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A B S T R A C T   

Despite recent calls for more critical views of capitalism in sustainability transitions research, a starting point for 
transitions researchers is lacking. Recognizing the potential of the varieties of capitalism (VoC) approach to bring 
capitalism deeper into transitions research, this paper constitutes a review of VoC in the sustainability transitions 
literature, returning to its theoretical foundations in coordination and strategic interactions and their relations to 
innovation and socio-technical system transformation. The review finds the most common application of VoC to 
be in the energy dimension of transition, nevertheless revealing a shallow engagement with the approach that 
reinforces the need for conceptual development for sustainability transitions purposes. Potential areas for 
development relate to the enrichment of core VoC concepts – coordination, strategic interaction and comparative 
institutional advantage – and to competing growth and sustainability objectives of existing (and beyond) capi-
talist systems. There is a further need to expand the scope of VoC application beyond ideal-form national ar-
chetypes to infiltrate across scales and levels, as well as to go beyond the traditional range of sectors to shed light 
on understudied actors, roles and power relations for transitions. Despite typical delegation to political economy, 
VoC is highly interdisciplinary, applicable to common frameworks used in transition studies and amenable to 
social scientists interested in power and agency in transitions. As a strategy for moving VoC forward in transi-
tions research, it is recommended to place it at the core of studies taking institutions, stakeholder interactions 
and sector coordination in their contextual situations seriously.   

1. Introduction 

For more than 30 years since the opening of major socialist regimes 
to global markets, the world’s economies have converged towards 
capitalism as the one dominant economic system, with few national 
exceptions [1]. At the same time, the enduring and unsustainable link 
between resource consumption and economic growth, in itself a long-
standing hallmark of capitalism, has raised the urgency for system-wide 
transformations to avert catastrophic global environmental crisis [2]. 
International initiatives to address sustainability challenges, such as the 
United Nations Sustainable Development Goals [3] and Paris Agreement 
[4], have recently been transposed into multiple policy fields, forming 
the basis for high-level strategies to transform socio-technical systems 
through the so-called ‘decarbonization’ of society [5,6]. Nevertheless, 
increasing attention to sustainability transitions from multiple 

disciplinary perspectives has belied a ‘blindness to capitalism’, leading 
to calls for a more critical turn in transitions research [7] and raising 
alternative economic paradigms for discussion [8–10]. A starting point 
for incorporating capitalism into sustainability transitions research is, 
however, lacking. To address this gap, this paper constitutes a review of 
the sustainability transitions literature using one of the most dominant 
comparative political economy approaches suited to that task, varieties 
of capitalism (VoC) [11], asking: How and to what ends is VoC used in 
sustainability transitions research? 

VoC provides an established approach for analysing political and 
economic aspects of socio-technical systems which are often at the heart 
of transitions research. As argued in the approach [11], 
political-institutional differences between countries create variation 
under the umbrella of capitalism. The differences distinguishing one 
form of capitalism from another can be traced in a multiplicity of ways, 
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but the traditional view of political economy has focused on a state, firm 
and labour sectoral division [11] which nevertheless lacks relevance for 
interdisciplinary transitions research, broadly. 

An alternative view more conducive to transitions frameworks may, 
however, have a wider scope than the traditional state, firm and labour 
division, which focuses on discrete bargaining groups, to instead look at 
state, market and social dimensions of transition. This aligns with the 
sectoral approach used for transitions that calls up wider sets of actors, 
vested interests and power in transitions (for example, see Refs. 
[12–15]), transcending a simple view of actors (who is on what side) and 
scaling towards spheres of influence and interaction (how the power is 
balanced and the direction of development can be shifted). While there 
is no clear-cut approach to state, market and social distinctions, each 
tends to carry its own associations. On the system level, the state may 
denote, for example, legal frameworks and institutionalized structures 
setting the ‘rules’ of the economy, from local requirements to interna-
tional trade agreements (political approach). The market can denote 
firm and industry path dependencies, such as positions in global value 
chains and orientations towards particular modes of state support 
(economic approach). The social can relate to cultural norms and 
practices in capitalist economies, from laissez-faire individualism to 
intersectoral consensus and collaboration affecting the organizational 
and individual levels alike (i.e., adherence to vertical and horizontal 
hierarchies, qualities of entrepreneurialism, etc.) (sociological 
approach). Emphasizing difference, but also opportunities within 
particular political-institutional contexts, the recognition of VoCs based 
on a more holistic understanding across sectors stands to become central 
to the development of potential pathways and logics of system trans-
formation, or ‘deep transition’ [16], positioning the transformation of 
capitalism as a crucial focus of transitions research. In light of that, 
transitions scholars have acknowledged the potential of VoC to 
contribute to sustainability transitions research broadly [17], but it has 
yet to be fully exploited in its traditional use, and there is a strong need 
for further conceptual and empirical development within the field. 

To orient VoC towards sustainability, some challenges must also be 
addressed. VoC has been conceptually limited by the inherent capital-
istic logic of economic growth as the prime objective for national well-
being (cf [18]), similar to the field of political economy on the whole 
[19]. It is also limited by its focus on actors within the traditional 
state-firm-labour division and their interactions. Additionally, despite 
growing attention to social science contributions in transitions research, 
there has been a traditional focus on technological disciplines and as-
pects in the subfields of transitions research. To address these, 
Buch-Hansen [19] proposed that sustainability could replace growth as 
a key parameter of success in a reorientation of comparative political 
economy for sustainability transitions. Given the absence of new de-
velopments in this direction and the rapid growth of sustainability 
transitions research as an interdisciplinary field, transitions scholars are 
well positioned to pursue such a reorientation. 

To address the disciplinary challenge, there is a particular space of 
opportunity, considering the rising role of the social sciences in one of 
the most popular but technical fields of transition, renewable energy 
[20–22]. Energy is a basic condition for economic development across 
VoCs; yet, energy production, and therefore development, have been 
historically linked with carbon emissions, making it a key sector for 
sustainability transitions. This has recently been met by strategies for 
decarbonizing the energy sector, for example, in the European Green 
Deal which aims to address all sectors of society [5]. Energy research 
from the natural sciences has traditionally neglected to incorporate 
contextualized political and social aspects affecting the implementation 
and uptake of energy technologies [23]. Referring to the state, market 
and social factors distinguishing VoCs, the expanding energy research 
agendas could provide an entryway into understanding the same 
neglected political and social dimensions of VoCs, which challenge the 
traditionally growth oriented, rationalist view of conventional actors. 
Indeed, renewable energy scholars are already spearheading topics that 

would inform VoCs from state, market and social perspectives, for 
example, strategies to disrupt fossil regimes [24], experimentation with 
novel business models [25] and widening stakeholder participation and 
social innovations [26] and social acceptance of renewable energy [27, 
28]. A key challenge across these regards the (re-)configuration of 
innovative technological advancements [29] with diverse political and 
legal frameworks, as well as social models of actors operating in and 
mutually constructing markets. However, despite cross-fertilization be-
tween international (comparative) political economy and sustainability 
transition studies of energy – highlighting, for example, technology, 
complexity, public policies, vested interests and conflicts – applications 
of the political economy perspective (e.g. VoC) to system transformation 
have been lacking [30]. Thus, researchers are called to delve deeper into 
political and social aspects to investigate power relations and uncover 
new patterns of interaction, which tangible sustainable and renewable 
energy projects involving specific, highly motivated actors in rapidly 
shifting technological landscapes are poised to inform. 

Given the state of research in energy and innovation, amongst sus-
tainability transitions more generally, the limitations of current per-
spectives towards capitalism in transitions research point to a need to 
better understand current uses of VoC in order to suggest directions for 
its future development. In pursuit of this, the paper continues with a 
deeper background of the VoC approach, focusing on core elements 
which can be made more relevant to sustainability transitions research. 
It then presents the methods and results of a systematic literature re-
view, followed by a critical discussion and conclusions. 

