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Abstract: Transition studies is a growing discipline for addressing sustainability challenges. Tra-
ditionally, its focus has been at the system level. However, addressing sustainability challenges
also requires attending to the role of agents in sustainability transitions. This is the focus adopted
in this paper. We review the literature on agency in sustainability transitions, based on 77 journal
articles on sustainability transitions listed in Scopus from 2014 to 2018. We find that agency is increas-
ingly explored in the sustainability transitions literature. Despite this growing interest, this body of
knowledge remains scattered in regard to typologies or theoretical framings. Our review leads us to
identify three recurring themes. One theme drew our attention in particular: the transition research
community is divided into those who argue that agency is sufficiently embedded in the transition
literature and those who oppose this argument. Going forward, the dynamics of individual-level
agency, including behaviors and motivation, deserve further attention.

Keywords: agency; agent; actor; individual; sustainability transition; sociotechnical transition

1. Introduction

Human activities have resulted in major challenges that have led to surpassing the
planetary boundaries of the global Earth system [1]. Unless imminent action is taken,
humankind is facing a manmade disaster. In order to avoid this disaster, urgent and radical
changes across societies around the world are called for [2,3].

The growing field of sustainability transitions addresses sustainability challenges [4].
The objective is to transform societies toward greater degrees of sustainability. Transitions
involve a broad range of actors and typically take place over considerable time spans, such
as 50 years or more [4]. Sustainability transition studies mainly analyze the changes in
societal subsystems, such as energy or transport, with the focus being on social, techno-
logical and institutional interactions [5]. The current research pertaining to sustainability
transitions draws from four dominating frameworks: (1) transition management (TM),
(2) strategic niche management (SNM), (3) technological innovation system (TIS) and (4)
multilevel perspective (MLP) on sociotechnical transitions [4].

Despite progress in transition research, sustainability threats are growing, with many
remaining largely unsolved. The literature has typically emphasized understanding sys-
temic changes at the macro-level, while the micro-level focus has been less attended to.
Although actors are considered an integral part of the transition literature, they have not
been the focus of the research field. The discipline is affected by criticism of the inade-
quate representations and implementation of agents and agency [6]. Recently, the role of
individuals in sustainability transitions has gained increasing attention (e.g., [7-12]).

In the current paper, we follow this growing branch of research, building on the work
of Fischer and Newig [10], who reviewed the role of actors in sustainability transitions
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between 1995 and 2014. Fischer and Newig [10] contributed by identifying a number
of agent typologies. The authors noted that these different agent categories overlap in
real-world contexts. The agent categories include regime, niche and landscape agents,
as well as intermediaries, market actors, civil society and different governmental agents
(e.g., local, regional and global). The authors argued that one agent can fall into more
than one agent category, and that the different agent categories entail strong dependencies
because, for example, niche emergence may be largely dependent on policy support [10].
In their conclusion, Fischer and Newig distinguished the study of agents into four different
typologies:

1.  Systemic typology, which consists of the levels of the multilevel perspective;

2. Institutional typology, which consists of state, market and civil society;

3. Governance typology, including actors at different levels of governance;

4.  Intermediaries.

According to Fischer and Newig’s categorization, the policy perspective dominates the
transition literature. They suggest that the progress of sustainability transitions depends
on governance and its execution.

The world has, however, considerably changed over the past five years. The Paris 2015
agreement and the outbreak of individuals taking climate action, such as Greta Thunberg
and Autumn Peltier, are exemplars of this change. Notwithstanding, since 2014, research
on sustainability agency has burgeoned. A search for the terms agency and sustainability
transitions in the Scopus database returns a substantially increased amount of publications
since 2013 (see Figure 1). Arguably, there is thus a need to appreciate recent developments
in the field. In the current paper, we address this need by reviewing the scholarly literature
on agency in sustainability transitions. In particular, we explore if the findings of Fischer
and Newig prevail and how the body of knowledge has evolved in the subsequent five
years. Our analysis draws from 77 journal articles published between 2014 and 2018.

Number of papers: "Agency' AND sustainability transitions”

2010 2011 2012 2013 2014 2015 2016 2017 2018

Figure 1. Publications in the Scopus database that include the terms agency and sustainability transitions.

We define agency inspired by structuration theory as the human capability to make
free choices and have an impact on one’s environment [13,14]. Thus, regarding terminology,
we place an emphasis on the term “agent” instead of the term “actor”.

Our paper proceeds as follows. Next, we present the methods applied. Thereafter,
we discuss the main themes observed in our review. We then critically assess the extant
transition literature, positing our implications regarding the incoherent knowledge on
agency across this scientific field. Finally, we discuss whether the findings noted by Fischer
and Newig prevail.
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2. Research Methods and Setting

To explore developments in the field of sustainability transitions, we undertook a
systematic literature review. Our systematic review process is illustrated in Figure 2. We
began with a literature search in the Scopus database. This database was selected due to its
solid content coverage of the sampled years. To understand the broadness of the transition
research field, we started with a general search for the term sustainability transitions in
the Scopus database. This yielded over 5900 results, based on the term appearing in the
abstract, title or keywords of publications. To contextualize the research on agency in a
wider setting, we also undertook some additional searches, using a general sustainability
transitions search, along with a search with the terms policy AND sustainability transition and
then technology AND sustainability transitions. The general search of sustainability transitions
yielded a total of 5920 papers. The search for policy AND sustainability transitions returned
1910 papers, whereas the search for technology AND sustainability transitions yielded a total
of 1193 papers. All the above searches included all years.

Rele\ ant publications retrieved from search conducted in Scopus database Additional searches conducted in Scopus
Abstract, keywords, title database
’ ;_\pfthed tohall fj:lds * AND Sustainability transiti -7 *  “Sustainability transitions”, N = 5920
+  First searc gency ustainabi ansitions”, N . “Policy’ AD ility
*  Second search: “"Agent’ AND Sustainability transitions™, N = 186 _ u'anzlltf:ms \III\)fustigallgab
*  Total amount of publications, all years, N=413 . i
+  Included years from 2014 to 2018 OO ATy aunabili
N=270
v

Excluding duplicates

!

Inclusion criteria

* Peer reviewed publication in English language journal
* Addresses both agency and socio-technical transitions

1

Exclud.mg

Publications from distant disciplines, e.g., mathematics (7), medicine
(30) and chemistry (6)
* Publications considering only socio-ecological transformations >
* Publications addressing only socio-technical sustainability transitions N =336
and not agency — and vice versa.

_| Total amount of publications excluded

'

transitions”, N =13

Publications included from “’Agency’ AND Sustainability transitions”,
N = 64, and publications included from “*Agent’ AND Sustainability

¥

Publications included to the final sample

N=177

Figure 2. The literature review process.

Because our aim was to explore the state-of-the-art of the literature on agency in the
study of sustainability transitions, the selected terms for our focused search were agency
AND sustainability transitions and agent AND sustainability transitions. We selected the terms
“agent” and “agency” to include the sociological and psychological accounts of agency in
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the sustainability transitions literature. We chose the term “transitions” as it yielded results
from the singular form “transition” as well as from the plural form “transitions”.

The results produced papers that included the search terms in the abstract, title
or keywords. The search for agency AND sustainability transitions returned 227 results,
whereas the search for agent AND sustainability transitions yielded 186 papers. The searches
were initially applied to all years. After limiting the searches to cover the period from
2014 to 2018, the sample size was reduced to 270 publications. We noted that the search
for agent AND sustainability transitions included many of the same papers as the agency
AND sustainability transitions search. Thus, we first examined the search for agency AND
sustainability transitions, and after a review of the papers returned, we conducted the agent
AND sustainability transitions search and reviewed it to determine the final sample.

The final sample included only journal papers from the searches covering agency
and agents in the transition literature. The original results included several papers from
other fields of study, such as medicine and mathematics, which we excluded from the
final sample. In addition, the search results included some publications that focused
solely on sustainability transformations, and these were excluded from the final sample.
Moreover, some papers addressed sustainability transitions but not agency or vice versa.
After excluding all papers that did not focus on agency and sustainability transitions, a
total of 77 journal articles were included in the final sample for review. Sixty-four papers
out of 77 were from the agency AND sustainability transitions search, and 13 papers were
added to the sample from the agent AND sustainability transitions search. The search for the
keywords sustainability transitions, technology AND sustainability transitions, and policy AND
sustainability transitions were conducted on 30 November 2018. Searches covering agents
and sustainability transitions were conducted on 13 November 2018.

Overall, the papers were scattered across the broad discipline of environmental and
sustainability research. The sample covered transition studies journals, such as the Journal
of Cleaner Production, Research Policy and Technology Analysis & Strategic Management.
In addition, publications included various other journals, such as Ecology & Society, Marine
Policy and Climate Development. However, most publications appeared in Environmental
Innovation and Societal Transition (15) and Sustainability (8), followed by Technological
Forecasting and Social Change (6). The entire sample, including the journals and publica-
tion years, is illustrated in Table 1. In addition, all the authors can be found in Appendix A
according to the publication year.

Table 1. Final sample, including journals and publication years.

