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Abstract

To accelerate the energy transition and achieve the needed large-scale transformation to address climate change, different
barriers including lock-ins and path dependencies, incumbent power structures and changing individual and collective norms,
values, and behaviors around energy need to be addressed. In the face of these challenges, citizens are beginning to play a big-
ger role in the transformation of the energy system. For example, they are becoming prosumers (energy consumers who also
produce energy) and are increasingly engaging in collective energy actions, including taking part in energy communities. In
the latter instance, collective investment and consumption decisions are made together, and norms, understanding and behav-
ior towards energy are shaped collectively. To better understand the roles that individuals and groups can play in confronting
the challenges of the energy transition, we make use of and adapt Ostrom’s socio-ecological systems (SES) framework to
analyze past examples of collective actions and to delve deeper into the causes and catalysts of collective actions. We show
how this framework can be used to analyze collective actions across time and contexts, focusing on connecting individual
and group behavior with changing societal norms and the corresponding barriers to change. By applying the adapted SES
framework as a lens to analyze historical examples of collective actions that have resulted in a widespread transformation
in social norms and structures, we identify similarities and differences between these case studies and the current energy
transition. Confronting incumbents and the challenge of changing social norms and behaviors are among the similarities,
but the specific tactics used to limit incumbents’ powers and the actions taken to influence the norms and behaviors differ.
Lastly, we determine the key actors that influenced social and behavioral change, as one of the main outcomes of the analysis.

Keywords Energy transition - Collective actions - Barriers - Large-scale behavioral change - Societal transformation -
Social-ecological systems

Introduction

The energy transition is driven by the growing global threat
of climate change. Reacting to the current climate change-
related events, governments are taking proactive steps to
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safe-proof societies from future threats and make their coun-
tries more resilient. Accelerating the energy transition is
seen as a means for decreasing future climate change-related
risks (Thomas et al. 2022; Gielen et al. 2019; Creutzig et al.
2014). However, the energy transition will entail large-scale
transformations across different societal systems that will go
beyond the adoption of renewable energy technologies and
will force governments to confront the implementation gap
between top-down policies and bottom-up actions. To suc-
cessfully grasp the complexities and provide insight in the
on-going energy transition, there is a need for a diversity of
disciplinary approaches (Cherp et al. 2018). This diversity
will also help in determining the variety of barriers for the
energy transition, including lock-ins and path dependencies
(Nordensvird and Urban 2015) and incumbent sources of
power (Matschoss and Heiskanen 2018), to name a few.

@ Springer


http://orcid.org/0000-0001-9284-0696
http://crossmark.crossref.org/dialog/?doi=10.1007/s11625-023-01455-5&domain=pdf

848

Sustainability Science (2024) 19:847-863

Due to technological innovations, new decentralized
forms of energy production and governance started to
appear. These new forms are backed by legislation that fos-
ters citizen engagement in the electricity system. In Europe,
the renewable energy directive (REDII) and the electric-
ity market directive (EMD) are the legal frameworks that
support citizen energy communities (CECs) and renewable
energy communities (RECs) (Bielig et al. 2022). The new
decentralized forms ultimately empower new, local actors,
who directly oppose the established modus operandi and
those who benefit most from the status quo (Blanchet 2015).
In line with this empowerment, the concepts of energy
democracy and energy citizenship take center-stage. Both
concepts are closely linked to the energy transition research.
Energy citizenship for example, focuses on ensuring differ-
ent manifestations of active forms of participation within
energy systems (Dunphy and Lennon 2022).

Increasingly, individual consumers are expected to play
a greater part in the energy system, taking an active role
in producing and consuming energy instead of keeping the
passive role they have in the current system (Wahlund and
Palm 2022). The role of an active prosumer (individuals
being able to produce and consume energy) is increasingly
visible, but their number and influence on reorganizing and
restructuring the energy system to support the energy transi-
tion is still limited. In addition to adhering to this prosumer-
ism, individuals may take on yet more active roles, by form-
ing energy communities as well as other forms of collective
actions within the energy system (Shortall et al. 2022). As
promising models to implement the energy transition, these
collective energy actions are becoming more popular, gain-
ing both public and policy support (Bauwens et al. 2022).
They are regarded as grassroots innovations that increase
the uptake of new technologies such as renewable energy
technologies (Korjonen-Kuusipuro et al. 2017) and serve
as a “more inclusive form of strategic green niche develop-
ment beyond the conventional scope of formal policies and
markets” (Sengers et al. 2019).

Considering the new forms of citizen-led activities in
the energy transition, understanding the role and impact
that individuals and collectives may play for realizing the
energy transition is imperative. For this reason, the main
goal of this paper is to provide a better understanding of the
role of collective actions in creating a social tipping point
towards changing individual and collective norms, values,
beliefs, and behaviors along with a potential to influence and
change political systems, economic structures, institutions,
and power relations by turning to historical cases of collec-
tive actions. As the energy transition is currently underway,
past examples of systemic change may offer rich material
and insights. Thus, we ask how learnings from past exam-
ples of collective actions might lead to better understanding
of the current challenges of the energy transition. To reach
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the goal, this paper will attempt to answer the following
question: how can we pinpoint key factors of past collective
actions that have led to large-scale transformation, requir-
ing changes in individual and collective norms, behavior,
institutional and policy change? Based on these insights, we
will discuss the implications of these past collective actions
to support the current energy transition.

The outline of this paper is as follows. In the literature
review part, in “Complexities of and barriers to the energy
transition”, we start by positioning this research in relation to
existing literature about the social dimension of the energy
transition. In “Energy democracy, citizenship, and (collec-
tive) citizen participation in the energy transition”, we pro-
vide an overview of the energy democracy and citizenship
concepts, along with a bottom-up perspective of citizen par-
ticipation in the energy transition. In “Social tipping points
and diffusers of change”, we connect the effects of bottom-
up activities and top-down legislation changes through the
concept of social tipping points and the associated mecha-
nisms of change. To understand the role of individuals and
collective actions in initiating and bringing about large-scale
transformation by analyzing past examples, in “Analytical
framework: the SES framework”, we adapt the well-known
interdisciplinary social-ecological systems (SES) frame-
work. We explain the methodology in “Methodology” and
present the results in “Results”. In “Discussion and implica-
tions”, we make connections between the findings from the
past collective action cases and the barriers of the current
energy transition. We outline the limitations of this research
in “Limitations”, and we conclude in “Conclusion”.

