterative one, with several iterations
from theoretical literature to empirical cases. The author comes from the fields of geography and
geopolitics! and joined the STS field later in her career. This paper conveys the first results of this
process of integrating geopolitical approaches into the STS field.

2.1 Empirical data

The French school of geopolitics values field research and engagement with the actors themselves. The
main findings of this paper thus come from a series of field studies on and with energy actors, These
were carried out in France and in the EU from 2012 to 2021. These fieldworks, interviews and
participative observations are listed in an annex, they encompass local and regional authorities, local
networks of citizens, national regulators and governments, European bodies, and industrial actors. The
French school of geopolitics is specifically attentive to discourse production and to the representations
conveyed by different actors [16—17]. Naturally the various documentation and discourse produced by
these actors though their communication on projects, policies, partnerships, etc., has provided
additional research material.

The two case studies presented in this paper (France and the EU) are based on this empirical material.
2.2 Literature and theoretical approach

This paper touches upon three research fields and wishes to achieve interdisciplinary dialogue
between them. First of all, the History of energy transitions provides the foundation of the argument
which elaborates on the hypothesis that energy transitions are vectors of long-term societal changes
[1-18-19]. The second approach comes from geopolitics and its French radical school [16—-17-20], it is
used here as an attempt to contribute to the understanding of the power changes that occur in the
European energy transition. The main goal of this paper is to contribute to a conceptual dialogue
between these two fields and the Sustainability Transition Studies field, which has been one of the

1 Both fields are linked in France as geopolitics is academically taught as a sub-discipline of geography.
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leading areas of research on energy transitions in social sciences for the last decade, and which is
currently engaging with power issues in transition [7-12—21-3-4].

3. From energy transition to societal change, questioning power changes in energy transition
processes

Energy plays a central role as a strategic resource fuelling how societies produce, exchange and live.
Contributions to the field of Energy History over the last decades have highlighted the central role
played by transitions in long-term social changes. Debeir, Deleage and Hemery’s In the servitude of
power [22] presents an early example of work linking energy transition to structural societal and
political change in a linear perspective over long term periods covering most of human history, thus
bringing up the question of power changes. Richard Adams’ work [23-25] is also an early attempt at
linking together energy and power dynamics in the same framework. Picking up on their work, a long
tradition of historical analyses, mostly linear models of change from one energy system to another,
presents energy as a critical factor in social change, [1-18-26—32], sometimes even “the critical factor”
[19]. Without necessarily sticking to the idea of linear synchronous transitions of energy and social
systems, as the 20" and 21 century’s evolutions in energy sources have been rather incremental[33],
this line of historic work raises a set of research questions that could be asked about the ongoing
sustainability transitions.

To assume that a change in energy systems also means a structural change in societal systems raises a
more global question, that of the effects that sustainable transitions (which are not limited to energy)
have and will have on our societies at many levels. Focusing on power issues, many of these historic
works explain how a change in energy sources and means of production have deeply modified pre-
existent power relations. Debeir, Deleage and Hemery [22] explain how the change from watermills to
windmills by the end of the Middle Ages in Europe contributed to a redefinition of social hierarchy
because water was owned by the lord while wind was free for the commoner to exploit, thus
contributing to the appropriation of the means of production by a rising bourgeoisie.

Many examples could be adjoined to this one, questioning if and how the ongoing sustainability
transitions are bringing similar changes to our societies’ power balances. Power relations that could
be linked, for example, to the reappropriation by local actors or citizen groups of means of energy
production, to the impact of autonomous energy management methods, to the willingness of certain
territories (either urban or rural ones) to adopt an autonomous transition policy at their own level or
to join networks of international actors who can challenge or compete with the policies implemented
at the national level.

4. Applying geopolitics to energy transition research

4.1 Why bring a geopolitical perspective into energy transition research?
The political dimension of transition processes has largely been explored through governance
approaches that first focused on building cooperation and consensus among actors [37]. The
"unacceptability" of certain major infrastructure projects and the opposition observed, particularly
that of local actors, to transition processes decided and planned at the national level [38] called into
question this obviousness of consensus. The eminently political nature of transition processes is now
defended by numerous works that deconstruct both extremities of the spectrum which describe either
the "neutral" nature of the technologies used or their deterministic nature of reinforcing socio-spatial
inequalities [9—-39-42]. These approaches, which are mostly socio-technical, mainly address the
transition process through its infrastructures (production infrastructures, transmission and
distribution networks). This paper proposes to adopt a geopolitical prism that views the transition
process as a change in resources. Beyond the political dimension of this transition, it allows one to



analyse the transition process in terms of the power relations between actors at different levels but
also between the levels themselves [18—-43-44].