Journal 2018 2017 2016 2015 2014 N

Erirment Ivatinnd ¢ s o+ 2w

Sustainability 3 0 5 0 0 8

Technological Forecasting & Social Change 1 1 2 2 0 6

Energy Research & Social Science 3 0 1 0 1 5

Ecology and Society 1 2 0 1 0 4

Journal of Cleaner Production 1 1 0 0 1 3

Environment and Plann%ng C: Government 0 1 0 1 0 2
and Policy

Journal of Environmental Policy & Planning 0 0 2 0 0 2

Environmental Science and Policy 1 0 1 0 0 2

Sustainability Science 1 0 0 0 1 2

Environmental Politics 0 1 0 0 1 2

Ecological Economics 0 0 1 1 0 2
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Table 1. Cont.

Journal 2018 2017 2016 2015 2014 N
Research Policy 1 0 0 0 0 1
Snstegic anagement ! 0 0 0 0 :
Environment and Planning A 0 1 0 0 0 1
Futures 0 0 0 1 0 1
Annual I;i\geiz\;soofuligzslronment 0 1 0 0 0 1
Global Environmental Change 0 0 1 0 0 1
Agricultural Systems 1 0 0 0 0 1
Energies 1 0 0 0 0 1
i Govemance. 0 ! 0 0 0 !
Land use Policy 1 0 0 0 0 1
European Planning Studies 1 0 0 0 0 1
Economic Geography 0 1 0 0 0 1
Economy and Space 0 1 0 0 0 1
Agriculture 0 0 1 0 0 1
Agriculture and Human Values 0 0 1 0 0 1
Journal of Evolutionary Economics 0 0 0 1 0 1
oo eupenlounsl ) :
EnVlror:ngnSe:;ci xgdelllng 0 0 1 0 0 1
Local Environment 0 1 0 0 0 1
disP—The Planning Review 1 0 0 0 0 1
Marine Policy 0 0 0 0 1 1
Climate and Development 1 0 0 0 0 1

European Journal for Research on
the Education and Learning 0 1 0 0 0 1

of Adults

Total 25 17 16 12 7 77

As our first observation, we noted that although agency has always been part of
the transition literature, studies in this area remain scant in comparison with the overall
field of sustainability transitions. When the search for agency AND sustainability transitions
is compared with the general and contextual searches, such as those for sustainability
transitions, policy AND sustainability transition and technology AND sustainability transitions,
it appears that the research on agency is still relatively limited compared with other topics
within transition research. Indeed, the general search for sustainability transitions yielded
a total of 5920 papers, while the search for agency AND sustainability transitions returned
227 papers. Upon comparison (227/5920 x 100%), the study of agency accounted for
approximately 3.8% of sustainability transition research papers. The search for policy
AND sustainability transitions returned 1910 papers, whereas the search for technology AND
sustainability transitions yielded a total of 1193 papers. Each search individually constituted
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roughly 32% of the general sustainability transition search. Given these numbers, it might be
justified to claim that the study of agency and agents is not yet emphasized in the transition
literature. The relative shares of different searchers compared with the general search of
sustainability transitions are illustrated in Figure 3. Next, we proceed to detail our findings.

Relative shares of publications

100%
6000 100%

90%
5000 80%

0,
4000 0%
60%
3000 50%
40%
2000 30%

0,
1000 20%
10%

0 0%

Sustainability Agency AND  Agent AND  Policy AND  Technology Other
transitions Sustainability ~Sustainability =~ Sustainability AND
transitions transition transitions Sustainability
transitions

B Publications e Percentage

Figure 3. Relative shares of publications in relation to different searches.

3. A Descriptive Analysis of the Sampled Articles

In data analysis, we were inspired by the principles of grounded theory, and we used
data comparison and data reduction to create categories from our article sample [15]. The
data analysis was carried out in two phases. The first phase was conducted in late 2018.
The findings of the first phase were reported by Koistinen [16] in 2019, providing a thematic
analysis of the findings. In the second phase of data analysis, from late 2019 to early 2020,
we furthered and refined the data analysis by comparing and reducing the data to create
categories. This led us to find higher order themes (Figure 4) and conceptual critique of the
literature. In doing so, the paper, in its present form, matured.

Calls for a richer view

Governance Agent typology regarding agency
-Agency and politics (26) -Change agency (14) -Debate if agency
i -Forms of agency (19) sufficiently embedded
Power of agency (10) . .
- -Niche formation (5) (10)
-Institutions and agency .
-Individual agency (22) -Uniting socio-technical
(10) .
-Collective agency (11) transitions and socio-
-Incumbents (6) ecological
-Strategic agency (8) transformations (11)
-Psychosocial
considerations of agency
(13)

Figure 4. Main themes in the literature on agency in sustainability transitions, 2014-2018. Numbers
in brackets refer to authors presented in Table 2.
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Table 2. Agency-related concepts appearing in journal articles on sustainability transitions, 2014-2018.

Theme

Authors

Agency and politics

Arapostathis et al., 2014; Avelino, 2017; Avelino and
Wittmayer, 2016; Barnes et al., 2018; Bettini et al., 2015;
Bolton et al., 2015; de Gooyert et al., 2016; Frantzeskaki

et al., 2014; Gaede and Meadowcroft, 2016; Gazheli et al.,
2015; Goyal and Howlett, 2018; Haley, 2017; Hausknost,
2014; Hildén et al., 2017; Kern, 2015; Kivimaa and
Martiskainen, 2018; Klinke, 2017; Loorbach et al., 2017;
Mercure et al., 2016; Partzsch, 2017; Pesch et al., 2017;
Pitt and Jones, 2016; Rosin et al., 2017; Stirling, 2014;
Serensen et al., 2018; Udovyk, 2017

Total: 26

Individual agency

Antadze and McGowan, 2017; Bakker, 2014; Bogel and
Upham, 2018; de Haan and Rotmans, 2018; Fischer and
Newig, 2016; Gazheli et al., 2015; Koehrsen, 2018;
Kuhmonen, 2017; Kuokkanen et al., 2018; Lockwood
et al., 2017; Mercure, 2015; Mossberg et al., 2018;
Partzsch, 2017; Pesch, 2015; Pesch et al., 2017; Pflitsch
and Radinger-Peer, 2018; Rauschmayer et al., 2015;
Sarrica et al., 2016; Stahlbrand, 2016; Upham et al., 2018;
van Poeck et al., 2017; Wittmayer and Schapke, 2014

Total: 22

Forms of agency

Avelino and Wittmayer, 2016; Bakker, 2014; Bettini et al.,
2015; de Haan and Rotmans, 2018; Fischer and Newig,
2016; Gorissen et al., 2016; Goyal and Howlett, 2018;
Kivimaa and Martiskainen, 2018; Koehrsen, 2018;
Kuokkanen et al., 2018; Matschoss and Heiskanen, 2018;
Merrie and Olsson, 2014; Mossberg et al., 2018; Rosin
et al., 2017; Stahlbrand, 2016; Serensen et al., 2018; van
Poeck et al., 2017; Wittmayer and Schépke, 2014;
Wolfram and Frantzeskaki, 2016

Total: 19

Change agency

Affolderbach and Krueger, 2017; Boodoo et al., 2018;
Brundiers and Eakin, 2018; Chelleri et al., 2016;
Frantzeskaki et al., 2014; Klinke, 2017; Pflitsch and
Radinger-Peer, 2018; Pigford et al., 2018; Ramos-Mejia
and Balanzo, 2018; Stahlbrand, 2016; Temper et al., 2018;
van Poeck et al., 2017; Wanner et al., 2018; Wittmayer
and Schépke, 2014

Total: 14

Psychosocial considerations of agency

Antadze and McGowan, 2017; Bakker, 2014; Bogel et al.,
2018; Bogel and Upham, 2018; Gazheli et al., 2015;
Koehrsen, 2018; Pesch, 2015; Sarrica et al., 2016; Sorrell,
2015; Stephenson, 2018; Upham et al., 2015; Upham
et al., 2018; van der Vleuten, 2018

Total: 13

Uniting sociotechnical transitions and
socioecological transformations

Brundiers and Eakin, 2018; Davidson et al., 2016;
Ferguson and Lovell, 2015; Hausknost, 2014;
Johannessen and Wamsler, 2017; Jarnberg et al., 2018;
Merrie and Olsson, 2014; Ollivier et al., 2018; Pigford
et al., 2018; Strambach, 2017; Temper et al., 2018

Total: 11
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Table 2. Cont.