Literature review

Complexities of and barriers to the energy
transition

To understand the complexities of large-scale transforma-
tions, we consider transition research as a field of study
that focuses on the process of change of complex societal
systems from one state to another. One of the most promi-
nent theories relating to the socio-technical perspective in
understanding these changes is the multi-level perspective
(MLP) (Geels 2002). MLP details the interplay between
regime structures, niches as protected spaces for innovation
and the landscape exerting pressure on the regime struc-
tures and niches over time. Another perspective that posi-
tions technological innovations as drivers for transitions is
the technological innovations systems (TIS) framework,
proposed by Bergek et al. (2008). Both MLP and TIS focus
strongly on the technological aspects of transitions with the
issues of power and agency in the background. To comple-
ment this approach, Loorbach et al. (2017) have defined the
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socio-institutional transition approach as a way to “iden-
tify the institutionalized cultures, structures, and practices
as regimes in which transitional change takes place”. This
approach places a greater emphasis on issues of power, poli-
tics and the public’s acceptance of the related issues at hand
(Fraune and Knodt 2018) and thus enables the exploration
of the role of agency, governance, and power associated with
incumbents.

When discussing the energy transition as a large-scale
societal change, we refer to the “radical, structural change
of a societal (sub)system that is the result of a coevolution
of economic, cultural, technological, ecological, and insti-
tutional developments at different scale levels” as defined
by Rotmans and Loorbach (2009, p. 185). In line with the
complexities of large-scale transformations, we adopt the
definition by Grubler et al. (2016) when referring to the
energy transition, and we consider the transition to include
the change of the state of the energy system, rather than
a change in fuel sources or technologies. In essence, the
energy transition entails multiple interrelated change pro-
cesses across many regions, with varying paces and syn-
chronicities (Markard 2018). Studying large-scale changes
within and across (sub)systems reveals the involvement and
interaction of different actors, and the resulting changes in
institutions, technologies and values (Holtz et al. 2015).
Thus, the current energy transition has elements of both
socio-technical and socio-institutional perspectives, as it
represents a large-scale, complex and multifaceted transfor-
mation that requires coordinated efforts at local, national,
and international levels.

According to Simoens et al. (2022) there are two main
barriers for the energy transition. First, the concept of ‘lock-
in’ has been extensively used to describe the continuous reli-
ance of industrial economies on fossil fuels systems, as they
are essentially locked to carbon-intensive energy systems
and technologies (Unruh 2000). Such incumbent systems
are not necessarily better than new entrants, but they are
more powerful as they are more diffused and do not face
entry costs. Therefore, “lock-in mechanisms are conceptual-
ized as mechanisms, which reinforce a certain pathway of
economic, technological, industrial and institutional devel-
opment and can lead to path-dependency” (Klitkou et al.
2015). To successfully counteract the consequences of these
concepts, simultaneous alterations of all system levels are
needed, meaning that “one must alter technologies, political
and legal regulations, economies of scale and price signals,
and social attitudes and values together” (Sovacool 2016).

The dominating power of incumbents in retaining the cur-
rent system and avoiding sunk costs and stranded assets is
seen as one of the greatest barriers of the energy transition
(Geels 2014; Haukkala 2015; Lockwood et al. 2020; Firdaus
and Mori 2023). Such incumbent actors dominate the dis-
course around the transition and frame it around financial

and technical risk (Moss et al. 2015), influence its pace and
direction and promote the ‘greening’ of the current fossil-
based system instead of radically departing away from it
(Bosman et al. 2014). Turnheim and Geels (2012) show
that political, social and cultural factors play crucial roles
in pressuring incumbents, while the technical and economic
pressures have a lesser effect when dealing with this barrier.
For example, market reforms and regime transformations
as political pressures are far more effective than supply and
demand reduction, market contractions and cheap alterna-
tives as economic pressures.

Another barrier of the energy transition is the need for
changing the norms, behaviors and understandings around
the supply and use of energy. As new decentralized forms of
governance and energy production increase their presence in
the system, people’s access to intermittent renewable energy
sources and associated technologies increases. This in turn
relates to a need for changing individual behaviors to ensure
the technical stability and security of the energy system in
terms of supply and demand. More specifically, the presence
of intermittent sources entails changes in the way we inter-
act with the system. Steg et al. (2015) argue for the need to
shift energy use in time to balance the demand and supply in
the new system, while at the same time investing in energy
efficient buildings and appliances. Moreover, to succeed in
the energy transition, people’s perceptions and norms around
energy need to change (Komendantova 2021), as well as
their choices, preferences and behaviors (Steg et al. 2018).
An example of a moral norm would be ‘to support the use
of renewable energy sources as a climate change mitigation
option’ (Komendantova 2021).

The transition literature, and the focus on issues within
the energy transition as a particular subset of this litera-
ture, takes often a top-down perspective of how large-scale
change might unfold. However, to understand the role of
individuals and groups in fostering such changes, a bottom-
up perspective needs to be provided. Related with the cur-
rent energy transition, particular focus on the role of the
individuals and collectives in speeding up the energy transi-
tion needs to be provided, which is where the concepts of
energy democracy and energy citizenship come into play, as
explained in the next subsection.

Energy democracy, citizenship, and (collective)
citizen participation in the energy transition

As the role of individuals and collectives in the energy tran-
sition becomes recognized and even supported from a policy
perspective such as through EU’s renewable energy direc-
tive (REDII) and the electricity market directive (EMD), the
relationship between the individual and the system needs to
be strongly considered and understood. The increased access
to and interactions with new technologies leads to greater
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citizens’ participation and representation in the energy tran-
sition, aspects that are embedded in the concepts of energy
democracy and energy citizenship. While the latter concept
relates to the concept of environmental citizenship and
broadly sees energy citizens as active rather than passive
players in the energy system (van Veelen and van der Horst
2018), the main focus of energy democracy is “the partici-
patory dimensions of democratic governance, with many
arguing for a need to reform how decisions around energy
are made” (ibid.). Both concepts promote the rights of indi-
viduals and groups to be included in the energy transition
in a more active way, going beyond decision-making and
including the share of benefits and obligations. However,
Lennon et al. (2020) argue that the energy citizenship as a
concept is largely open to interpretation, and discussions
around it are centered on neoliberal discourses while ignor-
ing issues of exclusion and inequality. Moreover, the energy
citizenship concept includes tensions from individualizing
the energy consumption problem, as it fails to grasp the
range of social positions that the citizen consumer has and
the ends for which the energy is consumed (Lennon et al.
2020). Contrary to the individualistic perspective of energy
citizenship, the energy democracy literature focuses more on
the collectivistic view of energy, its control and ownership
(van Veelen and van der Horst 2018). Such collectivization
of control and ownership of energy entails people coming
and working together, but what would drive individuals
towards such coordinated actions?