2. Foundations of varieties of capitalism and sustainability 
transitions 

2.1. Origins and limitations to transitions research 

To better understand potentials of VoC for transitions research, it is 
necessary to briefly delve deeper into its origins, associations with 
relevant concepts to transitions research as well as the limitations 
brought by its most common usage. First, VoC is a relatively young 
approach coined in 2001 [11], with a basis in the flourishing 
neo-institutional and organizational studies of the post-socialist glob-
alizing period of the 1990s (see Refs. [31–33]). It is worth noting that 
the neo-institutionalist approaches underpinning VoC transcend in-
stitutions to include actors and relations that shape and are shaped by 
institutions, policies, norms, etc. [31]. Hall and Soskice introduced VoC 
for several purposes: to explain the effects of mainly national institu-
tional differences on economic performance, termed ‘comparative 
institutional advantage’; to develop an analytical framework; and to 
open new perspectives for economic and social policymaking [11]. 
While the authors intended for the approach to evolve, its interpretation 
remained largely fixated on the initial state, firm and labour division and 
the institutional variations that resulted from differences in the balance 
of power amongst these groups in the early sets of published cases (as 
shown, for example, by the role of state intervention and relations be-
tween bargaining groups). Continuing along this line has enriched the 
approach for political economists often focused on specific sectors 
within national systems, but it has also become a liability for its further 
development. Its main critiques focused on the limited extent of variety 
represented by the approach, based on the core archetypes of ‘liberal’ 
and ‘coordinated’ market economies (LME and CME, respectively) [34], 
while disparaging attempts to create additional archetypes with limited 
explanatory value [35]. 

Despite its quest to open new perspectives, environmental policy-
making and economic- and socio-ecological interactions were not fore-
seen in the development of VoC. Still, VoC is recognized in transitions 
research, even if not widely used. In defining a comprehensive agenda, 
the Sustainability Transitions Research Network places VoC under the 
theme of ‘politics and power in transitions’ [17]. When understanding 
the approach’s foundations in interactions between firms and other 
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stakeholders as well as neo-institutional applications [31], VoC could 
however become an integrative approach for transitions across wider 
political, economic and social dimensions. Other relevant streams on the 
agenda therefore include but should not be limited to ‘governing tran-
sitions,’ ‘businesses and industries in sustainability transitions,’ ‘move-
ments, culture and civil society in transitions’ and the ‘geography of 
transitions’ [17]. Given the potential for its expansion, it is worthwhile 
for users of common transitions frameworks (including the multi-level 
perspective (MLP), technological innovation system (TIS), strategic 
niche management (SNM) and transition management (TM) approaches 
amongst the most influential [36]) to consider their compatibility with 
VoC more deeply. In the following, foundations of VoC including coor-
dination, strategic interaction and innovation are updated for sustain-
ability transitions. 

2.2. The role of coordination 

Core to VoC since its early conceptualization has been its focus on the 
role of stakeholder coordination in producing comparative advantages. 
Often the nuances of coordination go unexplained, and whether 
research is focused on between- or within sector analysis, coordination 
can relate to vertical and horizontal interactions – vertically, as top- 
down or bottom-up direction-setting (e.g., state-industry/firm), and 
horizontally, as competitive or collaborative interactions (e.g., firm- 
firm, firm-labour). For practical purposes, it is thus possible to speak 
of both coordination of stakeholders and coordination between stake-
holders, most often under institutional arrangements that tend to be set 
at the national level. As such, coordination often translates to the role of 
the state as a main factor of analysis. 

Attention to the role of the state, in turn, likens coordination to state 
intervention, which is a main differentiating characteristic of the two 
main VoC typologies, LME and CME. Being based primarily on Western 
and Northern European economies, CMEs are characterized by higher 
and more transparent state intervention than their LME counterparts (e. 
g., United Kingdom, United States) but also have strong traditions of 
intersectoral and inter-firm collaboration supporting more socially 
equitable outcomes. While the degree of state intervention tends to 
spark debate along ideological grounds (cf. Mazzucato [37] and Brown 
[38] on mission-oriented innovation policy; Schot and Steinmueller [39] 
and Fagerberg [40] on transformative innovation policy), conventional 
wisdom acknowledges a role of the state in shaping the external factors 
of the business environment in which firms (ergo, industries and sectors) 
operate. The role of the state in the VoC literature has hitherto been 
analysed for its effect on creating comparative institutional advantages 
supporting economic growth (i.e., the developmental state). A sustain-
ability oriented approach could rather see the role of the state in the 
context of the environmental state [41], for example, wherein the main 
concern is the health and welfare of citizens founded on ecological 
sustainability. Expanding VoC to sustainability transitions requires 
wider consideration of the role of the state in structuring not only 
markets but also the political and social interactions that are of concern 
for transitions. Moreover, as transition scholars have recognized, it is 
crucial to not conflate the power of coordination with the power of the 
state as the only powerful actor. Therefore, a renewed approach should 
consider power at all levels. The commonly used transition framework, 
multi-level perspective (MLP), most directly deals with vertical coordi-
nation situated within the state system, but could open analyses of co-
ordination and power to other levels. 

On the sub-national level and moving towards horizontal coordina-
tion, VoC has also been related to systems and sub-systems of coordi-
nation that mutually reinforce each other, revealing “key VoC notions of 
functional coherence, coordination, and complementarity” (p. 4) [35]. 
Here we find more focus on sectoral, industry and regionally bounded 
research subjects. Transition frameworks such as technological inno-
vation system (TIS), strategic niche management (SNM) and transition 
management (TM) start to unravel different types of horizontal (while 

not excluding vertical) coordination [42,43], and energy transition 
notably comes out as a field of active research [22,44]. 

2.3. Strategic interactions 

While coordination potentially deals with the full scope of stake-
holder interactions, the concept of ‘strategic interactions’ lends a focus 
to coordination that, under capitalism, produces and reinforces 
comparative institutional advantages. The VoC literature tends to 
examine strategic interactions on a more micro level, such as within 
sectors, industries and even firms, and different forms of coordination 
emerge. For example, Höpner [45] distinguishes between functions of 
coordination and organization, whereby coordination refers to the 
voluntary action between firms to maximize their interests and organi-
zation refers to the next step of institutionalizing such coordination (e.g., 
through policies, standards, norms) to serve greater collective interests. 
This frames coordination as strategic interactions in the language of 
VoC, the institutionalization of which leads to comparative institutional 
advantage involving degrees of state intervention to serve collective 
interests. An example is the scope of coordination as revealed in domi-
nant modes of corporate governance, shareholder and stakeholder 
models in Switzerland and Germany, respectively [46], which suggest 
differences in seemingly similar VoCs (both termed CMEs) with impli-
cations for participants’ strategic interactions and objectives. 

To relate strategic interactions to transitions research, there is a clear 
link between the VoC literature and transitions frameworks focused on 
the sector, industry and firm levels. SNM, for example, specifically links 
niches to external processes affecting their development [43,47], 
thereby requiring strategies for firm and industry survival and growth. 
In another vein, TM brings the strategic act of visioning [48] to the more 
macro task of governing transitions across multiple interrelated systems 
[49]. For transitions research, the consideration of ‘strategy’ may lead 
researchers to study more coordinated economies for examples, due to 
the relatively active creation of institutional advantages supporting the 
coordinated disruption of existing systems. This introduces a potentially 
political aspect of coordination, alluding to what Mazzucato [37] de-
scribes as setting the direction of markets. Furthermore, as it becomes 
more apparent that a certain degree of coordination and state inter-
vention is required for sustainability transitions, it is more useful to 
consider economies on a continuum of coordination (i.e., less to more 
coordinated) rather than imagine purely liberal or coordinated markets 
(i.e., LME and CME archetypes). As coordination and strategy are shown 
to be highly relevant for sustainability transitions, VoC presents a con-
ceptual background that can be used to bring capitalism into transitions 
research while continuing to work with established transition frame-
works. Moreover, by adapting VoC to break free of its limiting aspects, 
like the LME and CME archetypes, researchers will be able to work 
flexibly with comparative methods, engage deeply with cases and feed 
back novel contributions to VoC theory. 

2.4. Innovation and socio-technical regimes 

Finally, VoC and sustainability transitions have a common interest in 
innovation and complex systems, seen in terms of economic develop-
ment and institutions, from the comparative political economy side, and 
socio-technical regimes, from the transitions side. The VoC literature has 
drawn associations between coordination (or lack thereof) and innova-
tion, supposing that liberal economies are more risk-taking when it 
comes to investments in research and development and are faster to 
disrupt systems due to lower institutional barriers to change. However, 
recent literature on public innovation does away with the notion that 
more liberal economies are devoid of state intervention [37], and the 
traditional view can therefore be challenged given the highly political 
nature of sustainability transitions. 