Theme Authors

Bergek et al., 2015; de Haan and Rotmans, 2018; Durrant
et al., 2018; Fischer and Newig, 2016; Frantzeskaki et al.,
2014; Hermans et al., 2016; Kuokkanen et al., 2018;
Lockwood et al., 2017; Merrie and Olsson, 2014;
Mossberg et al., 2018; Sarrica et al., 2016

Total: 11

Avelino and Wittmayer, 2016; Bakker, 2014; de Haan and
Rotmans, 2018; Fischer and Newig, 2016; Gazheli et al.,

Collective agency

Debate if aggng}(; sgfficiently 2015; Pesch, 2015; Sarrica et al., 2016; Upham et al., 2018,
embedde Upham et al., 2015; van der Vleuten, 2018
Total: 10

Avelino, 2017; Avelino and Wittmayer, 2016; Durrant
et al., 2018; Jarnberg et al., 2018; Lockwood et al., 2017;
Power of agency Loorbach et al., 2017; Partzsch, 2017; Pigford et al., 2018;
Randelli and Rocchi, 2017; Stirling, 2014

Total: 10

Antadze and McGowan, 2017; Arapostathis et al., 2014;

Barnes et al., 2018; Bettini et al., 2015; Fuenfschilling and
Institutions and agency Truffer, 2016; Koehrsen, 2018; Lockwood et al., 2017;

Novalia et al., 2018; Rogers et al., 2015; Strambach, 2017

Total: 10

Bergek et al., 2015; de Haan et al., 2016; Gorissen et al.,
2016; Jarnberg et al., 2018; Kuokkanen et al., 2018;
Strategic agency Novalia et al., 2018; Serensen et al., 2018; Werbeloff et al.,
2016

Total: 8

Bakker, 2014; Bergek et al., 2015; Bolton et al., 2015;
Fischer and Newig, 2016; Lockwood et al., 2017;

Incumbents Matschoss and Heiskanen, 2018
Total: 6
Gazheli et al., 2015; Hildén et al., 2017; Kivimaa and
Niche formation Martiskainen, 2018; Pesch, 2015; Pesch et al., 2017
Total: 5

We observed that, in the transition literature, the study of agents and agency entailed
various streams of research and appeared to be somewhat scattered. Initially, we identi-

o

fied 13 relevant concepts: “agency and politics”, “individual agency”, “forms of agency”,

v

“change agency”, “psychosocial considerations on agency”, “uniting socio-technical tran-

7

sitions and socio-ecological transformations”, “collective agency”, “debate if agency suf-
ficiently embedded”, “power of agency”, “institutions and agency”, “strategic agency”,
“incumbents” and “niche formation”. Upon a closer look, all concepts save for “uniting
socio-technical transitions and socio-ecological transformations” and “debate if agency
sufficiently embedded” represented different agent types. In the transition literature, sev-
eral papers emphasized the various forms of agency that agents undertake in a transition
(e.g., [9,10,17]). However, we would like to argue that a typology of agency is not suf-
ficient in describing the phenomenon of agents in transitions. Instead, we suggest that
understanding transitions also requires appreciating the questions of how and why agents
influence their surroundings. Thus, our concepts do not serve to extend the established
agent typologies in the literature. Rather, our concepts describe the variety of how the
notion of agency is currently applied in the transition literature. For example, papers
considering the concept of “uniting socio-technical transitions and socioecological transfor-
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mations” were discussing the sociology of agency (e.g., [18]) in parallel with integrating
the disciplines of socioecological and sociotechnical origins.

To this end, Table 2 depicts the number of authors discussing each concept. We note
that the most recurring concepts are “agency and politics” (26 papers), “individual agency”
(22 papers) and “forms of agency” (19 papers).

As we then proceeded to merge these 13 concepts toward higher order themes, we
were able to identify three recurring themes: (1) governance, (2) agent typology and (3)
calls for a richer view regarding agency, as illustrated in Figure 4. We present these three
themes next.

First, our findings implied that the transition literature emphasized agency and gov-
ernance (Figure 4). The majority of transition studies vis-a-vis agency discussed either
governance, politics, power of agency or institutions and agency. We also observed that the
concept of “power of agency” was often addressing political agency (e.g., [9]). The theme
of “governance” included 46 papers in total. We have placed the concepts occurring most
often—"agency and politics”—under the theme of governing transitions.

Second, we observed that studies considering agents and sustainability transitions
often drew attention to different agent typologies. Thus, our theme of “agent typology”
stressed the diversity of agents in transitions, including the concepts of “forms of agency”,
“niche formation”, “individual agency”, “collective agency”, “incumbents” and “strategic
agency”. Arguably, transition studies often considered agents as individual agents, because
the concept of “individual agency” was repeatedly found in the sampled papers. Despite
the emphasis on individual agency, the study on collectives and networks is emerging
in the transition literature. The importance of collectives and networks is discussed via
the concepts of “forms of agency”, “niche formation”, “collective agency”, “incumbents”
and “strategic agency”. The concept of “collective agency” includes actor networks, actor
interactions and distributed agency. Under forms of agency, we gathered various terms,
such as consumer, engineer or intermediary, describing either individual or collective
agency. Thus, the concept of “forms of agency” can be considered an agent typology.

Third, papers under the theme of “calls for a richer view regarding agency” adopted a
critical take in the contemporary sustainability transitions literature. Thus, several papers
stressed the need for a stronger appreciation of agency. In order to respond to this critique,
these papers started to bridge this gap by introducing more diverse views on agency from
other disciplines. We noted, for example, papers combining both sociotechnical transition
and socioecological transformation studies. Second, we observed studies incorporating
psychosocial insights. In addition, the papers in this theme noticed the transition literature,
including a debate considering whether agency was sufficiently embedded in the literature
or not. Taking a closer look, the authors further sought for a more robust appreciation of
the sociological underpinnings of the transition literature. This leads us to continue with
the sociological underpinnings of agency later in the paper.

4. Conceptual Critique of the Literature

Having presented the main themes emerging from our analysis, we now move onto
presenting a conceptual critique of the literature on agency in sustainability transitions
from 2014 to 2018. Echoing this line of thought, identifying the main themes from the
literature led us to analyze the literature conceptually (Figure 5). This, in turn, led to us
identifying four areas of critique toward the existing literature, which we present next.

) Scattered Theoretical
Scattered use of C - Agents matter vs.
frameworks conceptualisation underpinnings of svstem matters
of agency agency 7

Figure 5. Conceptual critiques of the literature on agency in transition studies.
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4.1. Scattered Use of Frameworks

First, we observed that the study on agency covered the dominant theoretical frame-
works of the transition literature. We proceeded to explore critically the use of dominant
transition frameworks in our sample. Table 3 represents an overview of authors who
referred to the various transition frameworks either explicitly or implicitly. Our findings
implied that although research on agency was present across the theoretical frameworks of
the transition literature, critically speaking, this research was theoretically scattered.

Table 3. The use of transition frameworks by different authors.

Transition Framework Authors

Antadze and McGowan, 2017; Arapostathis et al. 2014;
Avelino, 2017; Avelino and Wittmayer, 2016; Bakker,
2014; Bergek et al., 2015; Bolton et al., 2015; Brundiers
and Eakin, 2018; Bogel and Upham, 2018; de Gooyert
et al., 2016; de Haan and Rotmans, 2018; de Haan et al.,
2016; Fischer and Newig, 2016; Gazheli et al., 2015;
Gorissen et al., 2016; Goyal and Howlett, 2018; Haley,
2017; Jarnberg et al., 2018; Koehrsen 2018; Kuhmonen,
Multilevel perspective 2017; Kuokkanen et al., 2018; Loorbach et al., 2017;
Matschoss and Heiskanen, 2018; Hermans et al., 2016;
Mercure, 2015; Mossberg et al., 2018; Ollivier et al., 2018;
Pesch, 2015; Pitt and Jones, 2016; Rauschmayer et al.,
2015; Sarrica et al., 2016; Serenssen et al., 2018; Sorrell,
2015; Stahlbrandt, 2016; Temper et al., 2018; Upham
et al.,, 2015; Upham et al., 2018; van der Vleuten 2018;
Wanner et al., 2018; Wolfram and Frantzeskaki, 2016

Total: 40

Avelino and Wittmayer, 2016; Boodoo et al., 2018; Bettini
et al., 2015; Brundiers and Eakin, 2018; de Gooyert et al.,

2016; de Haan and Rotmans, 2018; Fischer and Newig,

2016; Frantzeskaki et al., 2014; Fuenfschilling and

Truffer; 2016; Gazheli et al., 2015; Gorissen et al., 2016;

Transition management Hildén et al., 2017; Loorbach et al., 2017; Mossberg et al.,
2018; Pesch, 2015; Ollivier et al., 2018; Rauschmayer
et al., 2015; van Poeck et al., 2017; Wanner et al., 2018;
Wittmayer and Schapke, 2014; Wolfram and
Frantzeskaki, 2016

Total: 21

de Haan and Rotmans, 2018; Fischer and Newig, 2016;
Gazheli et al., 2015; Hildén et al., 2017; Kivimaa and
Martiskainen, 2018; Loorbach et al., 2017; Mossberg

et al., 2018; Ollivier et al., 2018; Pesch, 2015; Pesch et al.,
2017; Pitt and Jones, 2016; Ramos-Mejia and Balanzo,
2018; Rauschmayer et al., 2015; Sorrell, 2015; Udovyk,
2017; Wolfram and Frantzeskaki, 2016

Strategic niche management

Total: 16
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Table 3. Cont.