To understand individual motives for coordinated actions,
we turn to collective action theories within the social psy-
chology stream of literature. Two theories that link personal
perception and belief to take part in collective actions are the
self-efficacy and the collective efficacy theory. Self-efficacy
is an individual’s belief about their capability to do a certain
task or to execute a course of action to achieve some result
(Wang and Lin 2007). Collective efficacy is an individual’s
perception of a group’s capability to perform a certain task
(Watson et al. 2001). Furthermore, the collective (social)
identity theory links individuals’ identity with groups or
communities, where collective identity is defined ‘as an
individual’s cognitive, moral, and emotional connection
with a broader community, category, practice, or institution’
(Davis et al. 2019). While the efficacy theories link people’s
belief in the capability of the individual or the group as a
reason behind the collective action, the social identity theory
deals with individual’s connection and belonging to a certain
group or community as the reason for the collective action.

Turning to examples of collective actions within the
energy transition, energy communities are one such form
that is organized around energy, where the community
owns and/or manages the energy technologies and/or col-
laborates across different energy production and consump-
tion practices. Other forms include grassroots associations,
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community energy initiatives, collective renewable energy
prosumers, or citizen energy communities (Lupi et al. 2021).
Additionally, protests and movements geared towards pro-
moting or opposing energy projects can also be regarded as
collective energy initiatives.

In essence, energy communities promote “cleaner and
more sustainable electricity, energy autonomy and self-
sufficiency, economizing own energy production and con-
sumption, participating in the electricity market as a group,
and revitalizing local economy” (Gui and MacGill 2018).
Moreover, energy communities as collective citizen actions
geared towards supporting the energy transition are formally
recognized as strategic assets by European institutions, intro-
duced under the Clean Energy Package (Boulanger et al.
2021).

On one hand, top-down policy changes have been con-
sidered crucial for the energy transition. On the other hand,
bottom-up activities organized around a common goal have
been recognized as indispensable assets that will speed up
the ongoing energy transition. The combined effects of these
two approaches yield the concept of social tipping points, as
discussed in the next subsection.

Social tipping points and diffusers of change

Participation in energy communities entails a shift in the
way people interact with the energy system as well as with
each other. This leads to individual and collective changes
around energy. Since the need for changing individual and
collective norms and behaviors around energy is regarded
as a barrier to the energy transition, we aim to explore the
mechanisms behind such changes. For that reason, we con-
sider the concept of social tipping points, which we broadly
define as the results of the collective agency that citizens
have when undertaking coordinated activities. We consider
tipping points to be “points in dynamic systems, where a
small change in the underlying elements or actors’ behavior
triggers an abrupt irreversible change in the social system of
which outcome may be both negative and positive” (Juhola
et al. 2022). Winkelmann et al. (2022) argue that “a social
tipping element is a social system in which small changes
in the system or its environment can lead to macroscopic
changes”. Compared to climate/ecosystem tipping points
which have been long discussed in the literature (Lenton
2011; Dakos et al. 2019), social tipping points differ in terms
of the agency present, the mechanisms of change, the tempo-
ral and spatial scales in which it occurs, and the complexity
of interaction between the natural and the social systems
(Winkelmann et al. 2022). The work by Otto et al. (2020)
showed that in certain regions, a combination of different
actors (including civic organizations and NGOs) is key in
influencing the social situation and bringing it towards the
tipping status, while Nyborg et al. (2016) argue for the need
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of diffusers (connected people in a social network) to spread
a norm change to reach the tipping point.

Building on the role of initiators and diffusers to reach the
tipping point, concepts from the management and organi-
zation sciences might provide insight into how behavior
and norm changing activities within social networks can be
initiated and steered. In particular, the quality and type of
leadership has been identified as being imperative for over-
coming initial barriers of change, along with addressing the
resistances on the way of reaching the goals. One of the
forms of leadership is called collective leadership, which
can be defined as “a dynamic leadership process in which a
defined leader, or set of leaders, selectively utilize skills and
expertise within a network, effectively distributing elements
of the leadership role as the situation or problem at hand
requires” (Friedrich et al. 2009). Contrary to this leader-
ship form is positional leadership, in which the leadership
power is related with the power vested in the position (Grint
2005). This is most often seen in the political power that
elected officials have as part of some governmental or public
institution.

In this paper, we understand social tipping points to go
beyond changing individual and collective norms, values
and behaviors to include institutionalization of these changes
for a tipping point to be reached in full. For that reason,
when referring to social tipping points, we follow Juhola
et al. (2022) definition of a social tipping point to be “a
social process that involves drastic changes in both indi-
vidual and collective behaviors, as well as in institutional
settings. The latter can include changes in governance, legal
and economic arrangements, as well as long-term effects on
social norms and values”.

Analytical framework: the SES framework

To understand the role of individuals and collective actions
in initiating and bringing about large-scale transformation,
we use a framework that recognizes individuals and groups
norms and behaviors, the role of leadership and governmen-
tal and non-governmental organizations as stakeholders in
addressing the challenges, while situating the issue within a
context described by political, social and economic factors.
The chosen framework should also make use of theories
from diverse fields of thought in order to collect a holis-
tic selection of variables influencing individual and group
behavior to better understand ‘how’ and ‘why’ different col-
lective actions unfold in a given context.

We use Ostrom’s socio-ecological systems (SES) frame-
work (Ostrom 2009) as a starting point. The SES framework
builds on the Institutional Analysis and Development (IAD)
framework (Ostrom 1990) as a means of understanding and
comparing different instances in which actions or changes in

action by actors lead to certain outcomes. Originally focus-
ing on the governance and management of common pool
resources across the world, Kiser and Ostrom (1982) mapped
the structure and dynamics of existing institutions formed
around such resources. The IAD framework considers an
institution as “a widely understood rule, norm, or strategy
that creates incentives for behavior in repetitive situations”
(Crawford and Ostrom 1995) and has been extensively
applied for studying the collaboration and organization of
people in managing common pool resources (Imperial and
Yandle 2005; Andersson 2006; Brodrechtova et al. 2018;
MacKenzie and Gibbons 2019). The IAD framework ana-
lyzes the social spaces where individuals interact (‘action
situations’) and links it to the outcome of this behavior
based on a set of evaluation criteria specific to each context
(Ostrom 2011). This framework has been widely adopted by
many social scientists to understand the effects of alterna-
tive institutional arrangements and rules on the outcomes of
the collective management of natural resources (Cole et al.
2019).