Research on state capacities for radical and incremental innovation 
to address climate change has found that relatively liberal economies 
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typically associated with radical innovation could fail to implement 
systemic transformations due to political factors [50]. On the other 
hand, state intervention in relatively coordinated economies relates to 
developed governance capacities to deal with tensions between accel-
erated and just transitions [51]. Drawing from Mazzucato [37], more 
coordinated economies conventionally associated with incremental 
innovation and a slow pace of change may excel in making public in-
vestments in technology and infrastructure and in fostering the system 
coherence needed for successful transitions. As an example, the coor-
dinated economies in the European Union generate system coherence 
through supra-national policy and market-shaping activities associated 
with the European Green Deal, reinforcing the speed and durability of 
transition [5]. Decarbonizing the European energy system is but one 
type of transition being pursued in this way. The potential advantage of 
more coordinated economies in the area of sustainability transitions 
thus runs counter to typical associations of more liberal market econo-
mies with radical innovation and rapid change, pointing to a paradox of 
coordination and innovation. 

Research connecting innovation and transitions can help to reframe 
technological challenges in terms of structure-agency problems in socio- 
technical system transformation. Stakeholder coordination dynamics 
are a key area of interest in innovation systems research, such as 
amongst actors in TIS, but much work needs to be done to understand 
dynamics in environmentally focused innovation studies and socio- 
technical system transformation. Amidst criticism of being too inward 
focused [52,53], the TIS perspective has been expanded to incorporate 
situational context, e.g., actors, networks and systems [54], but where 
the object of study is still the technology rather than context. To enable a 
shift in attention to the context of socio-technical systems ‘permeated by 
capitalism’ [7], the critical perspective of VoC can bring aforementioned 
neo-institutionalist approaches informing context (i.e., structure) deeper 
into transitions research, especially considering that contextual ‘as-
semblages’ of institutions are an important yet less studied aspect of 
technological innovation (see Ref. [55]). From the social aspect, insti-
tutional stability and change across capitalist contexts is also associated 
with patterns of behaviour, thereby interpreting the core VoC concept of 
coordination as ‘behaviour’ in the presence (or absence) of supportive 
institutions [56]. 

Finally, it is necessary to acknowledge the interplay of innovation, 
neo-institutionalist approaches and sustainability transitions in regional 
studies. Research on regional innovation systems increasingly highlights 
the political-institutional dimension shaping regional development 
paths, not only in terms of institutional structures but also agents 
operating within them [57]. Recent research has focused on bridging 
individual actor agency and the social structure of innovation [58,59] to 
address network structure and knowledge flows in innovation networks. 

The concept of relatedness has also been developed to describe such 
networks of interaction [60]. It is possible then to distinguish internal 
from external relations and to locate them on different spatial levels. The 
homogeneity of VoCs can be challenged as different patterns of inter-
action are found within a singular state system, such as in the case of two 
Germanys [61], suggesting regional variation and a need to investigate 
alternate scales and levels (recall the MLP). Studies bridging evolu-
tionary economic geography and socio-technical transition in the 
context of regional development also highlight the importance of agency 
in policy experimentation, market nurturing, resource configuration and 
policy mix coordination [62]. Attention then returns to VoC’s critical 
lens on interactions, moreover for sustainability transitions, in the 
pursuit of new ‘green’ path developments serving societal goals [63]. 

With the above advancements within transitions fields and their 
related frameworks in mind, what is needed to bring capitalism deeper 
into sustainability transitions research is not a new framework but 
rather a perspective that enables capitalist critique in existing frame-
works. For that, a revitalized VoC lens can enrich the analysis of sus-
tainability transitions by opening up fundamental questions about 
political, economic and social systems and relations within existing 
capitalisms, the understanding of which is needed to pursue trans-
formative change in socio-technical systems. 

3. Methods and analysis 

The following analysis presents a literature review assessing VoC 
usage in the sustainability transitions literature to date, thereby 
enabling a discussion of potentially underdeveloped areas of application 
and future directions for VoC in transitions. The methodological 
approach employed is befitting to interdisciplinary social science per-
spectives on transition, drawing inspiration from Xiao and Watson [64] 
on literature reviews for planning studies as well as literature-extending 
and thematic style reviews focused on concepts [65]. The method is 
consistent with Petticrew and Roberts’ [66] systematic reviews for the 
social sciences, which have amongst their purposes to paint an overall 
picture of past research to inform future directions. The approach to the 
review thereby differs from systematic reviews for the natural sciences 
which also focus on empirical results (e.g., meta-analyses). It is sys-
tematic in that it critically appraises and summarizes the literature 
across a vast and interdisciplinary field that is otherwise difficult to 
grasp [66]. It is critical in that it questions the actual applications of the 
VoC approach against its theoretical potentials and flags possible biases 
in its application for discussion. 

In practice, the review combines quantitative and qualitative 
analytical methods, from bibliographic analysis for characterizing the 
scope and reach of the literature, to thematic content analysis for 

Table 1 
Search criteria and keywords.   

Inclusion Exclusion 

Search terms and 
keywords 

Round 1: “varieties of capitalism AND “sustainability transitions”   

• Within results: “capital*,” producing combinations: “neoliberal 
capitalism,” “comparative capitalism,” “modes of capitalism”  

• Within results: “sustainability transitions,” flagging “green” and “shift” 
and producing combinations: “green capitalism,” “green transition,” 
“green shift,” “greening”  

• For sorting, terms denoting fields of management and business 
administration, e.g., “corporate governance,” “corporate social 
responsibility,” “sustainability accounting,” “SDG reporting” 

Round 2: (“varieties of capitalism” OR “comparative capitalism”) AND 
(“sustain*” OR “green*”) 

Round 3: (“varieties of capitalism” OR “comparative capitalism”) AND 
(“sustain*” OR “green*”) AND (“transitions OR shift”) 

Types of 
publications  

• Peer-reviewed journal articles  
• Edited volumes  
• Chapters in edited volumes  

• Registered working papers  
• Grey literature  
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investigating the use of the VoC approach. Recent reviews covering 
similarly emerging, broad and interdisciplinary topics in energy, inno-
vation and sustainability transitions also balance bibliographic and 
thematic elements, thereby indicating soundness of the approach. 
Included amongst these, for example, are reviews on the emerging field 
and prospects for sustainability transitions [17,36], on renewable en-
ergy and national development [67], on experiments in sustainability 
transitions [68], and on integrating science and technology studies with 
energy social science [23]. Nonetheless, reviews devoted exclusively to 
the conceptual aspect can also be found, for example, on political power 
and renewable energy [69] and on understandings of social innovation 
in energy systems [70]. 

The literature amassed for review includes published peer-reviewed 
academic articles, books and book chapters but excludes registered 
working papers and grey literature. Table 1 summarizes the inclusion 
and exclusion criteria including search terms and keyword combinations 
flagged in three rounds of searches described in further detail below. 

The review began with three rounds of keyword searches within 
Google Scholar, Web of Science and EBSCOhost, conducted in January 
2021, the results from which were compared and compiled in one 
dataset comprising the literature corpus. Only papers from peer- 
reviewed sources available in full-text were selected. Several peer- 
reviewed pre-prints were included in the initial rounds, but registered 
working papers were excluded. While assessing the topicality of initial 
results, the field of management and business administration was 
excluded, specifically, papers focused on corporate governance, corpo-
rate social responsibility, sustainability accounting and SDG reporting. 
The search results were reduced as articles were read for relevance, 
sorted and coded through the summer of 2021. 

Round 1. An exploratory search of “varieties of capitalism” and 
“sustainability transitions” returned 289 results in Google Scholar which 
were checked for relevance based on titles and highlighted keywords. 
This search was used to scope the literature and flag alternative keyword 
combinations and synonyms to include in the advanced searches. Titles 
appearing to be relevant were searched for “capitalism” and its de-
rivatives (i.e., “capital*”), flagging keyword combinations such as 
neoliberal capitalism, comparative capitalism, modes of capitalism, etc. 
Regarding sustainability transitions, the interchangeable use of “green” 
and “sustainable” as well as “transition” and “shift” was shown in 
keyword combinations such as “green capitalism,” “sustainability tran-
sition,” “green transition,” “green shift” and “greening” of the economy 
or specific industries. This round resulted in 59 papers deemed relevant. 

In addition, the reference lists of these papers were checked to identify 
32 potentially relevant papers, which were kept in a separate list. These 
were kept separate to eventually ensure that they did not together flag 
any important keywords that should otherwise be included. 

