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1. Introduction

Energy transition to a low-carbon economy is one of the most
pressing and complex challenges that modern societies face globally. In
this context, coal has been recognized as a reliable and cheap source of
energy from the very beginnings of the industrial revolution and a
backbone of traditional energy industries [1]. Nevertheless, it is now
considered to be one of the major anthropogenic drivers of greenhouse
gas emissions [2]. Thus, the European Union's policies aim to phase out
coal production in the next 25 to 50 years and require member state
governments as well as regional authorities to engage in the energy
transition [3]. Besides regulation, the decline in coal demand is further
strengthened by increased competition from renewables and un-
conventional natural gas resources, which are pushing coal out of the
North American market [4]. These trends generate landscape pressures
impacting member states where involved policy actors and their coa-
litions compete in uncertain environments over the formulation of
specific transition pathways [5,6]. In this respect, coal dependent
countries that have not yet adopted phase-out strategies stand at a
decisive point when key decisions on how quickly and by what means
to transform their carbon intensive energy industries need to be made.
As Markard et al. [7] reported, research on the political dimension of
such changes has emerged only recently (see e.g. [8–11]). We aim to
contribute to this research using the Advocacy Coalition Framework
[12,13] to explore interactions among policy actors within the context
of a specific policy subsystem—an issue-defined network of actors within
juridical and geographic boundaries [14].

Pursuant to the Advocacy Coalition Framework [15], landscape
pressures such as macroeconomic trends or supranational regulation
are understood as external perturbations that impact policy subsystems

in terms of resource redistribution, available opportunities for minority
coalitions, or belief changes in the dominant coalition [14,16,17]. Of
course, not every external perturbation results in a major policy change
(cf. [14]). It is regarded rather as a necessary but not sufficient condi-
tion of such change, and its effects are not independent of the sub-
system's internal functioning [19,20]. Thus, investigating the particular
mechanisms that mediate the effects of external perturbations is es-
sential to better understand of policy change [16,17,21]. More speci-
fically, we focus on three such mechanisms: fragmentation of political
authority [22], access to political authority [23,24], and use of expert
information [25]. First, a policy change needs to be accepted by policy
actors with formal decision-making authority. The degree of fragmen-
tation in terms of the decision-makers’ beliefs and their coalition af-
filiations thus affects opportunities for such change [21,22,26]. Second,
other involved policy actors compete to access the authority in order to
influence policy decisions [23,27]. Third, use of expert information is an
integral part of the policy process with important impacts on potential
policy learning—a key pathway to policy change [25,28]. It is also
assumed that outcomes of the mechanisms depend on the type of policy
subsystem. In this research, the context is that of an adversarial policy
subsystem constituted by competing advocacy coalitions with in-
compatible beliefs and prevalently within-coalition coordination pat-
terns [22]. As a specific case, we focus on the Czech Republic, where
the future of brown coal (henceforth “coal”) has been intensively con-
tested since the 1990s [29] (see Section 4). We assume that the Czech
Republic represents a typical case of coal phase-out in an adversarial
policy subsystem.

The overarching research question is the following:
RQ: How do policy actors and their coalitions interact to influence coal

policy in an adversarial subsystem?
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To that end, we apply social network analysis to survey data col-
lected on the coal policy subsystem. Our contribution is twofold. First,
we connect Advocacy Coalition Framework with concepts from the
socio-technical transition literature thereby enabling us to theorize on
potential impacts of policy change, or its absence, within a broader
context of the Czech energy industry. Second, we address limitations of
the advocacy coalition detection techniques and offer an approach that
considers belief and relational elements of coalitions equally.

The article starts by introducing the Advocacy Coalition Framework
and then elaborates on theoretical arguments and derives hypotheses
focused on the mechanisms described above. Next, we describe the data
and methods, which rely mostly on descriptive and exploratory social
network analysis techniques [30]. The next section provides back-
ground information on the Czech case. The results indicate the presence
of two antagonistic coalitions that compete for access to a fragmented
political authority and exchange expert information primarily among
their members. In conclusions, it is expected that such conditions will
facilitate the overlay of newly adopted policies on the existing core of
the regime, thus hindering any major policy change towards a rapid
phase-out.