4.2 Mapping geopolitics, a short introduction to the field

The field of geopolitics is composed of different branches of research whose interests and objects are
partly determined by the other disciplines geopolitics has been associated with. Two main lines of
research exist, for a full mapping of the field see [42]. The first one, sometimes called neoclassical
geopolitics is close to international relations. It is a conservative realist approach mostly focusing on
States. The second one, sometimes also called critical geopolitics is close to political geography. It
mostly develops a critical approach to foreign policy practices and works on discourse and
representations. In this second line, the French school of geopolitics has a particular approach because
it advocates for a multiscale perspective giving great importance to local dynamics and putting less
emphasis on foreign policy [43—-17-20]. It has close relations with the Foucauldian perspective with
which it dialogued when the field was structured in the 1970s [44—45].

The paper addresses the concept of geopolitics in the critical and French sense of the term, as the
study of power relations between a diversity of actors over a territory (that is not necessarily a State).
These relations are built around actors’ representations and interests, and around territorial
appropriation [17-42—-46—47]. Based on this definition, following subsections of this paper explore the
main concepts of geopolitics that could be used in STS analysis.

GENEALOGY OF GEOPOLITICS

German Geopolitik
(1930s)

Associated with the Nazi regime and forsaken after the Second World War
|

Reclaimed in the 1970s by two new lines of research

International Neoclassical Critical Political
Relations geopolitics geopolitics geography
Realist Focus on Critical Focus on French school Foucaldian
perspective States approach to discourse and of geopolitics approach
foreign policy representations
Field specificity or focus Multiscale Interest in
Research field perspective local actors

Source: Virginie Mamadouh & Gertjan Dijkink (2006) Geopolitics, International Relations and Political Geography: The
Politics of Geopolitical Discourse, Geopolitics, 11:3, 349-366, DOI: 10.1080/14650040600767859
Credit: A.Palle 2021

Figure 2 Genealogy of geopolitics

4.3 Using geopolitical concepts in STS: Actors, representations, and projects

Critical geopolitical analysis gives strong importance to discourses, representations and narratives
developed by the actors [42] both as means of powers and as gateways to understanding their
territorial strategies. The French line of research thus explores the notion of a “geopolitical project”
[20] that links the representations that an actor has of itself, of other actors (as competitors,
collaborators, hostile, or neutral agents) and of their respective goals, with the strategy this same actor
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puts in place to achieve his goals. At an international level, concerning States, these geopolitical
projects can often be analysed through foreign policies. At other scales of analysis, actors’ official and
unofficial discourse, their means of communication and the analysis of their positioning within a
specific territorial context shed light on their geopolitical project for the territory. A project such as a
specific project of energy infrastructure or an energy transition strategy in a municipality.

Based on the analysis of these territorial strategies and representations, the geopolitical lens then
maps the power relations and the power balances between the identified actors of the territory [17—
46]. Depending on the case study this can be particularly complex, for example a power line project
will mean considering the project bearer, the local and regional authorities, some local groups of
citizens concerned by the project, the national regulatory landscape, and the European one if the
project is financed or supported by a European body. Conversely, mapping the geopolitics of the
European energy transition requires understanding the positioning of hundreds of actors and might
open a subfield of research in itself.

In our case, the geopolitical mapping of energy transition in the European Union is interesting as a
dynamic process. The point is not so much to get a snapshot of power relations in the EU energy sector
at a given time than to A. understand ongoing dynamics of power changes that can be analysed
through the discourses, narratives and representations of these actors, old and new; and B. map these
changes in a system of relations that integrates case studies in a global framework.

4.4 Power and territoriality as a key approach

Geopolitics being the study of power relations between a variety of actors over a territory, the concept
of territoriality is especially important to the geopolitical analysis. It is a shared concept with other
fields, mostly geography but also political science or international relations.

The concept of territory makes links between spatial, political and social structures at different scales.
Two main lines of research pertaining to territory exist currently. The Anglo-Saxon one stems from the
work of R. Sack [48-49] and is inspired by E. W. Soja [50] who considers territoriality as a socio-spatial
strategy. The French-speaking line is connected to the work of C. Raffestin [51-52] inspired by both M.
Foucault and J. Gottmann’s theories on territoriality as a product of representation and power
relations [45-53]. These two approaches have developed independently and with few connections
between them [54], but they share a focus on power and social relations.