Transition Framework Authors

Bergek et al., 2015; de Haan and Rotmans, 2018; Fischer
and Newig, 2016; Fuenfschilling and Truffer; 2016;
Haley, 2017; Kern, 2015; Koehrsen 2018; Loorbach et al.,
2017; Mossberg et al., 2018; Ollivier et al., 2018; Randelli
and Rocchi, 2017; Wolfram and Frantzeskaki, 2016

Total: 12

Avelino and Wittmayer, 2016; Bergek et al., 2015;

Brundiers and Eakin, 2018; de Goyyert et al., 2016; de

Haan and Rotmans, 2018; Fischer and Newig, 2016;

Fuenfschilling and Truffer, 2016; Gazheli et al., 2015;

. Gorissen et al., 2016; Haley, 2017; Hildén, 2017;

Mix of frameworks Koehrsen, 2018; Loorbach et al., 2017; Mossberg et al.,
2018; Ollivier et al., 2018; Pesch, 2015; Pitt and Jones,

2016; Rauschmayer et al., 2015; Sorrell, 2015; Wanner

et al., 2018; Wolfram and Frantzeskaki, 2017

Total: 21

Affolderbach and Krueger, 2017; Barnes et al., 2018;
Bogel et al., 2018; Chelleri et al., 2016; Davidson et al.,
2016; Durrant et al., 2018; Ferguson and Lovell, 2015;
Gaede and Meadowcroft, 2016; Hausknost, 2014;
Johannessen and Wamsler, 2017; Klinke, 2017;
Not defined Lockwood et al., 2017; Mercure et al., 2016; Merrie and
Olsson, 2014; Novalia et al., 2018; Partzsch, 2017; Pflitsch
and Radinger-Peer, 2018; Pigford et al., 2018; Rogers
et al., 2015; Rosin et al., 2017; Stephenson, 2018; Stirling,
2014; Strambach, 2017; Weberloff et al., 2016

Total: 24

Technological innovation system

In their review, Fischer and Newig [10] suggested that the multilevel perspective was
a key contribution and a core research strand in the transition literature. In our sample, the
extant research on agency appeared to be slightly dominated by the multilevel perspective.
In total, 40 papers (e.g., [19-21]) out of the entire sample of 77 were anchored in the
multilevel perspective.

Interestingly, 24 publications did not mention the transition framework under explo-
ration in their papers (e.g., [22-24]). The number of publications without a reference to a
possible transition framework was the second-largest bulk of studies.

The use of other prominent frameworks of the transition literature appeared to be
more incoherent in relation to agency and agents. Zooming in closer, the second most-
used transition framework was transition management with 21 publications, followed by
strategic niche management (16) and technological innovation systems (12). In addition,
several publications, such as de Haan and Rotmans [6], Fischer and Newig [10], Mossberg
et al. [25], Ollivier et al. [26], Rauschmayer et al. [27] and Wolfram and Frantzeskaki [28],
referred to all the prominent sustainability transitions frameworks.

Taking a closer look, in total, 21 papers combined at least two of the prominent
frameworks. A few papers in our sample coupled the multilevel perspective with an-
other transition framework. For example, Pesch [12] discussed multilevel perspectives and
sketched views on agency with the strategic niche management and transition management
approaches. Pitt and Jones [29] applied the multilevel perspective with strategic niche
management as well. Avelino and Wittmayer [9], de Goyyert et al. [30], Wanner et al. [31]
and Brundiers and Eakin [32] coupled the multilevel perspective with transition manage-
ment. Haley [33] combined insights from both the multilevel perspective and technological
innovation systems. Gazheli et al. [34] applied the multilevel perspective and strategic
niche management in their publication. On the other hand, Fuenfschilling and Truffer [35]
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incorporated transition management and technological innovation systems without using
the multilevel perspective. The use of numerous frameworks is portrayed in Table 4 in
more detail.

Table 4. Use of numerous transition frameworks.

Authors Frameworks
MLP ™ SNM TIS
Avelino and Wittmayer, 2016 X X
Bergek et al., 2015 X X
Brundiers and Eakin, 2018 X X
de Gooyert et al., 2016 X X
de Haan and Rotmans, 2018 X X X X
Fischer and Newig, 2016 X X X X
Fuenfschilling and Truffer, 2016 X X
Gazheli et al., 2015 X X
Gorissen et al., 2016 X X
Haley, 2017 X X
Hildén et al., 2017 X X
Koehrsen, 2018 X X X
Loorbach et al., 2017 X X X X
Mossberg et al., 2018 X X X X
Ollivier et al., 2018 X X X X
Pesch, 2015 X X X
Pitt and Jones, 2016 X X
Rauschmayer et al., 2015 X X X X
Sorrell, 2015 X X X
Wanner et al., 2018 X X X
Wolfram and Frantzeskaki, 2017 X X X X
Sum 19 17 13 11

To sum up, the use of different transition frameworks in the study of agency can be
considered either as a source of intellectual variety or as a potential threat of incoherence.

4.2. Scattered Conceptualizations of Agency

Second, our findings imply that the conceptualizations of agency remain scattered.
Indeed, a total of 13 concepts in relation to agency were identified in the studied sample
(see Table 2). In light of the size of the sample (77), this seems quite abundant. This confirms
the findings of Fischer and Newig [10] and other authors (e.g., [6,9]).

Taking a closer look, we noticed that the terminology considering agency in sustain-
ability transitions was also incoherent. We observed three dominating means of using
the terminology in the literature: the term actor (e.g., [36,37]), the term agent e.g., [38,39]
and a mix (e.g., [40,41]) of the prior two terms. Based on our findings, most of the re-
viewed papers (40 out of 77) tended to use the interchangeable terms of agent and actor
to describe actors of sustainability transition. Table 5 illustrates how different papers
used the terms incoherently to describe actors—or agents—in the transition literature. In
addition to the terms agent and actor, other terms were used, such as individual, collective,
consumer, citizen and public to describe the actors of sustainability transitions. To this
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end, Bogel et al. [42] did not use any of the dominating terms; the paper termed agents as
individuals and collectives.

Table 5. Authors using the term agent, actor or agent and actor.

Used Term Authors

Affolderbach and Krueger, 2017; Antadze and
McGowan, 2017; Avelino, 2017; Avelino and Wittmayer,
2016; Barnes et al., 2018; Brundiers and Eakin, 2018;
Bogel and Upham, 2018; Davidson et al., 2016; de
Gooyert et al., 2016; de Haan and Rotmans, 2018;
Ferguson and Lovell, 2015; Frantzeskaki et al., 2014;
Gazheli et al., 2015; Goyal and Howlett, 2018; Haley,
2017; Gorissen et al., 2016; Hausknost, 2014; Johanessen
and Wamsler, 2017; Klinke, 2017; Loorbach et al., 2017;

Agent and actor Matschoss and Heiskanen, 2018; Mossberg et al., 2018;
Partzsch, 2017; Pesch 2015; Pesch et al., 2017; Pflitsch
and Radinger-Peer, 2018; Pigford et al., 2018; Pitt and
Jones, 2016; Ramos-Mejia and Balanzo, 2018; Randelli

and Rocchi, 2017; Rauschmayer et al., 2015; Sarrica et al.,
2016; Strambach, 2017; Upham et al., 2015; Upham et al.,
2018; Temper et al., 2018; van Poeck et al., 2017; Wanner
et al., 2018; Weberloff et al., 2016; Wittmayer and
Schéapke, 2014

Total: 40

Arapostathis et al., 2014; Bakker, 2014; Bergek et al.,
2015; Bettini et al., 2015; Bodoo et al., 2018; Bolton et al.,
2015; de Haan et al., 2016; Durrant et al., 2018; Fischer
and Newig, 2016; Fuenfschilling and Truffer, 2016;
Gaede and Meadowcroft, 2016; Hermans et al., 2016;
Jarnberg et al., 2018; Kern, 2015; Kivimaa and
Martiskainen, 2018; Koehrsen, 2018; Kuokkanen et al.,
2018; Lockwood et al., 2017; Ollivier et al., 2018; Rogers
et al., 2015; Sorrell, 2015; Stirling, 2014; Serensen et al.,
2018; Stephenson, 2018; van der Vleuten, 2018; Wolfram
and Frantzeskaki, 2016

Total: 26

Chelleri et al., 2016; Hildén et al., 2017; Kuhmonen, 2017;

Mercure, 2015; Mercure et al., 2016; Merrie and Olsson,

Agent 2014; Novalia et al., 2018; Rosin et al., 2017; Stahlbrand,
2016; Udovyk, 2017

Total: 10

Actor

4.3. Theoretical Underpinnings of Agency

Third, we noted that papers studying agency in sustainability transitions traced the
theoretical origins of agency differently (Table 6). The majority of the papers (41) addressed

the sociology of agency implicitly, while the rest of the sample (36) addressed the sociology
of agency explicitly.
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Table 6. Authors referring to the sociological background of agency either explicitly or implicitly.