Round 2. An advanced literature search was conducted in Web of 
Science using the keyword combination: (varieties of capitalism OR 
comparative capitalism) AND (green* OR sustain*). The Web of Science 
search returned 62 results, of which seven included the keyword 
“transition”. The full list was retained and compared to the 59 results 
from Google Scholar and 32 in the reserve list. 

Round 3. An advanced search of EBSCOhost Academic Search 
Complete (search terms: (varieties of capitalism OR comparative capi-
talism) AND (sustainab* OR green*) AND (transition OR shift)) finally 
identified eight additional papers. 

The results from the three rounds were combined and duplicates 
removed, resulting in a total of 133 papers for reading and sorting. 
Through this process, 64 papers were retained and analysed according to 
the categories outlined in Table 2. These categories gather both quan-
titative and qualitative information, focusing on the latter for critical 
assessment of the literature in connection with major themes of transi-
tions research conveyed in section 2. Several of the categories can be 
overtly determined (e.g., bibliographic information, type of article, 
transitions framework applied, related terms), while others require 
interpretation due to grey areas of interdisciplinarity (e.g., dimension(s) 
of transition, scientific discipline). The latter were coded thematically 
based on keywords in the title and abstract, first, and then through 
reading of the full text. When not indicated explicitly in the text, sci-
entific discipline was determined with the help of the journal title, 
methodology and, lastly, by referring to the affiliation of the lead author. 
The categories requiring the most extensive qualitative analysis were 
‘Application of VoC’ and ‘Centrality of VoC,’ which required full reading 
of the text and content analysis of key passages relating to VoC. These 
ranged in length from one or two sentences to full sections and could 
thus be judged to be central or peripheral to the paper’s main topic. The 
analytical categories are further described along with the results below. 
In accordance with the aim and approach, the analysis does not attempt 
to assess ‘correct’ usage of VoC but rather ‘actual’ usage in order to 
inform and critically reflect on potential future directions. Due to the 
relatively young age of the literature, impact or citation analysis of the 
articles to identify emerging branches was not conducted. 

Table 2 
Analytical categories of literature corpus.  

Analytical Category Description 

Bibliographic summary Publication data – name, year, etc. 
Type of article Classification as conceptual papers (models, frameworks, agendas), empirical papers (case studies) or miscellaneous (reviews, editorials) 
Dimension of transition The topical focus or aspect of transition addressed in the article; e.g., global economy, energy, energy democracy, energy efficiency behaviours, energy 

justice, energy transition, energy transition policy, climate change, climate targets, electric vehicles, renewable electricity, solar power, wind power, 
waste-to-energy, bioenergy, natural resource management, sustainable development, innovation, socio-technical transformation, just energy finance, low 
carbon energy investment, green transition, ‘greening’ work, green business strategy, politics of ST, IPE of energy 

Scientific discipline Most prominent disciplinary perspective taken by the authors; e.g., political science, political economy, comparative political economy, critical political 
economy, environmental political economy, geographical political economy, international political economy, sociology, economic sociology, economic 
geography, evolutionary economic geography, urban economic geography, institutional economics, science and technology studies, industrial ecology, 
industrial relations, organizational studies, innovation studies, business and finance 

Theoretical framework Use of framework or model from sustainability transitions research [36] 
Application of VoC Context of the appearance of VoC in the text, revealing dominant themes through content analysis 
Centrality of VoC 

concept 
Context of VoC in the text as a central organizing concept (implicit or explicit, central or peripheral), revealing level of engagement with the literature 

Related terms Emergent related terms, VoC synonyms and surrogates, informing the literature search and revealing authors’ understandings of the VoC literature 
landscape; e.g., comparative political economy, critical political economy, comparative capitalism, (varieties of) green capitalism, stakeholder capitalism, 
institutional configurations governing activities/transactions, institutional constellations and system logics, institutional advantages, state capacity to 
intervene, state-market relations, capitalist diversity, institutional diversity, historical institutionalism  
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4. Results 

The 64 papers representing the body of literature were assessed for 
the following information shown in Table 2: bibliographic summary 
data; type of article; dimension of transition; scientific discipline; sus-
tainability transitions theoretical framework; application of VoC; cen-
trality of VoC concept; and VoC related terms. These analytical 
categories were determined based on the needs of the review as it 
unfolded. For each of the eight categories, the trends in the literature are 
summarized and supported with key papers, when appropriate. See 
Table 3 in the Appendix for the full list of sources reviewed. 

Bibliographic summary. Analysis of bibliographic information 
shows the increasing frequency of publications on VoC and sustain-
ability transitions since the first paper published in 2008 (Fig. 1). The 64 
articles appeared amongst 43 different journals or books, covering a 
diverse range of disciplines including economics and business, political 
science, planning, sociology, energy and environmental sciences. Eight 
journals were responsible for nearly half of the publications, the most 
frequently being New Political Economy (n = 3), Energy Research & Social 
Science (n = 5), Research Policy (n = 5) and Environmental Innovation & 
Societal Transitions (n = 9) (Fig. 2). Due to the recent growth of publi-
cations in this area, with the majority of results being published within 
the last four years, citation impact analysis is not yet warranted. 

Type of article. Articles were classified as either conceptual (n = 28) 
or empirical (n = 33), with several editorial and review papers not 
falling into either category (n = 3) (see Table 3 in Appendix). The 
conceptual papers tended to focus on developing a model, conceptual 
framework or research agenda, while the empirical papers were mainly 
based on case studies. 

Dimension of transition. As a reflection of the multi-disciplinarity 
of sustainability transitions research, the articles represent a range of 
dimensions of transition such as energy (including democracy, effi-
ciency behaviours, justice, transition, transition policy) and more spe-
cifically electric vehicles and renewables (including solar power, wind 
power, waste-to-energy and bioenergy), climate change and targets, 
natural resource management, global economy, finance and investment, 
innovation, socio-technical transformation, sustainable development, 
green transition, ‘greening’ work, green business strategy, and politics of 
sustainability transitions (see Table 2). The dimension most frequently 
relating to VoC is energy transition. 

Scientific discipline. While it is not possible to neatly categorize 
articles across disciplines due to the interdisciplinarity of transition 
studies, a primary discipline was recorded based on the terms used in 
each article, the scope of the journal or discipline of the lead author, if 
indicated. Thus, the range of disciplines covered include political sci-
ence and, more specifically, political economy (including comparative, 
critical, environmental, geographical and international variants), 

economic geography (including evolutionary, institutional and urban 
variants), sociology (including economic), science and technology 
studies, innovation studies, industrial ecology, industrial relations, 
organizational studies and business and finance (see Table 2). The most 
common discipline is political economy, which fits with the origins of 
the VoC approach, followed by economic geography. Apart from three 
papers that identified with sociology, human-centred social science 
disciplines like human geography and psychology are notably absent 
from the literature. Referring to publication titles shows that single 
papers were indeed published in relevant journals to social disciplines 
(e.g., Geoforum, Journal of Rural Studies, Progress in Planning, Regional 
Studies), but the papers themselves could rather be identified with other 
disciplines, as mentioned above. 

Theoretical framework. Despite drawing from the sustainability 
transitions literature, few of the articles mention frameworks from 
transition studies, let alone integrate VoC with them. Referring to four 
main theoretical frameworks identified by Markard et al. [36], articles 
retrieved in this review explicitly relate to the multi-level perspective 
(MLP) (n = 19) [7,9,17,55,71–85], technological innovation systems 
(TIS) (n = 8) [17,53,71,72,75,80,86,87], strategic niche management 
(SNM) (n = 5) [17,72,73,75,76] and transition management (TM) (n =
3) [17,55,75] frameworks. Cooke [76] notably incorporates VoC into 
the SNM framework, while Wesseling [86] relates VoC to TIS, and others 
more commonly relate VoC to MLP as a factor on the highest analytical 
level, i.e., landscape. 

Application of VoC. This category extracts the explicit or implicit 
relation to VoC from the text of the article for discourse/content anal-
ysis. Comparison of the extract passages allows the identification of 
themes pertaining to how VoC is used within the intended scope of the 
paper. Engagement with VoC literature is found in several ways: first, 
studies loosely align with elements of VoC for the purposes of institu-
tional analysis, whether comparative or not, or critique of capitalist 
systems; second, empirical studies draw on the LME and CME archetypes 
to characterize national systems in case studies as a motivation for case 
selection, to establish contextual differences for comparison, or to sup-
port empirical findings; third, conceptual papers relate VoC to other 
theoretical approaches in political economy or economic geography, 
sharing concerns with path dependency, innovation and structure- 
agency problems. In referring to VoC in association with these, they 
hardly employ its foundational elements, for example, to investigate 
coordination, strategic interactions or comparative institutional ad-
vantages, and usually point to the need for further study. 