The SES framework elaborates the set of the contextual
variables from the IAD framework and allows a macro situ-
ational perspective to the analysis of action situations. This
offers a means of linking more elaborated contextual vari-
ables with how actors interact with each other and to policy
processes at various scales (McGinnis and Ostrom 2014).
The SES framework has not only been used only for under-
standing the linkages between human and natural systems,
but also for analyzing the human—technical systems relations
(McGinnis and Ostrom 2014; Ostrom 2011), specifically
also in the context of community energy systems (Acosta
et al. 2018).

An application of the SES framework for analyzing
national energy transitions has been completed by Cherp
et al. (2018). While the authors use the SES framework and
other frameworks to build a new theoretical framework, our
approach differs, as we apply the SES framework as a stan-
dalone lens that we link to the energy transition stream of
literature, to provide a complementary approach in under-
standing the role of individuals and groups in bringing
changes within a specific context and address the barriers
of the transition.

Within the original SES framework, there are four inter-
connected subsystems that make the core part of the frame-
work. The ‘resource systems (RS)’ part contains variables
such as the size, location, and productivity of the system,
along with the sector to which the system belongs (e.g.,
a protected natural area). The ‘governance systems (GS)’
includes the government and non-government organizations,
along with the network structure and the monitoring and
sanctioning processes. The ‘resource units (RU)’ subsystem
includes the number of units, the growth or replacement
rate, as well as the economic value (e.g., number of trees,
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plants, wildlife, amount of water in the protected natural
area). Finally, the ‘users (U)’ subsystem includes, among
other variables, the number of users, their socioeconomic
attributes and the established norms and social capital.
These four subsystems interact leading to outcomes and are
also connected with the contextual or the macro environ-
mental ‘political, social, and economic settings (S)’. Lastly,
the entire system in which the collective action takes place
is linked with other systems, defined in the original SES
framework as ‘related ecosystems (ECO)’.

The original SES framework, despite being extensive in
terms of the variables found across the subsystems that ena-
ble for the complexities of evolving systems to be grasped,
lacks a category of outcomes that refer to policy and individ-
ual/group norms and behaviors change as part of the social
tipping point. In addition, the original framework includes
variables that go beyond the scope of this paper and do not
offer any insight into the role of individuals and groups
in addressing the specific barriers faced in the transition,
including lock-ins, path dependencies, incumbent power
structures, and established norms and behaviors. Therefore,
an adapted version of the SES framework is needed for the
complexities of the energy transition to be grasped. This
adapted version will serve as an analytical lens that will be
applied to historical cases of collective actions to extract
insight for the ongoing transition, as we believe that past
examples may offer rich insights and provide better under-
standing of the current challenges of the energy transition.
The development of this framework is explained in the next
section.

Methodology

The approach taken to analyze and learn from past collective
actions using an adapted SES framework is twofold. The first
step includes the adaptation of the original SES framework.
This is done by analyzing different historical cases of collec-
tive action to extract relevant information that will be used to
adapt the framework. The second step includes the testing of
the adapted SES framework on cases that were not consid-
ered in the first step, to learn and relate the lessons from the
historical collective action instances to the current energy
transition. The two steps of the methodology are explained
in greater detail below.

The first step includes a selection of subsystems and
variables from the original framework that are present in
different historical examples of collective actions. An in-
depth analysis of these examples that resulted in changing
individual and collective behaviors as well as social and
individual norms was performed. In addition to the contex-
tual factors (political, economic, social, technological and
environmental) in which the collective actions took place,
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we also considered the method of organization, the actions
and tactics used, the outcome and impacts of the collective
actions, as well as the leadership position found across the
case studies. The adaptation was based on detailed analysis
of past collective actions out of which relevant information
for adapting the SES framework was extracted. On one hand,
the adaptation included the selection of variables from the
original SES framework that were present across the case
studies. On the other hand, important variables that were not
present in the original SES framework were identified and
added to the adapted version of the SES framework.

The analysis focused on 22 collective actions and social
movements in the US, all part of the ‘Collective Action for
Social Change’ book by Schutz and Sandy (2011). The book
was chosen as it serves as a repository of historical case
studies of collective actions centered across different goals.
From actions geared towards justice and equality elements
such as the American Civil Rights movement, women’s suf-
frage and gay rights movements as well as different forms of
labor actions to anti-war collective actions, this book offers
a simplified overview of the ‘moments of social action that
seem to best exemplify the range of social action strategies
visible in the twentieth century’ (Schutz and Sandy 2011,
p. 47). Using historical examples to extract lessons for the
energy transition is justified as most, if not all, of the ana-
lyzed case studies offer insight in dealing with vested inter-
ests, power imbalances and changing individual and group
norms and behaviors. Moreover, the variety of case studies
offer different mobilization tactics and approaches when
it comes to individual and collective actions that may be
directly applicable in the current energy transition.

The 22 case studies found within the book relate only to
the American context and provide a condensed overview
of collective actions across one century. The description of
the case studies’ complexities is often downplayed as the
authors focus their efforts more to “highlight particular tac-
tics and strategies” (Schutz and Sandy 2011, p. 47). Indeed,
the American-specific context and the authors’ approach in
analyzing the case studies serve as limiting factors when it
comes to the adaptation of the SES framework. Extracting
insights from a single source that focuses on a single con-
text has a direct influence on the selection of the variables,
as it relies on the lens and approach utilized by Schutz and
Sandy (2011). However, we believe that the variety of case
studies in terms of scale, scope, duration and goals serve as
counterweight to the drawbacks of this approach.

While the first step of the research approach includes the
selection of the subsystems and variables from the original
SES framework that are present in different historical examples
of collective actions that resulted in changing individual and
collective behaviors as well as social and individual norms,
the second step is to test the applicability and implementation
of the adapted SES framework by applying it to additional
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case studies, meaning that the new case studies are not related
with the book by Schutz and Sandy (2011). The additional
case studies were selected because they come from different
regions, but they share the same outcome—both cases repre-
sent historical examples of collective actions that resulted in
large-scale social and societal changes, with a specific aim
on the role of individuals and groups in driving that change.

Moreover, despite not being concerned with the energy
system, these additional case studies were selected as they
share features of the current energy transition, since they
involve the need for addressing existing power structures
and examples of changing individual and group norms and
behaviors. In addition, they include the need for changing
individual and social norms, behaviors, and understandings,
as well as changing current legislation to create widespread
societal change.