2. Theory

2.1. Advocacy Coalition Framework

The Advocacy Coalition Framework is based on the assumption that
policy problems in modern democratic societies are contested by di-
verse actors and coalitions of actors which advocate specific solutions.
Analysis of the advocacy coalitions is thus crucial to understanding the
policy process [14,28]. Coalition politics occur at the level of a policy
subsystem which is a subset of a political system defined by an issue area
[31,32]. An advocacy coalition (henceforth “coalition”) is thus defined
as a group of actors that (1) share policy core beliefs and (2) engage in a
coordinated activity [19,33]. The degree (dis)similarity among policy
core beliefs and the prevalent coordination patterns define different
subsystem types, specifically: unitary, collaborative, and adversarial
(see [25]). In this research, we focus on an adversarial subsystem defined
by competing coalitions with low-compatible policy core beliefs and
dominant within-coalition coordination patterns [25]. The first ele-
ment, policy core beliefs (PCBs), constitutes a set of normative assump-
tions about how the subsystem ought to be organized. They are highly
salient and produce cleavages within a subsystem for some time [14].
The second element captures interactions, often informal, among actors.
The interactions are driven by, among other things, an exchange of in-
formation that relates to substantive policy issues and political efficacy
[34], which is especially important in the case of complex problems as
well as under conditions of risk and scientific uncertainty [35,36].
Other drivers include alliance formation through which actors seek to
exchange various resources and access to political authority through
which actors influence other actors with decision-making competencies
[24,37]. Thus, the relational structures fundamentally condition the
characteristics and capabilities of the coalitions [31,38].

In this research, we focus on two types of interactions: political co-
operation and expert information exchange. The former rests on the as-
sumption that policy actors use different ways to translate elements of
their belief systems in order to influence the policy process before their
opponents can do the same. For this purpose, they seek allies and share
resources [14]. We therefore define political cooperation as an activity
that does not necessarily require a common objective or joint planning
and that might range from “support on a policy issue, support of other
organizations in/through international organizations or professional
associations, working together to find a solution of a policy problem …
[to] joint official statements, joint lobbying, co-organizing campaigns
and protests” (Appendix A). The Advocacy Coalition Framework further
assumes that the policy actors will seek allies among actors who hold
similar PCBs. The general expectation is that cooperation patterns

overlap with the clusters based on those beliefs [14,31]. Thus, relations
based on political cooperation are used to identify coalitions [39,40].
Expert information is defined as information of a technical, scientific, or
process character related to the coal subsystem. The distinction be-
tween expert and political information is, of course, not clear-cut.
Especially in the case of evidence-based policy making, the production
and exchange of expert information is an integral part of the political
process that involves making claims about what the policy makers
should and should not recognize as evidence [41].

Coalitions are also defined by other attributes (such as coalition
membership and size, resources, or within- and cross-coalition activity)
which further influence their ability to achieve their objectives [32,42].
The distribution of reputational power within the subsystem is captured
as a reported “ability of the organization formally … and/or informally
… to change the results of the processes of creation, implementation,
and evaluation of the policies” (Appendix A; cf. [23,42,43]).

Applications of the Advocacy Coalition Framework to energy po-
licies range from identification of coalitions and their properties
[44–49], evaluations of external shocks and crisis policymaking
[16,17,50], energy transition [7], drivers of policy agreement [51],
policy change [42,52], and impacts of the institutional context on
policy outcomes [53] to related research on discourse coalitions
[18,54–57]. Ingold et al. [51] argue that issues of energy policy can be
characterized as a conflict between mostly right-wing actors with eco-
nomically liberal core beliefs against left-wing and environmental ac-
tors (cf. [58]). This cleavage can be further strengthened in mature
subsystems [14] such as coal mining, where actors hold clearly ar-
ticulated ideological positions and the power structure of the subsystem
is well-established. As a result, two coalitions, one favoring economic
efficiency generated by the free market and the other supporting state
interventions to protect the environment, are usually present [32,51].
This is consistent with the expected coalition structure in adversarial
subsystems as hypothesized by Weible et al. [25]. Considering the
above, we formulated the following hypothesis:
H1. Two coalitions with distant policy core beliefs are expected to be
present in the policy subsystem.