It can be seen that most of the studies explicitly applying VoC utilize 
the archetypes uncritically, while few publications are critical towards 
this conventional application (see e.g., Lachapelle et al. [88] and Rob-
erts et al. [89]). Lockwood et al. [90] seem to disagree with the 
simplification but still interpret VoC in such terms rather than by its 

Fig. 1. Annual and cumulative number of publications on VoC and sustainability transitions.  
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more theoretical comparative institutional basis. 
An exception to the limited engagement noted is Mikler and Harrison 

[50], who investigate radical and incremental innovation to address 
climate change, a topic with a clear connection to sustainability tran-
sitions. They point to the traditional role of national technological sys-
tems to achieve economic or political objectives and suggest a need to 
re-think VoC when approaching innovation for environmental aims. 
Although their study pre-dates current coordinating policy frameworks 
like the Paris Agreement and Agenda 2030 which have set directions for 
the field of environmental innovation, Mikler and Harrison can still 
serve as an inspiration for more focused work on VoC in this area. 
Ćetković and Buzogany [91] should also be noted for widening the scope 
of analysis to include science (academia and research) and civil society 
sectors, beyond the conventional state-firm-labour divisions. 

Centrality of VoC concept. Related to the application of VoC, this 
category indicates the extent to which VoC is used as a central orga-
nizing concept (central or peripheral, implicit or explicit) in the texts, 
and, following, the level of expected engagement with the VoC literature 
within the scopes of the papers. In accordance with the method of the 
literature review, the vast majority of papers mention VoC explicitly 
(implicit mention could not be returned in search results if not for the 
inclusion of variant keywords) (see Table 3 in Appendix). However, 
some papers of note identify aspects of VoC without naming the 
approach (e.g., Kuzemko et al. [83], MacKinnon et al. [84] and Haas 
[92]). Studies using VoC as a central concept (both central and explicit) 
tended to be empirical and therefore associated with a limited conven-
tional application, while the conceptual papers tended to mention VoC 
in passing (explicitly, but as a peripheral concept in the overall 
approach) in a more theoretical discussion of state-economy contextual 
differences. 

VoC synonyms and surrogate terms. Alternate terminologies that 
could inform the scope of the discourse were noted (see Table 2). 

5. Discussion 

Given the above results, a critical reflection on the usage of VoC in 
sustainability transitions research is warranted in order to consider the 
potentials for bringing capitalism into transitions research. The 
following discussion addresses the main finding being an overall shallow 
engagement with VoC, followed by the potential to enrich the vocabu-
lary and semantics of VoC with transition perspectives, the need to 
develop links between VoC and transition frameworks, the missing ac-
count of temporal processes across VoCs and transitions and, finally, the 

opportunity to extend VoC beyond the current bounds of capitalism. 

5.1. Deepening engagement with VoC 

The main critical finding is that the vast majority of transitions 
studies claiming to use VoC do not focus on the approach itself or strictly 
adhere to it. As such, these studies may contribute little to the VoC 
literature or understandings of capitalism in sustainability transitions. 
VoC is shown to be primarily used as a straight-forward analytical tool or 
as a token to account for structural variation across cases. This approach 
certainly has its purposes in the wider comparative capitalisms litera-
ture. Nevertheless, the apparently shallow understanding and un-critical 
application of VoC highlights the need for deeper engagement in order 
to harness its potentials for sustainability transitions research. This 
could, for instance, improve understanding of how elements of capitalist 
systems are constructed and how they relate to social and environmental 
aspects (i.e., sustainability, transitions) across multiple scales, from local 
to global. In particular, the context of specific cases including political- 
institutional, economic, social and environmental aspects risks being 
obfuscated by uncritical usage of the traditional VoC typologies. For 
deeper engagement, it would be useful to return focus to VoC’s theo-
retical foundations of coordination, strategic interactions and compar-
ative institutional advantage and enrich them with the multiple and 
interdisciplinary perspectives of sustainability transitions research. 

5.2. Enriching vocabulary and semantics: actors and relations 

In light of the limited applications noted above, the multi- 
disciplinary field of sustainability transitions research has potential to 
enrich VoC with new semantics that take from and expand the meaning 
of core VoC concepts. The need for a new conceptual vocabulary for 
transitions research has been previously recognized, including the po-
tential of VoC to enrich transitions research [71]. For bringing capital-
ism into sustainability transitions, on the other hand, VoC as an 
established approach should be adapted to transitions by enriching its 
own concepts from transitions perspectives. The core VoC concepts – 
coordination, strategic interactions and comparative institutional 
advantage – would be better oriented for sustainability transitions by 
following Buch-Hansen [19] and Koch [93] in replacing the capitalist 
growth objective with sustainability and opening space for the study of a 
wider set of actors and processes in socio-technical system trans-
formations. Understandings of each of these concepts stand to be 
enriched when actors and systems are addressed through sustainability 

Fig. 2. Journals with more than one article published on VoC and sustainability transitions.  
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transition perspectives. Since the traditional VoC approach has been 
limited by the semantics of firm, state and labour relations, the sectoral 
approach of sustainability transitions should be adopted into VoC in 
order to include wider political, economic and social aspects of sus-
tainability in its theoretical foundations and, in turn, bring comparative 
capitalism into the most important sustainability challenges of the 
twenty-first century. 

This review suggests that the common use of VoC through national 
political-economic archetypes continues to create barriers to under-
standing relevant institutional characteristics in light of alternative 
sustainability-related objectives in existing capitalist systems. The VoC 
approach, nevertheless, ought to not be disregarded but transformed by 
transitions scholars by re-orienting and enriching concepts like coordi-
nation, strategic interactions and comparative institutional advantage. 
There is a particular opportunity to uncover new actors, roles, patterns 
and relationships for a comparative political economy of sustainability 
transitions, which also stand to be greatly informed by social science 
approaches active in transitions research that, as mentioned in the re-
sults, could not be detected in this review. Buch-Hansen [19], for 
instance, highlights roles as revealed through multiple economic con-
figurations and instruments in a sustainability-oriented political econ-
omy that includes “work sharing, social enterprises, localised 
production, eco-communities, community currencies, debt audit, time 
banks, and job guarantees” (p. 46) which can point to alternate actors 
and relations for inclusion in the study of coordination. 

Given the VoC focus on coordination, transitions research can enrich 
the study of stakeholder interactions by balancing generally positively 
viewed coordination with conflicts and contentions amongst other sec-
tors of society (typically seen as negative interactions) in more critical 
perspectives on transition. This would expand the scope of VoC research 
to reveal not only what works in terms of comparative institutional 
advantages, but also what hinders coordination amongst wider stake-
holders, drawing linkages to participatory processes and governance 
models now seen to be crucial in global sustainability initiatives. By 
adopting a more dynamic view of institutions with regard to innovation 
and entrepreneurship in VoC [94], alternate dimensions for institutional 
analysis including trust, performance of innovation systems, dynamics 
of institutional change and multi-level perspectives can bring together 
greater alignment with dominant frameworks from transitions research. 

5.3. Linking VoC with transition frameworks 

Theoretical linkages between VoC and common transition frame-
works have been mentioned in earlier sections of this paper. Given the 
results of the analysis, the untapped possibilities for expanding the scope 
of VoC towards common frameworks are revealed in the almost exclu-
sive application to national system level, which corresponds to the 
landscape level in the MLP. VoC is therefore called to infiltrate to lower 
levels, e.g., emerging niches and incumbent regimes [79], to further 
understandings of actors and networks in entrenched power structures. 
Extension to the regime level would enrich the approach, enabling a 
shift in attention to incumbent regimes – including resistance to tran-
sition – and a critique of assumptions of capitalism in wider 
political-economic landscapes. Applying and developing core elements 
of VoC on the niche level, on the other hand, would put due attention to 
actors and roles negotiating institutional frameworks and potentially 
creating new markets through innovative capitalist configurations. 
Following its clear associations with levels of analysis, VoC could be 
used to bridge the MLP with other frameworks such as SNM and the 
multi-actor perspective [14], to investigate power relations under cap-
italism, within and across levels in transition studies. 