We set out to find and analyze case studies that suc-
ceeded in reaching their initial aims. We aimed at select-
ing case studies that differ in the time period, the context,
and the stakeholders involved in the collective actions. We
did the analysis by following the comparative case study
approach as a suitable method that “explores similarities
revealed in different situations or cases sharing some com-
mon element(s) while differing in others” (Knight 2001).
The comparative case study approach relied on different
studies and press releases as well as published data from
both government and non-government organizations.

While the first case study is a well-documented global
example, the second case study has limited available peer-
reviewed materials. For the well-documented example,
a review of existing literature and official documents was
undertaken. This method ensured a comprehensive analysis
by drawing on established sources and scholarly insights.
In contrast, for the case with limited materials, along with
utilizing published data and press releases from govern-
mental and non-governmental organizations, the approach
also relied on one of the author's firsthand experience and
knowledge of the issues in question. Given the scarcity of
available materials, the researcher's direct insights became
paramount and played a crucial role in providing depth
and context to the analysis. By leveraging these diverse
approaches, the reporting on each case is tailored to its
unique circumstances, contributing to the robustness of the
SES framework’s application in the absence of abundant
source materials.

Results
The adapted SES framework

After analyzing the 22 past collective actions found in
the book by Schutz and Sandy (2011), the most relevant

variables of the case studies were matched with the cor-
responding variables in the SES framework. The adapted
version of the original SES framework excludes the sub-
systems ‘resource system (RS)’ and ‘related ecosystems
(ECO)’ as their variables do not match the corresponding
variables from the case studies. These two subsystems are
strongly grounded in ecology, with variables including
sector (e.g., water, forest, pasture), equilibrium proper-
ties, or climate and pollution patterns, making them irrel-
evant to this study. However, the ‘social, economic and
political settings (S)’ and the ‘outcomes (O)’ subsystems
were modified to better reflect the results of the analysis.
While government policies and market incentives were
selected as the only variables for the first subsystem, leg-
islative/policy change and norms/behavior were added in
the ‘outcomes (O)’ subsystem, as the original SES frame-
work lacked these outcome variables. Across the other
subsystems, variables from the original framework were
selected, and no new variables were added. For example,
from the ‘resource units (RU)’ subsystem that includes,
among other variables, the number of units, the growth
or replacement rate, as well as the economic value of the
units (e.g., number of trees, plants, wildlife, amount of
water in the protected natural area), only the economic
value was selected. The variables and subsystems of the
adapted SES framework are presented in Table 1.

Analyzing collective actions for social and societal
transformation

To extract lessons from past collective actions, we imple-
mented the adapted SES framework to two additional his-
torical case studies of collective action that led to trans-
formative change. The first case study details the complex
relations between the tobacco industry and the different
citizen-led and NGO actions and tactics, taking place over
several decades throughout the twentieth century in the
United States. The introduction of legislation that limited
tobacco industry’s power is an outcome of the decades-
long societal struggle in which ‘positional leaders’ had a
crucial contribution. The second case study focuses on the
collective actions of NGOs, communities and individu-
als in North Macedonia in reaction to the development of
hydropower plants. Motivated by the risks that these plants
pose for natural habitats and protected areas, citizens and
citizen groups took different forms of non-violent actions
to block the planned expansion of hydropower plants in
the considered areas. Despite the contextual differences,
the chosen case studies share similarities in the types of
actions undertaken, as well as in the motivation behind
the collective actions, as detailed in the following sections
according to the adapted SES framework.
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Table 1 Adapted SES
framework

Subsystems Variables Variable found in the
original SES frame-
work

Social, economic, and political set- Government policies Yes

tings (S) Market incentives Yes
Resource unit (RU) Economic value Yes
Governance systems (GS) Government organizations Yes
Non-government organizations Yes

Users (U) Leadership Yes
Norms/behaviors Yes

Interactions (I) Information sharing Yes
Lobbying activities Yes

Self-organizing activities Yes

Outcomes (O) Legislative/policy change No
Norms/behavior change No

Social, economic, and political settings (S)

As the ‘product that defined America’ (Hall 2007), tobacco
has a long and complex history in the US. Before being
introduced in the form of cigarettes in the early nineteenth
century, tobacco in the US was used in the different forms
including tobacco for pipes and for chewing, as well as
cigars. After their introduction to the market, cigarettes
quickly gained in popularity and became a major US tobacco
product (Slade 1989; Musk and De Klerk 2003), with subsi-
dized production (Riquinho and Hennington 2012) and made
available across different selling points with an affordable
price, making tobacco consumption an interesting and easily
reachable social activity. Smoking rates soared until 1966
when the first legislation related with tobacco control was
introduced. Aimed at placing health warnings on cigarette
packs, this legislation was introduced after the first Surgeon
General’s report on smoking was published, which outlined
the dangers of smoking (Antman et al. 2014). This legisla-
tive step can be seen as the first congressional action and the
first tobacco control milestone.

The story of hydropower plants in North Macedonia
revolves around the country’s commitments to increase
renewable energy production, the obligations to interna-
tional banks for renewable energy projects in the form of
loans, one of the last remaining habitats of the Balkan lynx,
and different non-violent citizen actions aimed at stopping
the implementation of the projects. Located in the western
part of the country, the Mavrovo National Park is home to a
great variety of flora (Papp et al. 2016) and fauna (Huemer
et al. 2008) including, rare trout species, wolves and bears.
Besides being the active breeding place of the Balkan lynx,
a critically endangered species (Melovski et al. 2020), the
Mavrovo National Park also has many rivers which were
considered as potential hydropower plant sites. Back in
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2010, the state-owned utility company ELEM proposed the
construction of two large hydropower plants in the national
park— ‘Boshkov Most’ with annual generation of 126 GWh,
and ‘Lukovo Pole’ with annual generation of 160 GWh. The
foreseen energy projects that included the construction of
dams, tunnels and new roads secured loans from the Euro-
pean Bank of Reconstruction and Development (EBRD) in
the amount of US$65 million, and the World Bank in the
amount of US$70 million (Schmidhuber 2015). However,
the planned hydropower plant projects violated not only the
national environmental legislation, but also the EBRD’s own
policies.