The Anglo-American approach aims at exploring the “spatial strategies that actors use to achieve social
and political ends” [55]. It is a pragmatic approach on territorial projects led by different actors and a
conceptual framework driven by a Modern European vision of controlled space [56]. On the other
hand, the French-speaking line takes a more conceptual relational approach of the different individuals
and social groups seeking an increase of their possible autonomy, whilst also taking into account the
resources of the system [16].

The compatibility and potential for fruitful dialogue between these two approaches of territory as a
conceptual framework for the relations between power and space has been highlighted in the last
decade [40-55]. Together they could provide a key approach to the analysis of energy transition
impacts on the links between spatial, political and social structures. The concepts of territory and
territoriality also take into account the diversity of scales and actors. This answers one of the critiques
according to which the geographical approach is too focused on local aspects. Teis Hansen and Lars
Coenen thus write that “a well-known weakness of many geographical analyses is that they celebrate
the particular and focus on highly idiosyncratic case stories or specific places. It is therefore a challenge
for spatial analyses of Sustainability Transitions to identify and formulate insights with theoretical
purchase beyond the narrow domain of geography” [57]. Using the theoretical framework of



territoriality to explore the question of energy transition impacts could answer this critique and
integrate case studies on power dynamics into global conceptual contributions.

4.5 Energy as a resource, bringing STS power questioning into energy geopolitics

Besides other aspects (e.g. technology change or socio-political changes) an energy transition can be
considered as a change of the resources used to provide energy. Approaching energy transitions
through the prism of resource use, as a change of sources and production vectors or energy converters,
allows the use of analytical grids belonging to the geopolitics of resources. All while raising questions
about the political and societal changes brought about by transition processes.

“A resource is the product of a relation. As such, there are no such things as natural resources, there
are only natural materials”[16] states Claude Raffestin, one of the forbearers of French geopolitics who
dedicated a section of his book For a geography of power (Pour une géographie du pouvoir) to
resources. As such, geopolitics analyse resources through the process of “resource development”
(“mise en ressource” in French, literally “putting into resource”) that considers the different processes
put in place by actors to transform raw materials into resources. This resource development involves
access strategies (who gets to access the resource), control of distribution and circulations (control of
routes, supply lines, production and distribution infrastructures) and appropriation (who owns the
resource and its production system) [58]. Considering energy transition as a change of energy resource
is therefore already a way of questionning the power dynamics of energy transition. In this definition
an energy system encompasses the different elements used for the transformation of the raw material
into a usable resource, and designed by actors to ensure access, control, circulation or appropriation
of the resource.

There is a long tradition of energy analysis in the field of geopolitics, with a main focus on international
issues related to carbon and fissile sources of energy. Concerns about the changes brought about by
the emergence of transitional renewable energy sources are recent (less than 10 years)[59]. Most of
this work is being conducted on an international scale. Contributions address either the changes in
global balances linked to the adoption of new technologies, e.g. the issue of patents[60]; or the impacts
of the energy and environmental changes on international relations [61]; or the new dependencies on
the supply of resources needed for this transition (rare earths, lithium, iron, aluminum, etc.) [62].

On the other hand, there is little work on the geopolitics of this energy transition at local, regional,
national and macro-regional scales. While in the neighbouring field of resource geopolitics, these
guestions are addressed. Bringing STS and their power questioning over energy transition into the
classical geopolitics of energy would open fruitful areas of interdisciplinary work. The proposed lens
is that of the appropriation and ownership of resources and their modes of production [58], through
their territorialisation. Territorialisation is understood here as the articulation and exercise of the social
and political powers of actors in a space [52-63—64] and as the formation of political and identity
representations [55—65]. This prism of appropriation and ownership through territorialisation could be
used to explore power relations in transitions.

5. Applying geopolitical reasoning to empirical examples of sustainable energy transitions: the
case studies of the French energy governance system and the European Union.

The following sections present two empirical examples of energy transition through the geopolitical
framework presented in section 4. The first one on the French energy governance system with an
example of the Island of Sein, explores how the energy transition challenges incumbent actors’
positions of power. The European Union case study explores the representations the actors of the
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energy transition have of what this transition is, and should be. It analyses how these representations
play a role in the definition of legitimate governance for the European energy transition.

The research methodology relies on qualitative actors’ interviews, analysis of public discourse of these
actors, observatory participation fieldwork as a policy expert or team member (European Committee
of Regions, European Network of Transmission System Operators for Electricity), and quantitative
analysis of public surveys carried out by the EU (Eurobarometer) or by the French State (“Grand
Débat”) among their respective populations.