5.4. Accounting for temporal processes across VoCs and transitions 

Further to the shallow engagement with VoC revealed by the review, 
applications of VoC in transitions research have not grasped upon 

common temporal developments across VoCs and sustainability transi-
tions. None of the reviewed papers addressed the construction of mar-
kets over time, nor draw from examples of change in economic systems, 
e.g., from socialism to capitalism in the 1990s, which was partly the 
inspiration behind VoC [32,33,95–100]. Furthermore, few papers pay 
regard to neoliberalizing processes across cases, which can be credited 
with much of the convergence across VoCs today, not to mention its 
perverse effects on sustainability. While sustainability transitions 
research is predominantly focused on current developments, historical 
case studies may inform changing institutions, power structures and 
actor relations in the evolution of capitalist economies today and in the 
future. 

5.5. Extending VoC beyond the current bounds of capitalism 

A potential limitation of VoC to contribute to sustainability transi-
tions research is its assumed limited scope of application to the bounds 
of capitalism. Nevertheless, as a critical approach, it can challenge the 
bounds of existing capitalisms and provide concepts for transcending 
‘beyond’ capitalism [8–10]. Current research is already widening capi-
talist perspectives, without specifically invoking VoC, which can be 
welcomed into this camp. For example, Korestkaya and Feola [10] 
propose a framework for recognizing diversity in capitalist, alternative 
capitalist and non-capitalist forms in agri-food systems. This highlights a 
role for VoC to contribute to the beyond-capitalism discourses from the 
perspective of transforming diverse ‘actually existing’ capitalisms. Once 
again, social science perspectives in transitions research may offer in-
sights for challenging the bounds of capitalism, just as their treatment of 
actors and relations may further inform the construction of markets, 
sector regulation and patterns of interaction more broadly underpinning 
variants of capitalism. These areas of study demand a potentially 
broader perspective than the VoC literature has offered to date, to be 
more critical of foundational aspects defining capitalist systems (e.g., a 
growth objective). Nevertheless, the transitions literature is well posi-
tioned to take that task on and to deepen the knowledge on un- or 
underexplored contextual factors in the so-far early stages of trans-
forming capitalisms, given that these are likely to be highly dependent 
on the contexts of political economy, culture and place. The less repre-
sented disciplines in the reviewed literature such as economic sociology 
(and unrepresented disciplines such as human geography, psychology, 
etc.) have potential to offer much in this regard (see Mikler [101] on the 
social basis for capitalist relations). 

6. Conclusions 

This review has set out to assess the usage of VoC in sustainability 
transitions research in response to calls to incorporate notions of capi-
talism more deeply into transitions research [7] and a general recogni-
tion of VoC as a promising approach [17]. In doing so, the review has 
revealed an overall lack of critical engagement with VoC amongst papers 
that adopt it, indicating a need to revitalize VoC for transitions research 
purposes. Instead of bringing capitalism to the core of transitions 
research, the general usage of VoC amongst a collection of 64 papers is 
limited to the basics of ideal-form archetypes (e.g., LME and CME). This 
treatment, however, offers limited analytical value to researchers con-
cerned with the effects of capitalism on sustainability. 

While transitions research does tend to be critical of capitalism and 
calls for deeper incorporation of capitalism into frameworks suited to 
multiple perspectives on transitions (e.g., political, technological, so-
ciological, business, etc.), the uncritical treatment of VoC may belie a 
lack of awareness towards its origins and key concepts. Hence, transition 
scholars may benefit from refreshing knowledge on the VoC approach, 
on the one hand, and extending and adapting it conceptually to their 
purposes, on the other, rather than using it ‘off the shelf’. Social scien-
tists engaged in transitions research, in particular, are encouraged to 
take more liberties with their critical eye, thereby moving towards a 
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critical VoC approach. 
In the spirit of contributing a new conceptual vocabulary for tran-

sitions [71], transitions scholars may adapt and develop VoC for their 
own purposes based on rapidly developing theories within their fields. 
The commonly used transition frameworks already emphasize themes 
such as actors, roles and interactions in socio-technical system trans-
formations as well as institutional constructs that foster or hinder 
transition. Key concepts from VoC to enrich with transitions’ political, 
economic and social perspectives include coordination, strategic in-
teractions and comparative institutional advantage, which should be 
reframed in terms of sustainability rather than economic growth. These 
concepts can also be used to re-think notions of innovation and 
socio-technical systems in transitions, once re-considered for 
sustainability. 

Once it benefits from the multiple disciplinary perspectives of tran-
sitions research, VoC stands to become greatly enriched. Its critical 
application can potentially be expanded to include a wider range of 
stakeholders and prioritize, for example, understudied groups, roles or 
institutional frameworks in transition processes as well as alternate 
objectives of the economic system within and as alternatives to capi-
talism. Other potentials for future application of VoC to sustainability 
transitions relate to drawing links to common transitions frameworks 
and accounting for common temporal processes between VoCs and 
transitions. Social science perspectives in transitions are particularly 
well placed to enrich VoC and push its boundaries. As transitions 
research challenges existing capitalist relations and pushes to go beyond 
capitalism, i.e., to include post-capitalism, alternative and non-capitalist 

configurations, a critical VoC would enable the investigation of myriad 
future developments on top of co-existing systems. To start, better un-
derstanding of current capitalist systems through a revitalized VoC 
approach can be seen as a needed first step for socio-technical systemic 
transformation. 
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Appendix  

Table 3 
Literature reviewed (n = 64), type of paper and centrality of VoC concept  

Source Reference Type Centrality of Concept 

Andrews-Speed (2016) [55] Conceptual Peripheral - explicit 
Benney (2019) [102] Empirical Central - explicit 
Borrás and Edler (2020) [103] Conceptual Peripheral - explicit 
Boschma et al. (2017) [73] Conceptual Peripheral - explicit 
Bridge and Gailing (2020) [74] Conceptual Peripheral - explicit 
Buch-Hansen (2019) [19] Conceptual Peripheral - explicit 
Ćetković and Buzogány (2016) [91] Empirical Central - explicit 
Ćetković and Buzogány (2019) [104] Empirical Central - explicit 
Ćetković and Buzogány (2020) [105] Empirical Central - explicit 
Ćetković et al. (2017) [106] Empirical Central - explicit 
Cherp et al. (2018) [75] Conceptual Peripheral - explicit 
Coenen et al. (2012) [71] Conceptual Peripheral - explicit 
Cooke (2010) [76] Empirical Central - explicit 
Doering et al. (2011) [107] Empirical Central - explicit 
Duit et al. (2016) [41] Conceptual Peripheral - explicit 
Eckersley (2020) [108] Conceptual Peripheral - explicit 
Evans and Stroud (2016) [109] Empirical Central - explicit 
Feola (2020) [7] Conceptual Central - implicit 
Fromhold-Eisebith and Fuchs (2012) [110] Conceptual Peripheral - explicit 
Fuenfschilling and Binz (2018) [77] Conceptual Peripheral - explicit 
Geddes and Schmidt (2020) [78] Empirical Peripheral - explicit 
Geels (2014) [79] Empirical Peripheral - implicit 
Gilbert and Campbell (2015) [80] Empirical Peripheral - explicit 
Haas (2019) [92] Empirical Peripheral - implicit 
Hall et al. (2018) [111] Empirical Central - explicit 
Hansen and Coenen (2015) [72] Conceptual Peripheral - explicit 
Johnstone and Newell (2018) [81] Conceptual Peripheral - explicit 
Jones and Lubinski (2014) [112] Empirical Central - explicit 
Kirkegaard (2017) [82] Empirical Peripheral - explicit 
Koch (2015) [93] Conceptual Peripheral - explicit 
Koch and Buch-Hansen (2020) [113] Conceptual Peripheral - explicit 
Koretskaya and Feola (2020) [10] Conceptual Central - implicit 
Kucharski and Unesaki (2018) [114] Empirical Peripheral - explicit 
Kuzemko et al. (2016) [83] Conceptual Central - implicit 
Kuzemko et al. (2019) [115] Conceptual Peripheral - implicit 
Köhler et al. (2019) [17] Conceptual Peripheral - explicit 
Lachapelle and Paterson (2013) [116] Empirical Peripheral - explicit 

(continued on next page) 
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Table 3 (continued ) 