Drawing on Weible et al. [25,59] we also focus on three particular
mechanism outcomes hypothesized to be present in an adversarial
subsystem: (1) fragmented political authority; (2) competitive access to
political authority; and (3) prevalently within-coalition patterns of expert
information exchange.

2.2. Fragmentation of political authority: divided we govern

The first investigated mechanism is the degree of fragmentation
within the political authority. Weible et al. [25] define (political) au-
thority as legitimized power to create and enforce institutional rules. In
adversarial subsystems, political authority is fragmented between and
also within the subsystems thereby facilitating coalition competition
[25]. Moreover, mining policies in general are of a regulatory character
and thus directly impact well-organized interests in society. As a con-
sequence, they tend to foster conflict rather than cooperation [60,61].
In this context, we focus on actors that have decision-making compe-
tencies and provide institutional support throughout the policy process.
These capacities are distributed among ruling political parties that
function primarily as “transmission belts” between organized interests
and policy outcomes as well as competent government offices and min-
istriesmainly responsible for specific policy designs and their execution.
We call this actor group “decision-makers”. Considering the above, we
formulated the following hypotheses:
H2. The decision-makers are expected to be fragmented across
coalitions in the policy subsystem.

H3. The decision-makers are expected to have higher variability of
policy core beliefs in comparison to the other actor groups in the policy
subsystem.
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Thus, the degree of fragmentation is captured at the level of deci-
sion-makers’ memberships (H2), i.e. whether different decision-makers
belong to different coalitions (or potentially to a residual actor group),
and at the level of policy core beliefs variability (H3). Thus, we expect
cross-coalition memberships and large variability of PCBs. This would
consequently limit policy change through policy learning or negotiated
agreements since coalitions are able to block each other and likewise
any single actor or coalition is prevented from controlling the decision-
making process [62].

2.3. Access to political authority: targeting the decision-makers

The second investigated mechanism is access to political authority
through targeting of decision-making actors. In adversarial subsystems,
coalitions compete to access this authority and influence policy deci-
sions to make them consistent with their own PCBs [22]. The targeting
is done mainly by the coalitions’ principal members who are central to
the coalitions and coordinate the majority of their activities [22]. In
line with Ingold et al. [51], we expect that the principal members of the
competing coalitions are mostly environmental NGOs (ENGOs) and
industry actors. In relation to ENGOs, this assumption is further sub-
stantiated by the concept of transactional activism [63]. It assumes that
organized non-state actors rely mostly on their capacity to develop
enduring as well as temporary relations among themselves and towards
power-holding institutions [63–67]. As Čada and Ptáčková [64] argue,
the legitimacy of transactional NGOs is not based on active membership
but on epistemic sources such as scientific knowledge and expertise.
These NGOs then pursue their objectives through collaborative plan-
ning with public authorities [64] and issue advocacy [67], among other
things. Thus, we expect that ENGOs use targeting of decision-makers by
extending political cooperation ties as well as through the provision of
expert information (cf. [63–65,67]). As Geels [68] suggests, industry
actors likewise engage in instrumental interactions, such as lobbying and
consultancy, to support policies that preserve their vested interests.
Thus, we expect to find the same patterns of political cooperation and
expert information exchange for industry actors as well. Considering
the above, the following two sets of hypotheses were formulated:
H4a. Environmental non-governmental organizations are expected to
send more political cooperation ties to decision-makers as compared to
the overall average.

H4b. Industry actors are expected to send more political cooperation
ties to decision-makers compared to the overall average.

H5a. Environmental non-governmental organizations are expected to
send more expert information ties to decision-makers as compared to
the overall average.

H5b. Industry actors are expected to send more expert information ties
to decision-makers as compared to the overall average.

Targeting aims at gradual policy change (ENGOs) or its prevention
(industry actors) and also counteracts parallel activities of the opposing
coalition. This would lead to further fragmentation among decision-
makers and consequently limit the potential for policy change through
policy learning or negotiated agreement.