Resource units (RU)

When analyzing the tobacco in the US case study, the
resource taken for consideration is public health—a resource
to be protected from tobacco-related diseases. One of the
ways in which the associated economic value (as the only
variable considered in this subsystem) of this resource can
be characterized by considering the healthcare expenditures
for treating smoking-related diseases. The economic cost of
smoking in the US includes the direct medical care costs as
well as the lost productivity costs due to smoking-related
illness and premature death. When both aspects are con-
sidered, the economic costs of smoking in the US exceeds
$300 billion per year, with nearly US$170 billion for direct
medical care costs and more than US$150 billion in lost
productivity due to premature death (Hall and Doran 2016).

When discussing the economic value of the system as
the main variable in this SES subsystem, there are two
important perspectives that need to be considered for the
North Macedonia case study. The first one is the value that
the national park provides as a habitat for different spe-
cies (including protected ones) to which no clear monetary
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(financial) value can be attributed. The second one consid-
ers the potential extraction of monetary (financial) value
from the national park by the local communities, such is
the case with fisheries (regulated fishing activities), lakes
(regulated leisure and sport activities), or pastures (norms
and laws related to grazing). Since the system under con-
sideration is a regulated national park with a strict natural
protection system in place (Tiepolo 2007), the value of the
park as a habitat for different species including the endan-
gered Balkan lynx cannot be monetarily quantified. On
the other hand, the extraction of financial value from the
national park by the local communities is already regulated
with the strict protection system.

Governance systems (GS)

In the US case study, the efforts to limit the power of the
tobacco industry came from various government as well as
non-government organizations. The shift towards increas-
ing tobacco control happened after the landmark report
by the Surgeon General was published in 1964. More
specifically, this was the first such governmental report
that linked smoking cigarettes with dangerous health
effects, including lung cancer and heart disease (Alberg
et al. 2014). Aside of the Surgeon General, governmental
organizations such as the US Food and Drug Administra-
tion, the US Department of Housing and Urban Develop-
ment as well as the US Environmental Protection Agency
had a significant impact on the societal fight against the
tobacco industry. The Congress also played a crucial role
in terms of introducing new control measures. In terms of
the non-governmental organizations, the American Lung
Association, a voluntary organization, made significant
contribution in lowering tobacco consumption through dif-
ferent strategies and scales of action (Stachowiak 2010).

In the North Macedonia case study, it was the state-
owned utility company ELEM that initiated the activities
for building the two hydropower plants. As a governmen-
tally controlled and owned entity, ELEM obtained support
from two crucial non-governmental international organiza-
tions that provided the funding—the European Bank for
Reconstruction and Development (EBRD) and the World
Bank. Opposing these energy projects and organizing the
pushback against their realization came from a coalition
of Macedonian non-governmental and environmental law
activists under the ‘Save Mavrovo’ campaign, led by Eko-
svest. Through grassroots actions and international legal
mechanisms, Eko-svest with the support of the coalition
of other NGOs and activists managed to block and revoke
the financing and effectively stop the implementation of
the hydropower plants.

Users (U)

In the case of tobacco in the US, this subsystem includes the
community leaders responsible for initiating different forms
of collective action against smoking, the surgeon general,
the tobacco industry and citizen groups and organizations,
with the American Lung Association being the most promi-
nent non-governmental actor. All these stakeholders had an
impact on the norms, behaviors and perceptions related with
tobacco use. In the North Macedonia case study, the ‘users’
include the central and the local governments, the interna-
tional banks, the ‘Save Mavrovo’ coalition led by Eko-svest
and the local communities.

The most prominent type of leadership in the tobacco
case study is the positional leadership, as the Surgeon Gen-
eral used the governmental position and its powers to influ-
ence the large-scale change. Community leadership also had
a role to play, but mainly in local, small-scale mobilization
actions that influenced the social norms on tobacco use (Kar-
asek et al. 2012). On the other hand, the community leader-
ship type was decisive in the North Macedonia case study
in canceling the energy projects. The efforts by Eko-svest
and the other members of the coalition were crucial also for
informing, educating and influencing the established social
norms related with hydropower plants as renewable energy
sources that are congruent with the environment.

Interactions (l)

In tobacco’s case study, community-wide information shar-
ing actions and events were focused on spreading the facts
on tobacco’s harmful effects within and across communities,
taking direct action to safeguard their collective well-being
(Cummings 1999). The work of different NGOs and espe-
cially the American Lung Association in informing and edu-
cating the public and the government on tobacco’s damag-
ing effects had a positive impact on the large-scale changes
that followed. Through research, education, advocacy, and
lobbying, the American Lung Association was one of the
crucial non-governmental players that helped reshape the
society. The parallel to the American Lung Association for
the North Macedonia case study is Eko-svest, considering
their non-violent actions including petitions, educational
events for local communities, face-to-face meetings with
foreign ambassadors and presence in public debates intended
to inform and educate the public (Bujaroska and Colovic
Lesoska 2019), undertaken for promoting the importance
of the national park as a habitat for endangered species and
the destructive potential of the planned hydropower plants.

Going back to the tobacco case study, the lobbying and
influence activities conducted by the non-governmental
sector and especially by the American Lung Association
were influential but to a limited extent, as they could not be
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compared with the influence that the tobacco industry had.
The tobacco industry’s tactics included buying scientific and
other expertise to create controversy about established medi-
cal and tobacco facts, investing in political parties, influ-
encing policy through lobbyists, managing front groups to
oppose tobacco control measures, pressing for weaker laws
to be introduced, corrupting public officials, conducting
various PR campaigns and other power-increasing activities
(Brandt 2012). Moreover, the tobacco industry was involved
in a decades-long conspiracy “to resist smoking restrictions,
restore smoker confidence and preserve product liability
defense” (Saloojee and Dagli 2000).

The lobbying activities in the North Macedonia case
study were mainly associated with the efforts of the ‘Save
Mavrovo’ coalition to cancel the funding for the planned
hydropower plants, challenging the international banks’
funding decisions before the Bern Convention—the conven-
tion on the conservation of European wildlife and natural
habitats (Breitenmoser and Sovinc 2021).

In terms of the self-organizing activities and tactics used
by citizens and organizations, the US society responded to
the growing concerns of tobacco’s harmful effects by taking
small-scale, community-led actions and measures against
smoking (community tobacco control actions) (Cummings
1999). Intended to reduce harm, different community actions
were organized in the areas of public policy information,
providing support for clinical treatment of nicotine depend-
ence and different community-led youth development pro-
grams, often organized and lead by local, community lead-
ers. The self-organizing activities of the local communities
in the case of North Macedonia included community-led ral-
lies and road blockades to organizing protests, marches and
pickets in front of the central government building, directly
supported by the ‘Save Mavrovo’ coalition.