Agency and Sociology Addressed
Explicitly

Agency and Sociology Addressed
Implicitly

Avelino, 2017; Avelino and Wittmayer, 2016;
Bakker, 2014; Bettini et al., 2015; Bogel and
Upham, 2018; Bogel et al., 2018; de Gooyert
et al., 2016; de Haan and Rotmans, 2018;
Fischer and Newig, 2016; Fuenfschilling and
Truffer 2016; Gazheli et al., 2015; Hildén et al.,
2017; Hausknost, 2014; Jarnberg et al., 2018;
Koehrsen, 2018; Kuhmonen, 2017; Merrie and
Olsson, 2014; Novalia et al., 2018; Ollivier et al.,
2018; Partzsch, 2017; Pesch, 2015; Pflitsch and
Radinger-Peer, 2018; Ramos-Mejia and Balanzo,
2018; Rauschmayer et al., 2015; Rogers et al.,
2015; Rosin et al., 2017; Sarrica et al., 2016;
Stirling, 2014; Strambach, 2017; Serensen et al.,
2018; Stephenson, 2018; Upham et al., 2015;
Upham et al., 2018; van der Vleuten 2018;

Affolderbach and Krueger, 2017; Arapostathis
et al., 2014; Barnes et al., 2018; Bergek et al.,
2015; Bolton et al., 2015; Bodoo et al., 2018;

Brundiers and Eakin, 2018; Chelleri et al., 2016;
Davidson et al., 2016; de Haan et al., 2016;

Durrant et al., 2018; Ferguson and Lovell, 2015;

Frantzeskaki et al., 2014; Gaede and

Meadowcroft, 2016; Goyal and Howlett, 2018;
Gorissen et al., 2016; Haley, 2017; Hermans
et al., 2016; Johannessen and Wamsler, 2017;

Kern, 2015; Kivimaa and Martiskainen, 2018;
Klinke, 2017; Kuokkanen et al., 2018;
Lockwood et al., 2017; Loorbach et al., 2017;

Matschoss et al., 2018; Mercure, 2015; Mercure

et al., 2016; Mossberg et al., 2018; Pesch et al.,

2017; Pigford et al., 2018; Pitt and Jones, 2016;

Randelli and Rocchi, 2017; Rosin et al., 2017;

Sorrell 2015; Stahlbrand, 2016; van Poeck et al.,

Weberloff et al., 2016 2017; Temper et al., 2018; Udovyk, 2017;
Wanner et al., 2018; Wittmayer and Schépke,
2014; Wolfram and Frantzeskaki, 2016
Total: 36 Total: 41

The publications that represented an explicit conceptualization of agency referred to
theories addressing agency. Thus, we categorized them as authors addressing sociology
explicitly. Although our interest was in the sociological theories of agency, drawing a
line between sociology and various other theoretical streams of study was challenging
given their connections. For example, complexity theory has influenced sociology [43],
and institutional theory originates from institutional sociology [44]. Thus, Table 6 portrays
the authors who used sociological theories, such as structuration theory or the social
construction of technology, and authors using theories from neighboring disciplines, such
as psychology, social psychology or organization studies (e.g., institutional theory).

In turn, the papers adopting an implicit conceptualization of agency typically did not
define their conceptualization on agency. Taking a closer look, the papers tended to refer
only to the transition literature. This does not simplify the picture, given that research on
sustainability transitions rests on several competing theoretical frameworks, all used in the
study of agency (Table 3). Thus, we assumed these authors were drawing their conceptual-
ization of agency from some of those theories, although the actual conceptualization was
somewhat hidden between the lines.

4.4. Agents Matter vs. System Matters

Zooming closer, we found that papers addressing the sociology of agency explicitly
could be further divided between those arguing that agents matter and those arguing that
the system matters. According to our categorization, 24 journal papers out of 36 papers
argued that agents mattered more than the system, whereas a considerable number of
publications (12 journal papers out of 36 papers) proposed that the system mattered more
than the agents. This distinction is illustrated in Table 7. This finding echoes earlier
findings [6,9]. Additionally, Fischer and Newig [10] observed this distinction, stressing
the occurrence of actor- and system-based terms. Taking a closer look, in their paper, they
avoided defining the theoretical underpinnings for the concepts of the actor and system;
thus, the contextual factors for this debate remain largely unexplained.
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Table 7. Distinction between authors implying that agents matter versus implying that the system matters and the theoretical underpinnings of their works.

Agents Matter

System Matters

Authors

Theoretical Underpinnings

Authors

Theoretical Underpinnings

Antadze and McGowan, 2017

Social cognitive identity theory
Institutional entrepreneur

Bettini et al., 2015

Structuration theory
Institutional theory
Institutional work

Theory of power System dynamics
Avelino, 2017 Structuration theory de Gooyert et al., 2016 Y .y
. Structuration theory
Multilevel power framework
Avelino and Wittmayer, 2016 Theory of power Fischer and Newig, 2016 Structuration theory

Structuration theory

Institutional theory

Bakker, 2014 Sociology of expectations Fuenfschilling and Truffer, 2016 Institutional work
. . Complex adaptive systems
Bogel and Upham, 2018 Social psychology Kuhmonen, 2017 Structuration theory
Bogel et al., 2018 .S(.)Clal Psychology Merrie and Olsson, 2014 .Inn.ovatlon theory
Cognitive dissonance theory Institutional entrepreneur
Structuration theor Structuration theory
de Haan and Rotmans, 2018 . y Novalia et al., 2018 Institutional theory
Intentional stance s
Institutional work
Behavioral theories Insti tAth‘EiOIOgg’ i
Gazheli et al., 2015 Behavioral economics Ollivier et al., 2018 st u. tonal econo I.C S
Behavioral policy Evolutionary economics
Structuration theory
. . . . - Institutional theory
Hausknost, 2014 - Social logics Pflitsch and Radinger-Peer, 2018 .
- Structuration theory
Hildén et al., 2017 Structuljatlon thgory Rogers et al., 2015 Instlfcuh.onal theory
Experimentation Institutional work
Jirnberg et al., 2018 Instltu.tlonal entrepreneur Strambach, 2017 Instlltutlonal theory.
Situated agency Evolutlonary economics
Religion and ecology debate
Koehrsen, 2018 Environmental psychology Weberloff et al., 2016 Institutional theory

Sociology
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Table 7. Cont.

Agents Matter System Matters
Authors Theoretical Underpinnings Authors Theoretical Underpinnings
Partzsch, 2017 SFructu?atlon theory o
Power in environmental politics
Pesch, 2015 Structuration theory

Field and habitus

Ramos-Mejia and Balanzo, 2018

Institutional theory
Institutional work

Rauschmayer et al., 2015 Capabﬂ%ty approach
Practice theory
Rosin et al., 2017 Actor-network theory
Sarrica et al., 2016 Cultural psychology

Social presentation theory

Serensen et al., 2018

Actor-network theory

Stephenson, 2018

Cultural theory
Practice theory
Field and habitus
Structuration theory

Stirling, 2014

Theory of power
Field and habitus
Structuration theory

Upham et al., 2015

Social representation theory

Upham et al., 2018

Strong structuration

van der Vleuten, 2018

Deep transitions
Social history
Actor-network theory
System builders
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Based on our data, we looked into this distinction in more detail. To this end, we
studied the theories used for each paper in addressing agency in sustainability transitions.
We observed that the distinction between agents matter and the system matters is rather
crude, as in practice, the authors’ views of agency were more elaborate. The more detailed
findings from this analysis are presented next. Furthermore, the reader is encouraged to
see the use of theories in more detail in Appendix B.

The typical background theories for emphasizing the system include structuration
theory (e.g., [30,45,46]) and institutional theory (e.g., [35,47]). For example, institutional
work (e.g., [45,48]), which could be traced back to the well-established institutional the-
ory, emphasized agency. To the best of our knowledge, the publications in our sample
arguing that the system matters, however, focused more on the institutional structures
and patterning them than the actors’ agency (e.g., [48]). Similarly, agents were recognized,
and the structure-agency debate was noted (e.g., [35,46,47]), but the papers tended to
underline structure as an enabling or restrictive element rather than the agents and their
active influence on the structure.

Our findings implied that well-established theories were addressed in a more agent-
centric manner within the transition literature. For example, Merrie and Olsson [49],
Antadze and McGowan [7] and Jarnberg et al. [18] brought up a more agent-centric view
of the institutional theory via the concept of institutional entrepreneurship. Taking a closer
look, Ramos-Mejia and Balanzo [50] emphasized agency in institutional theory via insti-
tutional work. Furthermore, the papers by Pesch [12], Avelino [51], Hildén et al. [52] and
Stephenson [53] adopted a view of structuration theory that emphasized the role of agency
in determining structure, while structuration theory is often criticized for overemphasizing
structure [11,54]. Taking a closer look, we also noted that structuration theory was adopted
depending on the publication, repeatedly supporting both arguments, either system mat-
ters (e.g., [55,56]) or agents matter (e.g., [12,52,57,58]). This finding confirms a tradition in
sociology in which structuration theory is either accused of overemphasizing the system or
praised for prioritizing agents [59].