2.4. Expert information: tell me I am right

The third investigated mechanism is the use of expert information.
From an instrumentalist perspective, expert information is considered
crucial to the improvement and quality of policy outputs at the expense
of ideology and derived values [69,70]. As a result, policymaking is
seen as an expert consideration of feasible and efficient solutions within
the given constraints of a system (cf. [71]). It is visible even more in the
case of energy policy, which has traditionally been framed as a tech-
nical issue requiring expert, apolitical information [72]. In this view,
expert information exchange could be seen as an activity that bridges

the ideological and political differences between competing actors and
coalitions. Contrary to this interpretation, the Advocacy Coalition
Framework literature suggests that actors and coalitions often engage in
expert debates to support their policy positions [15,22,41,73]. More-
over, the importance of expert information increases under conditions
of uncertainty, risk or controversy [41,74,75]. In adversarial sub-
systems, experts serve as principal allies or opponents of coalitions and
expert information tends to follow within-coalition interactions [25].
Considering the above, we formulated the following final hypothesis:
H6. The density of expert information exchange ties in the policy
subsystem is expected to be higher within the coalitions than across
them.

We expect that expert information exchange tends to overlap with
political cooperation and occurs more within than across coalitions.
This would increase the cohesiveness of coalitions rather than facilitate
brokerage and consequently limit opportunities for cross-coalition
policy learning [76].

3. Data and methods

The research is a single-case study – of the Czech coal policy sub-
system – with within-case variation [77]. It was selected as a typical
instance of adversarial policy subsystem that is characterized by pre-
sence of coalitions holding low-compatible policy core beliefs that
compete to influence the policy-making process [59] (for more details,
see Section 4).

3.1. Data

The data was collected from an online survey conducted in the
second half of 2017. The definition of the network boundaries used a
standard combination of positional, decisional, and reputational ap-
proaches [38,78]. The preliminary list of policy actors was formulated
based on a literature review [29,79] and previous research of the au-
thors [80–82]. In this step, the positional and decisional approaches
were applied. The resulting list was used in an expert survey for further
evaluation based on a reputational approach. We asked experts from
different fields ranging from industry, state institutions and ENGOs to
academia to evaluate the political influence of the listed organizations
in the coal subsystem. In addition, we conducted five expert interviews
along with the expert survey. Based on this data, we finalized a list of
involved policy actors that consisted of 83 organizations (for the
complete list, see Appendix A). The pretesting of the survey included
respondent debriefing and a pilot study. The pilot study did not use
samples from the target population due to concerns about over-
burdening the respondents. We received 24 responses, which were then
analyzed to refine the four introduced Likert scales.

The questionnaire consists of three sections measuring (1) belief
systems, (2) interactions of the policy actors and (3) contextual in-
formation (for more detail, see Appendix A). It is designed to a large
extent based on the questionnaire outline of the Comparing Climate
Change Networks project [40]. The first section includes measures of
core beliefs and policy core beliefs. The core beliefs scale was adopted
from previous research on mining policies [51,53]. The PCBs scales
were initially constructed based on the literature review and then fur-
ther developed based on expert consultations and the pilot survey. We
calculated the simple sum of all items for each dimension and rescaled
the scores from 0 to 1 to maximize clarity of interpretation and read-
ability [42]. The ordinal alpha [83] scores for the scales range between
0.78 and 0.82 (for more details, see Appendix B).

Relational data was collected for political cooperation, expert in-
formation exchange, and political influence (see Appendix A). The re-
sulting networks consist of directed binary ties. The political influence
network was used to construct a reputational power measure. It simply
expresses the relative frequency of political influence indications for
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each policy actor by others. This corresponds to the in-degree centrality
of the policy actor in the political influence matrix. The measure ranges
between 0 and 1 after normalization [42].

The respondents were representatives of the listed organizations.
The response rate was 82% (for more details, see Table 1). Of the 15
non-responses, 2 organizations claimed that they were not active in the
coal subsystem. Due to the risk of a low-response rate indicated in the
preliminary expert interviews, we decided to code the actors in a way
that enables recognition of only the type of actor but not their identity.
The only exceptions were ministries and the Office of the Government's
Office (with their approval).

3.2. Methods

Social network analysis (SNA) was used as a methodological fra-
mework [30]. We have applied standard descriptive measures to eval-
uate political cooperation and expert information exchange networks at the
global, sub-group, as well as node levels (see Appendix B).