Outcomes (0)

In the case of tobacco in the US, the small community
actions had an influence on the social norms, but the main

shift in imposing control measures on the industry hap-
pened after the Surgeon General’s report was published. A
selection of policy introduction after the Surgeon General
report was published are provided in Table 2.

The combination of legislation change and small-scale
actions aimed at influencing social norms related with
smoking had a great impact in bringing social change.
In fact, the social tipping point in terms of tobacco use
can be grasped through the decline of the smoking rates
in the past decades. According to Cummings and Proctor
(2014), back in 1965, more than 40% of adults were active
smokers, while less than 20% of adults were active smok-
ers in 2011, with adult per capita consumption of tobacco
use decreasing by more than 60% since 1963. Legisla-
tion changes made impossible for tobacco products to be
marketed via television and radio channels. Pollay (1994)
argues that back in 1963, average teenagers in the US were
exposed to more than 100 tobacco ads per month, with
children and teens representing between 24 and 30% of the
bought television audiences by the cigarette firms. Chang-
ing of the social norms can also be witnessed by the poll
results in 1966 and 2001—while 40% of Americans rec-
ognized smoking cigarettes as a major cause of cancer in
1966, more than 70% shared that view in 2001 (Cummings
and Proctor 2014).

Considering the North Macedonia case study, the differ-
ent tactics used by the ‘Save Mavrovo’ coalition as well as
the citizens’ participation in the different forms of protests
resulted in the international banks canceling the loans for
constructing the hydropower plants (Breitenmoser and
Sovinc 2021). However, banks withdrawal of funding can-
not be regarded as a social tipping point, even though the
effects of canceling these projects and raising the environ-
mental concerns related with building hydropower plants
in protected areas spilled over in other hydropower plant
projects throughout the country.

A summary of the differences outlined above between
the case studies according to the adapted SES framework’s
subsystems and variables is provided in Table 3.

Table 2 Tobacco control measures. Source: Adapted from Emmons et al. (1997)

Year Explanation of legislation

1960 US Food and Drug Administration (FDA) is empowered to regulate hazardous substances, defined as toxic,
corrosive, irritant, sensitizing, flammable, or pressure-generating substances. However, FDA does not interpret

tobacco as a hazardous substance

1965 First federal statute for cigarette packages labeling requirements, with no warning on cigarette advertisements
1969 Cigarette advertising in broadcast media is prohibited, and health warnings on cigarette packages are strengthened
1984 Previous health warnings on cigarette packages are replaced with a system of four rotating health warnings

1986 A system of three rotating health warnings is introduced on smokeless tobacco packages, and smokeless tobacco

advertising is prohibited in broadcast media

@ Springer



Sustainability Science (2024) 19:847-863

857

Discussion and implications

The analysis of the two case studies yields insights that
may be applied to the current barriers of the energy tran-
sition. In terms of dealing with incumbents as one of the
barriers, lessons can be drawn from both the North Mac-
edonia case study of the influence of bottom-up activities
on incumbent interests, and the US tobacco case study and
the role of positional leadership in initiating policy/control
measures. The North Macedonia case study shows that
bottom-up efforts by citizens and citizen organizations in
the form of petitions and meetings with government repre-
sentatives, foreign ambassadors and the projects’ creditors
can be effective in avoiding the effects of lock-in driven
by national and international incumbents. Persistent non-
violent bottom-up actions, with a clear pro-environmental
message, organized in different cities and regions of North
Macedonia across several years, helped in stopping the
funding and canceling the energy projects. The US case
study shows that the incumbents were confronted by a top-
down, policy approach. The findings are in line with the
arguments provided by Turnheim and Geels (2012) who
state that political pressures play a crucial role when deal-
ing with incumbents.

Learning from these insights to the energy transition,
legislative measures can focus on addressing the industry’s
marketing tactics. For example, the alternative causation
arguments (a misinformation tactic used to deflect atten-
tion from the scientific evidence, which is a tactic that
was heavily used by the tobacco industry) is a tactic that
the fossil fuel industry also relies on (Maani et al. 2022).
Biased economic analyses to oppose climate policy (Franta
2022) is another tactic used by the fossil fuel industry to
negate the need or delay the transition. Mandatory changes
to the marketing activities can be imposed through policy
interventions in the same way as tobacco’s marketing prac-
tices were influenced in the past. Moreover, considering
the subsidies associated with tobacco production and the
associated influence on making tobacco products easily
reachable, changes could also be made in the realm of
fossil fuel subsidies. Since more than US$ 5 trillion are
spent by governments yearly on both the consumption and
the production sides (Skovgaard and Asselt 2019), cut-
ting these subsidies may have a positive effect towards
speeding up the transition. Another control measure that
governments can impose on the energy transition incum-
bents is to cease the issuance of permits for new fossil
fuel production (Erickson et al. 2018) and to effectively
stop the industry’s actions on influencing national poli-
cies and international climate change agendas (Nasiritousi
2017). All of these efforts constitute top-down pressures
to address incumbents, which is in line with the arguments

of Turnheim and Geels (2012) that political will exercised
through legislative pressures yield most favorable results
when dealing with incumbents.

Actions and changes can also come from local, bottom-up
actions focusing on individual change in norms, understand-
ings and behaviors, as argued by Niamir et al. (2020) and
Bal et al. (2021). The bottom-up actions and tactics used in
the two case studies were aimed at initiating change on a
personal, individual level—making smoking less cool, and
shaping people’s understanding about the consequences of
hydropower plants in protected natural areas. The work done
by Eko-svest and the coalition can be regarded as the spark
and catalyst that led different NGOs, citizens and entire
communities to take action to stop future small hydropower
plants in North Macedonia, despite the norm being that
‘renewable energy sources are a climate change mitigation
option’ (Komendantova 2021). The support against hydro-
power plants in protected areas, regions and within com-
munities directly affected by such energy projects gained
due to the coalition’s efforts shows the effective change in
social norms and understandings. This further outlines the
role of connected social actors as diffusers of change towards
a social tipping point, as outlined by Otto et al. (2020). In
terms of the US case study, the bottom-up collective actions
did not manage to assemble critical mass to initiate a large-
scale cross-country social movement to demand new policy
measures for controlling tobacco. Instead, these growing
small-scale community actions shifted the narrative and
perception of people, from ‘smoking being cool’ towards
‘smoking is bad for your health’. As such, influencing citi-
zens on an individual level to reduce smoking rates through
shifting the social norms had a positive influence on decreas-
ing smoking rates (Karasek et al. 2012).