We further observed that the papers suggesting that agents matter over the system
(e.g., [60,61]) often drew on various theories, such as practice theory [27], social cogni-
tive identity theory [7] and a strong structuration framework [62] from the behavioral
sciences. Regarding other themes, Antadze and McGowan [7] noticed that morality was
an under-researched theme in the transition literature, and Stephenson [53] argued that
questions of how culture influenced the behavior and behavior change of an individual
agent were not explored in-depth in the literature. Koehrsen [63] stated that exploring
religious agency and how it influenced the behavior of agents could help in understanding
sustainability transitions more comprehensively. In addition, Bogel and Upham [64] ar-
gued that psychological theories were rarely applied in the transition literature. Van der
Vleuten [11] similarly argued that this literature tended to neglect concrete agents and their
behavior. These observations would posit that the absence of psychosocial factors from the
transition literature constitutes a gap in this field of research. This finding also underpins
the identified debate: Is agency sufficiently embedded in the transition literature or not?
All the papers that call for a stronger integration of psychosocial or behavioral aspects in
transition studies also tend to propose that agents matter over the system.

Furthermore, returning to the dominant frameworks of the transition literature, they
also build on various seminal theories [65]. It can be argued that the rich mix of background
theories underlying the field might explain the variety of theoretical frameworks used to
appreciate agency (see Table 7). Returning to the background theories of sustainability
transitions, they include system theory, complexity theory, evolutionary economics, neo-
institutional theory, science and technology studies, structuration theory and actor-network
theory. Thus, the perspective adopted on agency in the transition literature goes beyond
this field. Indeed, the debate grounds for established social theories in academia.

Taking a closer look, system theory, for example, has typically focused on system-level
changes, in which agents are seen as outputs for the system [66]. Similarly, evolutionary
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economics emphasizes the variation and selection environments of the system, in which
agency is perceived as a provider of variation for the system [67,68]. The early notions in
neo-institutional theory suggest that actions are shaped by the system [44,69]. However,
a similar debate considering the relation of agency and structure later sprung out in neo-
institutional theory [70,71]. Currently, neo-institutional theory includes questions such
as how agency is embedded in the institutions and whether there is room for agency
in the formation processes of institutions. The views on structuration theory are mixed.
While structuration theory is criticized for belittling the influence of individual actors at
the expense of attention to the system [14,54], some authors argue that agents and the
duality of the structure through agents’ behaviors are the core concepts of structuration
theory [13,72].

We observed that the debate in the transition literature had its roots further back
in history than the transition literature’s existence. Those papers arguing that agency
is sufficiently embedded in the transition literature bear different ontologies than those
calling for stronger appreciation of agency. Without understanding the two (one could
argue fundamentally) different ontologies, this heated debate may not show any signs of
diminishing. Again, in reality, this distinction is not this straightforward, as the authors may
have included other ontologies and perceptions in their use of theoretical underpinnings.
Thus, this distinction remains more of a directional insight that may help in explaining
the origins of the heated debate considering agency and sustainability transitions. It also
mirrors the classic divide on agency vs. structure across sociology [73] and psychology [74].

To this end, we propose that this heated debate, at its worst, may even hinder sustain-
ability transitions. We would also like to argue that to profoundly understand the changes
needed to progress toward sustainable societies, an appreciation of behavioral factors (e.g.,
sociology, psychology and culture) are required. Thus, we call for a stronger representation
of the different ontological views that could provide more room for the appreciation of
individual agents.

5. Continuous Emphasis on Governance and Agent Typologies

Finally, we address how Fischer and Newig'’s [10] findings connect with the present
ones. To recap, our review identified three recurring themes in the study of agency in
sustainability transitions from 2014 t02018 (see Figure 4): (1) governance, (2) agent typology
and (3) calls for a richer view regarding agency.

In Figure 6, we depict the similarities and differences between these three themes
and Fischer and Newig’s review. With the black color and black line, we indicate that
our findings confirm Fischer and Newig’s findings. The gray color implies that these
findings have emerged after Fischer and Newig’s review. The dashed line stands for partly
confirming the findings of their review. The numbers in brackets refer to the authors
presented in Table 2.

Our first observation was that the contemporary transition literature on agency em-
phasized the role of governance and politics. While our literature review was not targeted
at governance per se, a considerable stock of transition literature in relation to agency re-
volved around governance. Thus, the first recurring theme in our sample was categorized
as “governance”. The initial concepts under the theme of “governance” in our findings
were “agency and politics” [75], “agency and institutions” [76] and “power of agents” [77].
For example, Mercure et al. [78] addressed various modeling possibilities in selecting the
most suitable policies for sustainability transitions. Going forward, Avelino [51] argued
that the power typologies in the transition literature are often merely vertical. Thus, she
offered a complementary horizontal understanding of the role of agents and power in
governing transitions.
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Fischer and Newig (2016)

Governance Agent typology

| |

-Agency and politics (26) -Change agency (14)
-Power of agency (10) »F(.)rms of agency (19)
-Institutions and agency 'Nlch? formation (5)
(10) -Inleldlllﬂi agency (22)
-Collective agency (11)
-Incumbents (6)

Koistinen and Teerikangas

Figure 6. Comparing how the themes of the current review (Figure 4) relate to Fischer and
Newig’s findings.

Similarly, Fischer and Newig [10] noted governance as one major agent category.
Taking a closer look, Fischer and Newig emphasized the role of governance in sustainability
transitions; they highlighted agents at different levels of governance. Moreover, they
adopted a governing transitions perspective. According to this view, for example, market
agents and civil society agents are seen as part of governance [10]. Zooming in closer,
Fischer and Newig argued that governance itself and agents in national governance were
the most dominant agents in transitions.

In addition, Fischer and Newig [10] identified the institutional typology, which relates
to our concept of agency and institutions. Fischer and Newig conceptualized the essence of
an institution to cover the state, the market, civil society and citizens. In turn, in the papers
sampled for our review, institutions were perceived in a broader manner. For example,
Antadze and McGowan [7] adopted a wider view of institutions by incorporating institu-
tional theory and the concept of an institutional entrepreneur. Similarly, Fuenfschilling
and Truffer [35] adopted the idea of institutional work—originating from institutional
theory—in explaining how institutionalization unfolds through social action. To sum up,
our findings implied that the emphasis on governing transitions was also highlighted in
the contemporary transition literature.

The second recurring theme in our review was agent typology. Arguably, this finding
echoes the path set by Fischer and Newig. According to Fischer and Newig [10] (p. 5), the
objective of their review was to provide “a general overview of how actors and agency are
used in transitions by mapping relevant actor typologies across all literature”. In other
words, their focus was to create an agent typology. Taking a closer look, they set the scene
by providing a comprehensive agent typology that arguably influenced the current studies
on agency in the transition literature. Fischer and Newig constituted four major clusters of
typologies: (1) systemic typology, (2) institutional typology, (3) governance typology and
(4) intermediaries.

Similarly, in our 2014-2018 sample, several papers conceptualized agents through
various categories. It is thus that we observed the recurring theme of agent typology
as covering the following concepts: change agency [79,80], forms of agency [81], niche
formation [82], individual agency [83,84], collective agency [85], strategic agency [86] and
incumbents [87].

Our findings pointed to the tentative notion that the concept of strategic agency
emerged after Fischer and Newig’s review. Fischer and Newig [10] acknowledged agents
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as having different strategies while also noting governance and business strategies. Bearing
this in mind, strategic agency per se was not apparent in their findings. In our review,
for example, de Haan et al. [88] incorporated human agency into transitions, especially in
the form of strategic movement between agent categories. Moreover, Serensen et al. [89]
examined agency and agents in the form of consulting engineers. In their paper, they
focused especially on engineers’ environmentally relevant strategies and practices.

Our findings, however, point to research on agency in sustainability transitions from
2014 to 2018 as addressing agents in various forms. For example, Kuokkanen et al. [90]
paid attention to both individual and collective agency in regime destabilization. Pesch
et al. [82] explored individual niche agents and their various strategies leading to successful
niche developments. In turn, Bolton et al. [87] studied the agency of incumbent regime
agents in the context of the UK’s energy sector. Frantzeskaki et al. [91] empirically delved
into a formation process of a transition arena by studying over 100 change agents. Whereas
Fischer and Newig raised intermediaries as a major agent type in their review, we concep-
tualized intermediaries merely as one form of agency amidst others. Thus, we clustered
the publications addressing intermediaries (e.g., [92]) under the concept of forms of agency.
In summation, based on our review, we found the theme of agent typology, confirming
Fischer and Newig’s findings.

The third recurring theme in our sample was calls for a richer view regarding agency.
This theme included the following concepts: debate if agency was sufficiently embed-
ded [93,94], uniting sociotechnical transitions and socioecological transformations [95,96]
and psychosocial considerations of agency [97]. For example, van der Vleuten [11] argued
that the sustainability transition literature contained a heated debate considering agency,
which could be seen as including other streams of studies, such as the deep transitions
approach. In addition, various scholars have noted a gap in the transition literature; studies
on sociotechnical transitions and socioecological transformations have emerged largely
independently [98]. As a bid to close this gap, many scholars include elements from both
the transition and transformation fields along with agency (e.g., [40,99]) to bridge the two
distinct disciplines. Based on an extensive review of the literature, Bogel and Upham [64]
observed the use of psychological theories being limited.