5.1 The French example presents a conflict between current dynamics of sustainable transition
and the existing system inherited from a recent transition to nuclear electricity.

France is just stepping out of its last energy transition towards nuclear energy (1955-1990). In about
40 years the country moved from 0% to 80% of its electricity being provided by nuclear resources
relying on large utilities backed by centralized State policies. The new emerging paradigm with the
ongoing transition towards renewables is shaking most of the power balances inherited from the
nuclear system at local regional and national levels, bringing in new actors and redefining power
positions.

From the first experimental reactors at Marcoule, construction of which began in 1955, to the 1990s,
when the share of nuclear electricity stabilized in the mix around three-quarters of the electricity
production, France has achieved in less than 40 years one of the fastest and most important energy
transitions in European history [66]. In order to lead this transition, French governments have relied
on massive political and financial State investment. They also relied on and favoured the birth of major
centralized industrial and research players such as the Commissariat a I’énergie atomique (CEA) and
the firms it gave birth to (Cogema, Framatome, Technicatome, later becoming Areva then Orano) or
Electricité de France, a State-owned monopoly on electricity supply, until the European Union’s
integration started opening the energy markets to competition in 1996 [67].

The current transition dynamic, based on the use of renewable energies, began ten years after the end
of this electrical transition to nuclear power. It is therefore taking place in a context with several
interesting specificities. First, France has a previous experience of not only a rapid transition, a 40 year
time step comparable to that targeted by the European Union for its current transition, but of a
successful one too in the sense that this transition policy was actually implemented and led to an
effective transition. Second, the actors in this transition, whether individuals, institutions, companies
or local authorities, are for the most part still active or influential in the energy sector and in French
society. The previous transition to nuclear power has given rise to the emergence or strengthening of
powerful actors on the national scene, whether they are large industrial groups such as EDF,
engineering corporations and schools (Ecole Polytechnique, Ecole des Mines, Ecole des Ponts), or
research institutions such as the CEA [67]. The transition process currently underway towards
renewable energies is therefore particularly interesting to study in the light of these legacies. This is
because some of its dynamics (decentralization of resource production, local or individual production,
etc.) are at odds with the logic of the previous transition to nuclear power, this forecasts effects on the
power relations between actors. It gives rise to conflictual situations between the actors of the nuclear
transition, that are still very powerful in the country’s energy and political landscape, and the actors of
the sustainable transition.

An example is the case of the Island of Sein. The sources for this example are an exploratory fieldwork
in 2019 at the Positive Energy Territory Days (TEPOS), which was followed by an interview (26.11.2020)
with a renewable developer involved in the project and the association, finally backed up with press
coverage of this project [68—69]. The Island is not connected to the national network and is currently



powered by 3 oil-fired power plants, the extra cost for the island per year compared to the national
price of electricity is 450,000 euros. This extra cost is financed through a national tax, the contribution
to the public electricity service, which is managed by the long-standing player and former State
monopoly EDF who supplies the Island’s energy. In 2011 part of the island's population set up a project
to transition towards renewable sources of wind energy “lle de Sein Energie”. This project was backed
up by an association of 70 inhabitants and sympathizers which represented 25% of the island’s voters.
They asked for a reinvestment of the yearly subsidies of 450,000 euros covering the extra energy cost
of the island to finance its energy autonomy through renewables. They faced both the opposition of
EDF and of the mayor and the town council. It brought the project to a halt and led to severe local
political consequences. The project bearers lost their seats at the next election in 2014 in a context of
local tensions over the project [68]. At the national level, the project has been sent up to the Prime
Minister and the association is seeking support from the Parliament. At a European level, the
association also met with the Energy Directorate of the European Commission in order to raise political
support outside of the national arena. Four years later, in 2018, EDF presented its own renewable
project of wind turbines for the island which was attacked in court by four of the island’s inhabitants
before getting licenced by the administrative court [69].
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Figure 3 Transition process in the Island of Sein, local actor versus national incumbent company

This exploratory example mostly focuses on energy resource ownership control and appropriation. It
shows how sustainable transitions both trigger and are subject to power games between a diversity of
actors (incumbents, utilities, governments, groups of citizens, small developing firms, etc.) at different
levels over resource control and appropriation.