Both cases show similar motivators behind the non-vio-
lent actions taken to address the issues, as they are both
related with the protection of the communities’ well-being
through joined, organized action. Such organized group
activities are more effective than individual actions in reach-
ing the goal, as explained by the collective efficacy theory
(Watson et al. 2001). Moreover, being part of the same com-
munity and being subjected to the same risks, citizens in
the two case studies took action as they shared the same
beliefs, norms and concerns—smoking is bad for the com-
munities’ health, and the planned hydropower plants will
have a negative influence on the local communities. Being
part of a collective action due to shared moral values and
beliefs is explained by the collective identity theory (Davis
et al. 2019).

Driven by the need to protect the environment and
organizing local groups of collective actions, the non-
violent tactics used by the ‘Save Mavrovo’ coalition share
similarities with current climate change actions. From
rallies, protests, marches and pickets to the ever-growing
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number of road blockades organized by collective actions
such as Just Stop Oil, Extinction Rebellion, Fridays for
Future and others, these non-violent actions are aimed
at awakening and mobilizing the public to increase the
efficacy of the collective efforts.

The findings from this research also have implications
to both academic research and practice. The adapted SES
framework can be utilized for the analysis of collective
actions geared towards different goals, regardless of the
context or the time period, as it allows for different theo-
ries and a vast array of variables to be considered which
are deemed important for explaining the collective action.
In short, using the adapted SES framework might provide
more insight than other approaches that rely on a single
theory or model. Moreover, the findings complement the
existing literature, especially when it comes to the issues
of power and politics as one of the key elements of the
socio-institutional transition theories (Fraune and Knodt
2018) and the effects that different bottom-up collec-
tive actions can have on bringing change across differ-
ent scales. When it comes to the social tipping point and
considering the different definitions of the concept, we
align our findings mostly with Juhola et al. (2022) view of
the concept—a process that entails changes on individual,
collective, and institutional level.

In terms of the implications outside of academia, the
findings show that individuals and non-governmental
organizations can play a substantial role in the energy
transition, especially when it comes to mobilizing bot-
tom-up, non-violent activities to address community chal-
lenges and risks. Such mobilized citizen activities may
also impact different aspects that go beyond influencing
individual and social norms and understandings and have
a direct policy impact (Table 4).

Table 4 Outcomes of the research process

Limitations

When it comes to the limitations of this study, we identify
two categories of limitations that must be considered. The
first category of limitations includes the approach taken
to adapt the SES framework. Namely, adapting the SES
framework using case studies from the American context
outlined by a single source result in a limited consideration
of variables that might be relevant in other contexts, or that
might be deemed relevant by other researchers and other
research approaches. In line with this, treating the adapted
SES framework as a ‘one-size-fits-all’ solution for analyzing
past collective actions might yield limited insights. In addi-
tion, contrary to using models for analyzing transformations,
frameworks cannot pinpoint whether and to what extent vari-
ables or actions taken by different actors shape the results.
This means that the SES framework cannot determine the
order of the causal effects of the subsystems and variables
considered nor their weight and impact on the final outcome.
However, frameworks offer the advantage of considering
greater array of variables which are not able to be grasped
by models nor theories (McGinnis and Ostrom 2014), thus
providing greater potential for explaining the complexity of
the considered case study.

The second category of limitations is related with the
framework itself, and to the selection of case studies that
the framework is applied to. Using the SES framework,
pinpointing the social tipping points across the case stud-
ies might not be possible. We addressed this limitation by
adapting the SES framework to include variables that we
define to be part of the social tipping point process. In addi-
tion, despite the fact that the two case studies offer different
insights into ways to address incumbent sources of power,
the different leadership roles and the variety of tactics that
can be used to achieve the goals, the examples provided and
the lessons that can be drawn from the two case studies are

Key themes and findings Method of addressing the barrier

Dealing with incumbents

Bottom-up efforts effective in avoiding lock-ins driven by national and international incumbents

Political pressures through positional leadership and policy changes crucial when dealing with incumbents

Legislative measures

Addressing industry’s marketing tactics through policy interventions

Cutting subsidies as a measure to speed up the transition

Ceasing the issuance of permits for new fossil fuel production and limiting the industry influence

Local, bottom-up actions

Initiating change through bottom-up actions

Importance of connected social actors as diffusers of change

Non-violent tactics for environmen-
tal protection

Implications outside of academia

Similarities between the ‘Save Mavrovo’ coalition and the current global climate change actions
Increasing efficacy of collective actions through rallies and protests
Individuals and NGOs/CSOs playing a substantial role in the energy transition

Organized citizen actions impacting policy outcomes beyond norms, understandings and behaviors

@ Springer



860

Sustainability Science (2024) 19:847-863

important but limited. We do not claim that the insights are
readily applicable to the current energy transition, nor that
the actions depicted through them should be followed to
achieve the same goals. Rather, we want to offer examples
that can be considered when developing strategies to tackle
challenges that might be addressed through individual and
collective actions. We point to the importance of the context
(time and macro elements including the political, economic
and social situation) in initiating, driving and obstructing
collective actions. Moreover, both case studies reveal dif-
ferent trajectories and paces in which the intended change
happened, despite the fact that the extent of the large-scale
transformations achieved in the two case studies varies
greatly. However, in the analyzed contexts, both changes can
be considered as transformative, as they directly impacted
social and societal issues, from influencing individual and
social norms, beliefs and practices, to changing existing
policies and governmental decisions.

Conclusion

We state that historical cases of collective actions that
resulted in large scale transformations offer valuable lessons
for the current energy transition. The analysis of the case
studies showed different strategies to address the barriers
currently faced in the energy transition, from dealing with
lock-ins and incumbent sources of power, to changing indi-
vidual and social norms and behaviors. Using the adapted
SES framework, we outlined that both top-down measures
and bottom-up activities are needed for effective change to
happen across different scales. Focusing on the role that col-
lective actions can play, we showed that bottom-up activi-
ties are effective means to reach a social tipping point, with
individuals and local organizations acting as catalysts.

The wider lessons that can be drawn from the results pre-
sented in this paper extend far beyond the energy transition,
offering valuable insights applicable to diverse large-scale
transitions. These lessons emphasize the need for interdis-
ciplinary, adaptive, and inclusive approaches that recognize
the role of both top-down and bottom-up strategies. Under-
standing the dynamics of cultural and behavioral change
while learning from historical precedents enables the suc-
cessful navigation and facilitation of large-scale transitions
across a variety of contexts.
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