Interestingly, this theme was not evident in Fischer and Newig’s review. They noted
that the transition literature entailed views proposing the idea that agency was sulfficiently
addressed in the field as well as opposing arguments. However, they did not explicitly
discuss calls from various scholars to integrate broader views on agency into transition
studies. To this end, our findings suggest that the growing calls for a richer view considering
agency in sustainability transitions have mounted since Fischer and Newig’s review in 2016.

To conclude, in line with Fischer and Newig [10], we noted that studies considering
agency and sustainability transitions had an ongoing tradition in highlighting the role
of governance and various agent categories. In addition, Fischer and Newig pointed out
the role of institutions in their work. However, the literature has since conceptualized
institutions in a broader sense and entailed various views from institutional theory. Going
forward, our findings provide insights suggesting that the research on sustainability
transitions and agency has already diversified in the five years following Fischer and
Newig’s review. In particular, the publications considering agents’ strategies and persistent
calls to include a richer view on agency in transition studies have emerged.

6. Conclusions

In this paper, we reviewed the literature on agency in the extant sustainability transi-
tions literature in the years 2014-2018. Regarding our main findings, first, we observed
that research on agency in transitions is increasing. Second, we identified three recurring
themes in the contemporary transition literature on agency: (1) governance, (2) agent
typologies and (3) calls for richer views regarding agency. Third, based on our findings,
we showed how the study on agency in the transition literature is scattered and set amid
various theoretical underpinnings. The literature tends to be set amid a persistent debate
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emphasizing either the system or the agent as bearing primary importance. This dichotomy
reflects how the debate on agency in the transition literature draws from seminal theo-
ries across the social sciences. Taking a broader take, this dichotomy thus characterizes
ontological and epistemological divides throughout the social sciences [100]. Fourth, the
literature on agency in sustainability transition research has diversified over the past five
years. Emerging topics in the literature relate to mounting calls for a richer view regarding
agency and the growing research on strategic agency.

In an attempt to synthesize our findings, we have developed an integrative, illustrative
framework. By means of the paper’s summary, Figure 7 portrays the scattered nature and
the current incoherencies in the study on agency in transition studies.

Sociological underpinning
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Figure 7. Illustration of the scatteredness of the study of agency in transition studies.

Limitations of Our Research and Future Research Directions

As this paper is a literature review, it does not allow us as authors to provide new
empirical insights. Instead, the value added in literature reviews is to provide a basis
for researchers to appreciate the state of the art and to identify future research directions.
Taking a closer look, our findings imply that the study on agency is scattered amid the
discipline. To this end, future empirical studies are needed. We call for both empirical
qualitative and quantitative studies to bring more soundness to the increasing research on
agency in the transition literature.

Another limitation concerns the years included to our review. Our literature review
focused on only five years (2014-2018). This choice stemmed from the fact that we sought
to do a review of the literature five years after the review of Fischer and Newig [10], who
reviewed the literature to the year 2014. Our review pointed to the fact that the transition
discipline is rapidly evolving, as is its interest in agency. Hence, a five-year window
enabled the analysis of 77 papers. Going forward, we recommend that scholars conduct
literature reviews on the main thematic areas in the field of transition studies. Reviews
could be implemented on a regular basis as longitudinal studies to follow the growing
interest in the main thematic areas, such as agency, in the research field of sustainability
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transitions. Furthermore, subsequent reviews could incorporate other search engines such
as Google Scholar to bring further diversity into the sample of reviewed papers.

A further limitation of our work relates to the focus of the literature search, as our
search was based on abstracts, keywords and titles. This focus was selected in order to
identify papers that explicitly focused on agency in sustainability transitions. While the
combination of abstracts, keywords and titles yielded papers focusing on the phenomenon
under scrutiny, a more detailed review including entire articles would provide a view of
papers mentioning agency in passing without focusing on this topic.

In addition, our search was targeted at the sociological origins of agency in sustainabil-
ity transitions. Our findings point to the fact that the transition literature yields persistent
calls to include a richer view on agency in transition studies. To this end, reviews as well as
empirical studies from other fields of social sciences, such as behavioral cognitive studies,
cultural studies or psychology, are called for.

In conclusion, we call for stronger appreciation regarding agents actively influencing
their surroundings. Going forward, there is a need for more conceptual clarity and coher-
ence in the literature. As the review is based on the years 2014-2018, ongoing reviews and
empirical studies of the field are needed.
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Appendix A

In Appendix A, all the authors and the publications of the literature review are listed
for the reader.

Table Al. The entire sample.

Year Authors Publication

UK natural gas system integration in the
making, 1960-2010: Complexity, transitional
uncertainties and uncertain transitions

Arapostathis, S., Pearson,

2014 PJ.G., Foxon, T.].

Actor rationales in sustainability
2014 Bakker, S. transitions—Interests and expectations
regarding electric vehicle recharging

The role of partnerships in “realising” urban
sustainability in Rotterdam’s City Ports Area,
the Netherland

Frantzeskaki, N., Wittmayer,

2014 J., Loorbach, D.

Decision, choice, solution: “agentic deadlock”

2014 Hausknost, D. . . o
in environmental politics

An innovation and agency perspective on the
2014 Merrie, A., Olsson, . emergence and spread of Marine
Spatial Planning
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Year Authors Publication
2014 Stirling, A. Transformmg power: Social science and the
politics of energy choices
2014 Wittmayer, J.M., Schipke, N. Action, resear.ch and Partl.c%patlon: F(.)les of
researchers in sustainability transitions
Sum 7
Bergek, A., Hekkert, M., Technological innovation systems in contexts:
2015 Jacobsson, S., Markard, J., Conceptualizing contextual structures and
Sandén, B., Truffer, B. interaction dynamics
2015 Bettini, Y., Brown, R.R., de Understanding institutional capacity for
Haan, FJ., Farrelly, M. urban water transitions
Energy transitions and uncertainty: Creating
2015 Bolton, R., Foxon, T.J., Hall,S.  low carbon investment opportunities in the
UK electricity sector
2015 Ferguson, RS, Lovell, S.T. Grassroots engagement‘vylth transition
to sustainability
Gazheli, A., Antal, M., van The behav1or§l.ba51s of policies fos‘fer{ng
2015 long-run transitions: Stakeholders, limited
den Bergh, J. . . .
rationality and social context
Engaging with the politics, agency and
2015 Kern, F. structures in the technological innovation
systems approach
2015 Mercure, |.F. An age structured d?mographlc theory of
technological change
2015 Pesch, U. Tracing d}scursw.e space: Agen.cy and change
in sustainability transitions
Rauschmayer, F,, Bauler, T., T owe 'rds a thl.d.( under§tar.1d1ng of s
2015 a sustainability transitions—Linking transition
Schdpke, N. s ! .
management, capabilities and social practices
Rogers, B.C., Brown, RR,, De An.aly51s. of‘mstltutl(‘)nal work on innovation
2015 . trajectories in water infrastructure systems of
Haan, EJ., Deletic, A. .
Melbourne, Australia
2015 Sorrell, S. Refiucmg energy demand: A review of
issues, challenges and approaches
Upham, P, Lis, A., Riesch, H., .Address%ng soc1a1' r.eprese.ntatlons in
2015 L socio-technical transitions with the case of
Stankiewicz, P.
shale gas
Sum 12
2016 Avelino, F, Wittmayer, .M. Shlftmg power relatlpns in sustama‘t?lhty
transitions: A multi-actor perspective
Chelleri, L., Kua, HW., . .
: Are people responsive to a more sustainable,
Sanchez, J.PR., Md . .
2016 ] decentralized, and user-driven management
Nahiduzzaman, K., £ urban metabolism?
Thondhlana, G. 0 ctabolism:
2016 Condorelli, R. Compl?x Sys'tems Theory: Some
Considerations for Sociology.
Davidson, D.J., Jones, K.E., Food s.afety risks, dlsrgptlve events and
2016 . alternative beef production: a case study of
Parkins, J.R. . .
agricultural transition in Alberta
de Gooyert, V., Rouwette, E., g " .
2016 van Kranenburg, H., Freeman, Sustainability transition dynamics: Towards

E., van Breen, H.