5.2 From European energy policy to local representations of the energy transition. From
conflicting representations of the ongoing sustainable transitions to territorial power games:
choosing “the right scale and level” for an energy transition policy

While the French example explored the effects of the ongoing sustainable transition on the structure
of the energy sector and the political landscape, these examples explore competing representations
of the transition in the context of the European Union in France and Greece. The main point here is



that transition changes existing power balances between actors which opens opportunities for a
change in domination patterns.

Representations that actors have of themselves and others, of a territory, a resource or a process are
a key factor for geopolitics. Their analysis leads to the understanding of these actors’ strategies and
can translate into rivalries over territory or resource appropriation [46-52]. In our case, these
representations are important to understand power issues and conflict over transition processes.
Some recent work carried out on representations shows that “issues raised by citizens link
sustainability issues to societal transition” [70], which also means that these representations of the
ongoing transitions also involves wider concerns related to societal change and the future of society in
general.

This paper considers that the EU case study raises the question of the representations of this transition
among the different actors. The main point argued is that many power conflicts over energy and
climate policies in the EU come from opposed representations of the relevant or legitimate scale at
which they should be carried out [15].

We can start here from the observation of the coexistence of different territorial visions of the energy
transition carried in the EU by a plurality of actors. These visions are deployed at different scales and
according to different temporalities. If the stated objective isa common one (a change in energy source
towards sustainable ones), its territorial implementation by the different actors in the energy sector
gives rise to divergent visions, which are sometimes the source of disagreement. Certain actors
developing a national or European vision (States, large public or private groups, or European
institutions, etc.) seek "acceptability" by the populations of the technical, economic, fiscal or more
broadly societal solutions that they propose at their scales without necessarily taking into account or
conceiving the "public" or "consumers" as actors of this transition [71]. Some groups of these
consumers such as citizens, municipalities or city networks see the transition dynamic as a means of
empowerment. The influence policy of the C40 cities network or of the European Committee of
Regions are examples of this trend. They actors can also seek autonomy from a national production,
like the rural "positive energy territories" in France, or the reappropriation of a territory vis-a-vis the
historical actors of the energy sector like the lle de Sein vis-a-vis EDF developed in the previous section.

This diversity of visions on what this transition is, means or should be for the different actors and
territories, all grouped together under the idea of sustainable transition, makes the transition process
a particularly political issue, giving rise to oppositions. The previous case study on the Island of Sein
showed a competition between the historical state monopoly and emerging local players over network
management and energy production ownership and appropriation, in other contexts the opposition
can be much more structural with at stake the very conception of what a sustainable transition means.

The most striking examples might be observed among the local oppositions to the building of energy
infrastructures dedicated to sustainable energy sources. For example, in Crete, both the Greek
government and the EU backed the development of wind farms on the island that aimed at coping
with growing demand while progressively replacing the old fossil fuel power plants. The plan was also
to export part of the electricity produced to the mainland by building an interconnection partially
financed by the EU. This sustainable policy designed at a National and European level faced strong
opposition from local populations who perceived it as an exogenous policy aiming at depriving them
from their traditional pastoral lands and that would also harm the touristic potential of the island by
destroying the landscapes [15]. In other areas the opposition can arise between on the one hand a
centralised conception of the transition that implies large infrastructures of either production, like
wind or solar farms, interconnection, such as new power lines to cope with the network instability
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created by the intermittent production of renewables, or surplus exports, and on the other hand a
decentralised conception of transitions that would imply very local and sometimes individual
production appropriated and managed by local actors. When these competing conceptions of the
transition collide over a specific project of infrastructure, both sides often use the same discourse
presenting themselves as the responsible party protecting the climate and the environment while
criticizing the other side for its short-sightedness or its misunderstanding of what a sustainable
transition implies [15—72].

These competing representations over what an energy transition process is and should be, for
territorial entities such as a municipality, a State or the EU, and the conflicts between actors they
create raise several questions for research on sustainable transition. In a context of competing visions
where sustainable transition dynamics imply societal structural changes, the first question is that of
legitimacy; who are the legitimate actors to decide on a transition vision for a territory? In a European
context that seeks to apply the principle of subsidiarity, that is to say decision-making as close to the
citizen as possible decided “by reason of the scale and effects of the proposed action” [73], this
guestion of legitimacy specifically pertains to the level of decision making. In the case of competing
actors at different levels of decision making (local, regional, national, macro-regional, European),
which level is legitimate to decide on and enforce a transition process? These questions, which must
highlight the conflict between different levels in the dynamics of European energy transition, also
contribute to the ongoing debate on the latter’s democratic character.