Source Reference Type Centrality of Concept 

Lachapelle et al. (2017) [88] Empirical Central - explicit 
Leipprand et al. (2017) [117] Empirical Peripheral - implicit 
Lockwood et al. (2017) [90] Conceptual Peripheral - explicit 
MacKinnon et al. (2019a) [84] Conceptual Central - implicit 
MacKinnon et al. (2019b) [118] Empirical Central - explicit 
Magnin (2018) [119] Conceptual Central - explicit 
Mans (2014) [85] Empirical Peripheral - explicit 
Markard et al. (2015) [53] Conceptual Peripheral - explicit 
Meckling and Nahm (2018) [120] Empirical Central - explicit 
Mikler (2011) [101] Conceptual Central - explicit 
Mikler and Harrison (2012) [50] Conceptual Central - explicit 
Moallemi et al. (2017) [121] Empirical Peripheral - implicit 
Ochieng (2008) [122] Empirical Central - explicit 
Rentier et al. (2019) [123] Empirical Central - explicit 
Reusswig (2011) [124] Conceptual Peripheral - explicit 
Roberts et al. (2018) [89] Conceptual Central - explicit 
Scoones (2016) [125] Review Peripheral - explicit 
Shadrina (2020) [126] Empirical Peripheral - explicit 
Strambach (2017) [127] Empirical Peripheral - explicit 
Stroud et al. (2014) [128] Empirical Central - explicit 
Stroud et al. (2018) [129] Empirical Central - explicit 
Stroud et al. (2020) [130] Empirical Central - explicit 
Szulecki and Overland (2020) [131] Review Peripheral - explicit 
Tienhaara (2014) [132] Empirical Central - explicit 
Wesseling (2016) [86] Empirical Central - explicit 
Wieczorek et al. (2015) [87] Empirical Central - explicit 
Wood et al. (2020) [133] Editorial Central - explicit  

References 
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Thatcher M, editors. Beyond varieties of capitalism: conflict, contradictions, and 
complementarities in the European economy. Oxford: Oxford University Press; 
2007. p. 173–94. 

[47] Schot J, Geels FW. Strategic niche management and sustainable innovation 
journeys: theory, findings, research agenda, and policy. Technol Anal Strat Manag 
2008;20:537–54. https://doi.org/10.1080/09537320802292651. 

[48] van de Kerkhof M, Wieczorek A. Learning and stakeholder participation in 
transition processes towards sustainability: methodological considerations. 
Technol Forecast Soc Change 2005;72:733–47. https://doi.org/10.1016/j. 
techfore.2004.10.002. 

[49] Loorbach DA. Transition management: new mode of governance for sustainable 
development. Rotterdam: Erasmus University; 2007. 

[50] Mikler J, Harrison NE. Varieties of capitalism and technological innovation for 
climate change mitigation. New Polit Econ 2012;17:179–208. https://doi.org/ 
10.1080/13563467.2011.552106. 

[51] Skjølsvold TM, Coenen L. Are rapid and inclusive energy and climate transitions 
oxymorons? Towards principles of responsible acceleration. Energy Res Social Sci 
2021;79:102164. https://doi.org/10.1016/j.erss.2021.102164. 

[52] Coenen L. Engaging with changing spatial realities in TIS research. Environ Innov 
Soc Transit 2015;16:70–2. https://doi.org/10.1016/j.eist.2015.07.008. 

[53] Markard J, Hekkert M, Jacobsson S. The technological innovation systems 
framework: response to six criticisms. Environ Innov Soc Transit 2015;16:76–86. 
https://doi.org/10.1016/j.eist.2015.07.006. 

[54] Rohe S, Chlebna C. A spatial perspective on the legitimacy of a technological 
innovation system: regional differences in onshore wind energy. Energy Pol 2021; 
151:112193. https://doi.org/10.1016/j.enpol.2021.112193. 

[55] Andrews-Speed P. Applying institutional theory to the low-carbon energy 
transition. Energy Res Social Sci 2016;13:216–25. https://doi.org/10.1016/j. 
erss.2015.12.011. 

[56] Hall PA, Thelen K. Institutional change in varieties of capitalism. Soc Econ Rev 
2009;7:7–34. https://doi.org/10.1093/ser/mwn020. 

[57] Isaksen A, Martin R, Trippl M. New avenues for regional innovation systems and 
policy. In: Isaksen A, Martin R, Trippl M, editors. New avenues for regional 
innovation systems - theoretical advances, empirical cases and policy lessons. 
Cham: Springer International Publishing; 2018. p. 1–19. https://doi.org/ 
10.1007/978-3-319-71661-9_1. 

[58] Grillitsch M. Following or breaking regional development paths: on the role and 
capability of the innovative entrepreneur. Reg Stud 2019;53:681–91. https://doi. 
org/10.1080/00343404.2018.1463436. 

[59] Isaksen A, Jakobsen S-E. New path development between innovation systems and 
individual actors. Eur Plann Stud 2017;25:355–70. https://doi.org/10.1080/ 
09654313.2016.1268570. 

[60] Carvalho L, Vale M. Biotech by bricolage? Agency, institutional relatedness and 
new path development in peripheral regions. Camb J Reg Econ Soc 2018;11: 
275–95. https://doi.org/10.1093/cjres/rsy009. 

[61] Fritsch M, Graf H. How sub-national conditions affect regional innovation 
systems: the case of the two Germanys. Pap Reg Sci 2011;90:331–53. https://doi. 
org/10.1111/j.1435-5957.2011.00364.x. 

[62] Jakobsen S-E, Uyarra E, Njøs R, Fløysand A. Policy action for green restructuring 
in specialized industrial regions. Eur Urban Reg Stud 2021:1–20. https://doi.org/ 
10.1177/09697764211049116. 

[63] Trippl M, Baumgartinger-Seiringer S, Frangenheim A, Isaksen A, Rypestøl JO. 
Unravelling green regional industrial path development: regional preconditions, 
asset modification and agency. Geoforum 2020;111:189–97. https://doi.org/ 
10.1016/j.geoforum.2020.02.016. 

[64] Xiao Y, Watson M. Guidance on conducting a systematic literature review. 
J Plann Educ Res 2019;39:93–112. https://doi.org/10.1177/ 
0739456X17723971. 

[65] Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in 
systematic reviews. BMC Med Res Methodol 2008;8:45. https://doi.org/10.1186/ 
1471-2288-8-45. 

[66] Petticrew M, Roberts H. Systematic reviews in the social sciences: a practical 
guide. Blackwell Publishing; 2006. 

[67] Garrido S, Sequeira T, Santos M. Renewable energy and sustainability from the 
supply side: a critical review and analysis. Appl Sci 2020;10:5755. https://doi. 
org/10.3390/app10175755. 

[68] Sengers F, Wieczorek AJ, Raven R. Experimenting for sustainability transitions: a 
systematic literature review. Technol Forecast Soc Change 2019;145:153–64. 
https://doi.org/10.1016/j.techfore.2016.08.031. 

[69] Burke MJ, Stephens JC. Political power and renewable energy futures: a critical 
review. Energy Res Social Sci 2018;35:78–93. https://doi.org/10.1016/j. 
erss.2017.10.018. 

[70] Wittmayer JM, de Geus T, Pel B, Avelino F, Hielscher S, Hoppe T, et al. Beyond 
instrumentalism: broadening the understanding of social innovation in socio- 
technical energy systems. Energy Res Social Sci 2020;70:101689. https://doi.org/ 
10.1016/j.erss.2020.101689. 

[71] Coenen L, Benneworth P, Truffer B. Toward a spatial perspective on sustainability 
transitions. Res Pol 2012;41:968–79. https://doi.org/10.1016/j. 
respol.2012.02.014. 

[72] Hansen T, Coenen L. The geography of sustainability transitions: review, 
synthesis and reflections on an emergent research field. Environ Innov Soc Transit 
2015;17:92–109. https://doi.org/10.1016/j.eist.2014.11.001. 

[73] Boschma R, Coenen L, Frenken K, Truffer B. Towards a theory of regional 
diversification: combining insights from Evolutionary Economic Geography and 
Transition Studies. Reg Stud 2017;51:31–45. https://doi.org/10.1080/ 
00343404.2016.1258460. 

[74] Bridge G, Gailing L. New energy spaces: towards a geographical political 
economy of energy transition. Environ Plann 2020;52:1037–50. https://doi.org/ 
10.1177/0308518X20939570. 

[75] Cherp A, Vinichenko V, Jewell J, Brutschin E, Sovacool B. Integrating techno- 
economic, socio-technical and political perspectives on national energy 
transitions: a meta-theoretical framework. Energy Res Social Sci 2018;37:175–90. 
https://doi.org/10.1016/j.erss.2017.09.015. 