overcoming policy resistance
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Many roads to Rome: The emergence of
de Haan, FJ., Rogers, B.C., pathways from patterns of change through
2016 . .
Brown, R.R., Deletic, A. exploratory modelling of
sustainability transitions
Importance of actors and agency in
2016 Fischer, L-B., Newig, J. sustainability transitions: A systematic
exploration of the literature
The interplay of institutions, actors and
2016 Fuenfschilling, L., Truffer, B. technqlogles n soc1o—te.chn1.ca1 systems—.An
analysis of transformations in the Australian
urban water sector
A question of authenticity: Status quo bias
2016 Gaede, J., Meadowcroft, J. and the international energy agency’s world
energy outlook
Transition thinking and business model
2016 Gorissen, L., Vrancken, K., innovation-towards a transformative
Manshoven, S. business model and new role for the reuse
centers of Limburg, Belgium
Hermans, E, Roep, D., Klerkx, Scale dynamics of grassroots innovations
2016 L through parallel pathways of
’ transformative change
Mercure, J.E, Pollitt, H., Bassi, Modelling complex systems of
2016 A.M., Vinuales, J.E., Edwards, heterogeneous agents to better design
N.R. sustainability transitions policy
2016 Pitt, HL., Jones, M. Scaling up and out as a Pz?thway for food
system transitions
e S bmas, O o hunired bowand ey
Cottone, P., Mazzara, B.M. pe: q
cultural approach
The Food For Life Catering Mark:
2016 Stahlbrand, L. Implementing the Sustainability Transition in
University Food Procurement
Werbeloff, L., Brown, R.R., Pathways of system transformation: Strategic
2016 .
Loorbach, D. agency to support regime change
Cities and systemic change for sustainability:
2016 Wolfram, M., Frantzeskaki, N.  Prevailing epistemologies and an emerging
research agenda
Sum 17
2017 Affolderbach, J., Rob Krueger, ‘“Just” ecopreneurs: reconceptualising green
R. transitions and entrepreneurship’
Moral entrepreneurship: Thinking and
2017 Antadze, N., McGowan, K.A. acting at the landscape level to foster
sustainability transitions
Power in Sustainability Transitions:
2017 Avelino, F. Analysing power and (dis)empowerment in
transformative change towards sustainabilit
Designing the public sector to promote
2017 Haley, B. sustainability transitions: Institutional

principles and a case study of ARPA-E
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Special issue on experimentation for climate
Hildén, M., Jordan, A., change solutions editorial: The se'a%"ch for
2017 . climate change and sustainability
Huitema, D. . . .
solutions—The promise and the pitfalls
of experimentation
2017 Johannessen, A., Wamsler, C. What does resilience mea;l for urban water
services?
Dynamic multilevel governance for
2017 Klinke, A. sustainable transformation as
postnational configuration
Exposing the attractors of evolving complex
2017 Kuhmonen, T. adaptive systems by utilising futures images:
Milestones of the food sustainability journey
o ockod M. Kk C, 1Sl nstiondio and e plics o
Mitchell, C., Hoggett, R. 8y ’
research agenda.
Loorbach, D., Frantzeskaki, Sustalnal?lllty Transﬁlons Rese.arch:
2017 . Transforming Science and Practice for
N., Avelino, F. .
Societal Change
“Power with” and “power to” in
2017 Partzsch, L. environmental politics and the transition to
sustainability
Pesch, U., Vernay, A.L., van . Niche ?ntrepreneurs mn ur'bar.l s.ystems.
2017 . integration: On the role of individuals in
Bueren, E., Pandis Iverot, S. . .
niche formation
Analysing the role of consumers within
2017 Randelli, F., Rocchi, B. technological innovation systems: The case
of alternative food networks
“I cannot be passive as [ was before”:
2017 Udovyk, O. learning from grassroots innovations
in Ukraine
An exploration of sustainability change
van Poeck, K., Laessge, J., agents as facilitators of nonformal learning:
2017 . .
Block, T. Mapping a moving and
intertwined landscape
Sum 15
The institutionalisation of sustainable
Barnes, J., Durrant, R., Kern, . e e
2018 practices in cities: how initiatives shape local
E., MacKerron, G. . .
selection environments
Boodoo, Z., Mersmann, E, The 1mp11'cat10ns of how .chmate funds'
2018 conceptualize transformational change in
Olsen, K.H. . .
developing countries
Leveraging post-disasterwindows of
2018 Brundiers, K., Eakin, H.C. opportunities for change towards
sustainability: A framework
BO%‘;I;EE’ I\O/Il trg, (}:{éialg R, The role of attitudes in technology
2018 Ve =P Y acceptance management: Reflections on the

Diitschke, E., Schneider, U.,
Wiemann, P.

case of hydrogen fuel cells in Europe
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The role of psychology in sociotechnical
2018 Bogel, PM., Upham, P., 2018 ‘ tran§1t19ns hteljature: A review 'and
discussion in relation to consumption and
technology acceptance
2018 de Haan, EJ., Rotmans, J. A propose:'d theoretical f‘ramework for actors
in transformative change
Durrant, R., Barnes, J., Kern, The a'ccele.r.atlon of transitions to.urban
2018 sustainability: a case study of Brighton
F.,, Mackerron, G.
and Hove
Technology and instrument constituencies as
2018 Goyal, N., Howlett, M. agentg (?f innovation: Sustainability
transitions and the governance of
urban transport
Green niche actors navigating an opaque
2018 Jarnberg, L., Enfors Kautsky, opportunity context: Prospects for a
E., Dagerskog, L., Olsson, P. sustainable transformation of
Ethiopian agriculture
Dynamics of policy change and
2018 Kivimaa, P, Martiskainen, M. intermediation: The arduous tr.ansmon
towards low-energy homes in the
United Kingdom
Kivimaa, P, Boon, W., Towar.ds a t'ypology. qf intermediaries in
2018 sustainability transitions: A systematic
Hyysalo, S., Klerkx, L. .
review and a research agenda
Religious agency in sustainability transitions:
2018 Koehrsen, J. Between experimentation, upscaling, and
regime support
Kuokkanen, A., Nurmi, A., Agency in regime destabilization through the
2018 Mikkild, M., Kuisma, M., selection environment: The Finnish food
Kahiluoto, H., Linnanen, L. system’s sustainability transition
Innovation intermediary challenging the
2018 Matschoss, K., Heiskanen, E. energy incumbent: enactment of local
socio-technical transition pathways by
destabilisation of regime rules
; . . 5
Mossberg, J., Soderholm, P, Crossing the biorefinery Vf';llley of dea‘th.
2018 . Actor roles and networks in overcoming
Hellsmark, H., Nordqvist, S. . . - .
barriers to a sustainability transition
A diagnostic framework of strategic agency:
2018 Novalia, W., Brown, R.R., Operationalising complex interrelationships
Rogers, B.C., Bos, J.J. of agency and institutions in the urban
infrastructure sector
Ollivier, G., Magda, D., Mazé, Ag.roec.o.logmal transitions: What can
2018 . sustainability transition frameworks teach
A., Plumecocq, G., Lamine, C. . . .
us? An ontological and empirical analysis
Developing boundary-spanning capacity for
2018 Pflitsch, G., Radinger-Peer, V. reglopal sustainability tran51t.10nstA.
comparative case study of the universities of
Augsburg (Germany) and Linz (Austria)
Beyond agricultural innovation systems?
2018 Pigford, A.A.E., Hickey, G.M., Exploring an agricultural innovation

Klerkx, L.

ecosystems approach for niche design and
development in sustainability transitions
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What it takes to lead sustainability
2018 Ramos-Mejia, M., Balanzo, A. transitions from the bottom-up: Strategic
interactions of grassroots ecopreneurs
Sustainability cultures and energy research:
2018 Stephenson, J. An actor-centred interpretation of
cultural theory
Serensen, K.H., Lagesen, V.A., Articulations of sustalr}a.blhty transition
2018 . agency. Mundane transition work among
Hojem, T.S.M. . .
consulting engineers
Temper, L., Walter, M., A perspective on radical transformations to
2018 Rodriguez, I., Kothari, A., sustainability: resistances, movements
Turhan, E. and alternatives
Upham, P, Diitschke, E., Agency and structure in a sociotechnical
Schneider, U., Oltra, C., Sala, .. .
2018 transition: Hydrogen fuel cells, conjunctural
R., Lores, M., Klapper, R., L
. knowledge and structuration in Europe
Bogel, P.
Radical change and deep transitions: Lessons
2018 van der Vleuten, E. from Europe’s infrastructure transition
1815-2015
Wanner, M., Hilger, A., Towards a Cyclical Concept of Real-World
2018 Westerkowski, J., Rose, M., Laboratories: A Transdisciplinary Research
Stelzer, F., Schiapke, N. Practice for Sustainability Transitions
Sum 26
Total 77
Appendix B

Appendix B depicts the authors of the sample addressing sociological origins and
their use of theories.
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Theory of power

Structuration theory

Multi-level power framework

Sociology of expectations

Theories

Institutional theory
Institutional work

Social psychology
Cognitive dissonance theory
Intentional stance

System dynamics
Behavioural theories
Behavioural economics
Behavioural policy

Social logics
Experimentation

Situated agency

Religion and ecology debate
Environmental psychology
Sociology

(Complex adaptive systems
Innovation theory
Agroecology

Institutional economics

Evolutionary economics

Power in environmental politics

Field and habitus

Capability approach

Practice theory

Actor-Network theory

Cultural psycholohy

Social presentation theory

Strong structuration

Deep transitions

Social history

System builders

Antadze and M cGowan, 2017

» |Social cognitive identity theory
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Avelino, 2017
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Avelino and Wittmayer, 2016
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Bakker, 2014

Bettini et al., 2015
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Bogel et al., 2018

de Gooyert et al., 2016

de Haan and Rotmans, 2018

Fischer and Newig, 2016

Fuenfschilling and Truffer, 2016
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Figure A1. Use of theories by authors.

Theoretical underpinnings

Figure A2. Theoretical underpinnings illustrated.
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