6. Research prospects and questions stemming from a geopolitical and spatial perspective on
STS

These perspectives on possible future research agendas for Sustainability Transition Studies
concerning power issues open a set of research questions. This paper suggests prospects that will need
to be enriched or confirmed by further conceptual and empirical research.

Analysing transition representations

A study of the representations that the actors of the energy sector in the EU have, of what a sustainable
energy transition is and should be, is essential to a geopolitical analysis of power relations changes
occurring in the European energy transition process. Through this representation analysis, specific
questions are of particular interest: Who is considered legitimate to carry out the energy transition?
At which territorial scale and administrative level should this process be carried out?

Evaluating resource access, control and ownership

Current carbon and nuclear energy sources and their converters to transform them into usable energy
are appropriated by specific and perhaps different types of actors with characteristics and particular
geopolitical influences (States, utilities, but also some cities, group of landowners, etc.). Which are the
actors who own the sustainable transition energy resources and their converters? Do the owners differ
between the resources and the converters ? How is this ownership structure of energy sources evolving
with sustainable transitions and with what consequences for power relations among actors? Are there
winners and losers in this process? For example, what happens in terms of the balance of power in a
specific territory if and when collectives of citizens try to replace big utilities? When a new energy
producer emerges? Or when the patterns between producing and consuming areas are changed?

On energy hegemony and power relations between actors old and new
Who are the dominant actors in the sustainable transitions and at which scale are they acting? Are
these actors changing over the course of an energy transition? Is the structure of their relations

different from the previous energy system of resource development (e.g. bigger number of actors, or
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actors involved that did not take part in energy governance in the previous energy system)? What
are the implications for power relations between the traditional actors in charge of energy
production, management or policy? And between these historic actors of the energy sector and the
new actors engaging with energy through the transition process? For example, are cities stepping
over State prerogatives in terms of policy making? How is this accepted by State policymakers?

Questioning the spatial reality of power changes in energy transitions

How are these power changes spread across space? Are there specific spatial differences? For example,
are transition processes in terms of power relations in urban areas more smooth than in their rural
counterparts? How are power relations affected by specific national or regional administration and
governance culture (e.g France’s centralized governance culture versus other decentralized cultures
like Germany)? How are they affected by the different representations that actors have of what a
sustainable transition is and implies?

7. Conclusive remarks

In a research context where sustainable transitions are mostly analysed through the prism of economy,
innovation spread or international relations, a geopolitical approach in the broader sense of the term
that goes beyond international relations to encompass power relations at all scales seems relevant for
various reasons. First because besides international relations, it takes into account the game changers
and sometimes troublemakers of the existing energy system that are local actors, who see the
sustainable energy transition as an empowerment opportunity. Second because it brings together the
representations that actors have of this ongoing transition, their strategies and how they territorialize
them. This results in a new perspective on the determinants of innovation spread and more broadly
on the reasons why a transition process may occur or develop in certain areas or contexts and not in
others.

The geopolitical framework provides concepts and methods of analysis that can contribute to
answering the issue of power in transitions developed by Sustainability Transition Studies. Questioning
and comparing the diversity of the representations that actors have of this transition process leads to
a better understanding of their competing strategies often showcased in clashes over infrastructure
projects. The geopolitical concept and understanding of resource and the system of appropriation,
control and exploitation built around it offers a particularly interesting lens for analysing power
relations in sustainable energy transitions.

The empirical examples of the French energy governance system challenged by transition dynamics
and the opposition to the European union’s energy policy present pilot approaches of the types of
analysis geopolitics could bring to energy transition research. In order to better understand the
relation between power changes and sustainable energy transitions, some steps still need to be taken
such as: the analysis of energy transition representations, of energy transition resource access and
control, and of their spatial reality. Sustainability Transition Studies should adopt a broader geographic
approach exploring other areas outside the European union.

List of field studies

All the field studies mentioned below are not specifically referred to in the paper, they all contributed
to an iterative process with geopolitical theory that resulted in the proposals made in this contribution.

- 2012 (April to June): participating observer at the European Parliament
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- 2013: interviews with the European Commission, the European Union's Joint Research Centre -
Institute of Energy and Transport, and the French and British regulators

- 2014 (February to July): participating observer at the European networks of electricity and gas
transmission system operators, ENTSO-E and ENTSO-G

- 2017: online survey of electricity network modellers

- 2019: interviews with local actors of the energy transition in France, members of the Positive Energy
Territories movement, TEPOS

- 2020-2021: participating observer at the European Committee of the Regions (environment
commission)
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