[76] Cooke P. Socio-technical transitions and varieties of capitalism: green regional 
innovation and distinctive market niches. J Knowl Econ 2010;1:239–67. https:// 
doi.org/10.1007/s13132-010-0019-2. 

[77] Fuenfschilling L, Binz C. Global socio-technical regimes. Res Pol 2018;47:735–49. 
https://doi.org/10.1016/j.respol.2018.02.003. 

[78] Geddes A, Schmidt TS. Integrating finance into the multi-level perspective: 
technology niche-finance regime interactions and financial policy interventions. 
Res Pol 2020;49:103985. https://doi.org/10.1016/j.respol.2020.103985. 

[79] Geels FW. Regime resistance against low-carbon transitions: introducing politics 
and power into the multi-level perspective. Theor Cult Soc 2014;31:21–40. 
https://doi.org/10.1177/0263276414531627. 

[80] Gilbert BA, Campbell JT. The geographic origins of radical technological 
paradigms: a configurational study. Res Pol 2015;44:311–27. https://doi.org/ 
10.1016/j.respol.2014.08.006. 

[81] Johnstone P, Newell P. Sustainability transitions and the state. Environ Innov Soc 
Transit 2018;27:72–82. https://doi.org/10.1016/j.eist.2017.10.006. 

[82] Kirkegaard JK. Tackling Chinese upgrading through experimentalism and 
pragmatism: the case of China’s wind Turbine industry. J Curr Chines Aff 2017; 
46:7–39. https://doi.org/10.1177/186810261704600202. 

[83] Kuzemko C, Lockwood M, Mitchell C, Hoggett R. Governing for sustainable 
energy system change: politics, contexts and contingency. Energy Res Social Sci 
2016;12:96–105. https://doi.org/10.1016/j.erss.2015.12.022. 

[84] MacKinnon D, Dawley S, Pike A, Cumbers A. Rethinking path creation: a 
geographical political economy approach. Econ Geogr 2019;95:113–35. https:// 
doi.org/10.1080/00130095.2018.1498294. 

[85] Mans U. Tracking geographies of sustainability transitions: relational and 
territorial aspects of urban policies in Casablanca and Cape Town. Geoforum 
2014;57:150–61. https://doi.org/10.1016/j.geoforum.2014.08.018. 

[86] Wesseling JH. Explaining variance in national electric vehicle policies. Environ 
Innov Soc Transit 2016;21:28–38. https://doi.org/10.1016/j.eist.2016.03.001. 

B. Loewen                                                                                                                                                                                                                                        

https://doi.org/10.1057/978-1-137-55631-8_12
https://doi.org/10.1111/j.1467-9248.1996.tb00343.x
https://doi.org/10.1080/00343409750132315
https://doi.org/10.1080/00343409750132315
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref33
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref33
https://doi.org/10.1093/soceco/2.1.87
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref35
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref35
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref35
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref35
https://doi.org/10.1016/j.respol.2012.02.013
https://doi.org/10.1016/j.respol.2012.02.013
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref37
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref37
https://doi.org/10.1080/09654313.2020.1779189
https://doi.org/10.1080/09654313.2020.1779189
https://doi.org/10.1016/j.respol.2018.08.011
https://doi.org/10.1016/j.respol.2018.08.011
https://doi.org/10.1016/j.respol.2018.08.012
https://doi.org/10.1016/j.respol.2018.08.012
https://doi.org/10.1080/09644016.2015.1085218
https://doi.org/10.1080/09644016.2015.1085218
https://doi.org/10.1080/13504500709469709
https://doi.org/10.1080/09537329808524310
https://doi.org/10.1038/s41560-018-0171-7
https://doi.org/10.1038/s41560-018-0171-7
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref45
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref45
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref46
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref46
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref46
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref46
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref46
https://doi.org/10.1080/09537320802292651
https://doi.org/10.1016/j.techfore.2004.10.002
https://doi.org/10.1016/j.techfore.2004.10.002
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref49
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref49
https://doi.org/10.1080/13563467.2011.552106
https://doi.org/10.1080/13563467.2011.552106
https://doi.org/10.1016/j.erss.2021.102164
https://doi.org/10.1016/j.eist.2015.07.008
https://doi.org/10.1016/j.eist.2015.07.006
https://doi.org/10.1016/j.enpol.2021.112193
https://doi.org/10.1016/j.erss.2015.12.011
https://doi.org/10.1016/j.erss.2015.12.011
https://doi.org/10.1093/ser/mwn020
https://doi.org/10.1007/978-3-319-71661-9_1
https://doi.org/10.1007/978-3-319-71661-9_1
https://doi.org/10.1080/00343404.2018.1463436
https://doi.org/10.1080/00343404.2018.1463436
https://doi.org/10.1080/09654313.2016.1268570
https://doi.org/10.1080/09654313.2016.1268570
https://doi.org/10.1093/cjres/rsy009
https://doi.org/10.1111/j.1435-5957.2011.00364.x
https://doi.org/10.1111/j.1435-5957.2011.00364.x
https://doi.org/10.1177/09697764211049116
https://doi.org/10.1177/09697764211049116
https://doi.org/10.1016/j.geoforum.2020.02.016
https://doi.org/10.1016/j.geoforum.2020.02.016
https://doi.org/10.1177/0739456X17723971
https://doi.org/10.1177/0739456X17723971
https://doi.org/10.1186/1471-2288-8-45
https://doi.org/10.1186/1471-2288-8-45
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref66
http://refhub.elsevier.com/S1364-0321(22)00338-0/sref66
https://doi.org/10.3390/app10175755
https://doi.org/10.3390/app10175755
https://doi.org/10.1016/j.techfore.2016.08.031
https://doi.org/10.1016/j.erss.2017.10.018
https://doi.org/10.1016/j.erss.2017.10.018
https://doi.org/10.1016/j.erss.2020.101689
https://doi.org/10.1016/j.erss.2020.101689
https://doi.org/10.1016/j.respol.2012.02.014
https://doi.org/10.1016/j.respol.2012.02.014
https://doi.org/10.1016/j.eist.2014.11.001
https://doi.org/10.1080/00343404.2016.1258460
https://doi.org/10.1080/00343404.2016.1258460
https://doi.org/10.1177/0308518X20939570
https://doi.org/10.1177/0308518X20939570
https://doi.org/10.1016/j.erss.2017.09.015
https://doi.org/10.1007/s13132-010-0019-2
https://doi.org/10.1007/s13132-010-0019-2
https://doi.org/10.1016/j.respol.2018.02.003
https://doi.org/10.1016/j.respol.2020.103985
https://doi.org/10.1177/0263276414531627
https://doi.org/10.1016/j.respol.2014.08.006
https://doi.org/10.1016/j.respol.2014.08.006
https://doi.org/10.1016/j.eist.2017.10.006
https://doi.org/10.1177/186810261704600202
https://doi.org/10.1016/j.erss.2015.12.022
https://doi.org/10.1080/00130095.2018.1498294
https://doi.org/10.1080/00130095.2018.1498294
https://doi.org/10.1016/j.geoforum.2014.08.018
https://doi.org/10.1016/j.eist.2016.03.001


Renewable and Sustainable Energy Reviews 162 (2022) 112432

12

[87] Wieczorek AJ, Hekkert MP, Coenen L, Harmsen R. Broadening the national focus 
in technological innovation system analysis: the case of offshore wind. Environ 
Innov Soc Transit 2015;14:128–48. https://doi.org/10.1016/j.eist.2014.09.001. 

[88] Lachapelle E, MacNeil R, Paterson M. The political economy of decarbonisation: 
from green energy ‘race’ to green ‘division of labour. New Polit Econ 2017;22: 
311–27. https://doi.org/10.1080/13563467.2017.1240669. 

[89] Roberts C, Geels FW, Lockwood M, Newell P, Schmitz H, Turnheim B, et al. The 
politics of accelerating low-carbon transitions: towards a new research agenda. 
Energy Res Social Sci 2018;44:304–11. https://doi.org/10.1016/j. 
erss.2018.06.001. 

[90] Lockwood M, Kuzemko C, Mitchell C, Hoggett R. Historical institutionalism and 
the politics of sustainable energy transitions: a research agenda. Environ Plan C 
Polit Space 2017;35:312–33. https://doi.org/10.1177/0263774X16660561. 
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