To test our expectations regarding coalition structure (H1), we used
a combination of two exploratory techniques: (1) cluster analysis ap-
plied to PCBs and (2) faction analysis applied to the political cooperation
network. First, we applied cluster analysis based on K-means to (1)
identify clusters of actors that share PCBs. To validate the solutions, we
used silhouette width, which measures the distance between observa-
tions within one cluster compared to another and also within cluster
distances [84]. Values can range between −1 and 1, where positive
values indicate that the observations lie well within their clusters and
negative values indicate the opposite, i.e. potential misclassification.
Since coalitions are also defined by higher density of within-group in-
teractions as compared to cross-group interactions, we used the faction
analysis procedure in UCINET [85] to (2) detect such relationally co-
hesive subgroups [42]. The procedure requires to define the number of
detected factions a priori. We estimated solutions with 2 to 6 factions
and evaluated them according to their substantive and theoretical in-
terpretability as well as statistical goodness of fit (see Appendix C). The
latter measure is a proportion of correctness that accounts for the total
number of errors associated with absent within- and present cross-fac-
tion ties [42,85]. The coalitions were then identified as intersections of
the results of the (1) K-means cluster analysis of PCBs (2-clusters so-
lutions; silhouette = 0.37) and (2) faction analysis of the political co-
operation network (3-factions solution; correct proportion = 0.715).
We also applied other clustering techniques to check the robustness of
our results (for more details, see Appendix B). The final classification
results in the actors being classified into three subgroups: two coalitions
and a residual subgroup.

We used standard descriptive statistics to describe the coalitions’
attributes in terms of PCBs as well as their relational characteristics.
The same applies to the comparison of the decision-making actors with
other actor groups (H2). Additionally, we have used Levene's test [86]
for testing the difference of the policy dimension variance between the
decision-makers and the other actor groups as defined below in Fig. 2

(H3). Levene's test is a parametric median-based approach used to test if
k groups (sub-samples) have equal variance. Thus, the rejection of null
hypothesis (assumption of equality of the variances) between the de-
cision-makers and the other groups would support our expectations.

We also used deductive block-modeling based on Euclidean dis-
tances through the structural equivalence UCINET procedure [85]. A
block model is a simplified representation of a network that consists of
groups of nodes (blocks) that have similar relations to others and pat-
terns of relations among nodes and blocks (social roles) [87,88]. De-
ductive block-modeling then compares observed structures to hy-
pothesized models, allowing for the test of hypotheses about structural
configurations of a network. The presence or absence of a tie between
each pair of nodes is then regressed on a set of dummy variables re-
presenting blocks; the last block is used as the reference category [89].
The statistical significance assessment is based on the Quadratic As-
signment Procedure [90], which uses 5000 trials of random matrix
permutations and estimated standard errors based on resulting simu-
lated sampling distribution. The model fit is given by a ratio of the
variance in the pairwise presence or absence of ties explained by the
differences among the blocks [89].

The ENGOs’ and industry actors’ targeting of decision-makers via
political cooperation and expert information exchange (H4 and H5) was
tested using two block models. Each model divided the corresponding
matrix into four blocks based on actors’ membership in (1) ENGOs, (2)
industry, (3) decision-maker groups, or (4) none of the above. The in-
dustry group was included to control for its parallel activities. Thus, an
above-average overall density of the 1–3 (ENGOs to decision-makers)
block would support our expectations formulated in hypotheses H4a
and H5a. Likewise, an above-average overall density of the 2–3 (in-
dustry to decision-makers) block would support our expectations for-
mulated in hypotheses H4b and H5b (for more details, see Appendix C).

The coalition-based patterns of expert information exchange (H6)
were tested using a block model that divided the expert information
exchange matrix into three blocks based on actors’ membership in the
(1) Industry Coalition, (2) Environmental Coalition, or (3) a residual
group. Thus, an above-average overall density of the within-coalition
blocks 1–1 (Industry Coalition) and 2–2 (Environmental Coalition) would
support our hypothesis (for more details, see Appendix C).

We used UCINET 6 [85] and R 3.3.1 [91] for data processing,
analysis, and visualization. The data were collected through the Sur-
veyMonkey platform [92].

4. Case description

The Czech Republic is a post-communist regime classified as a ra-
ther consensus model of democracy with a bicameral parliament,
multiparty system, proportional representation, and prevailing practice
of executive power-sharing in coalition governments [93,94]. The de-
cision-making process on policy proposals is controlled primarily by the
ruling political parties relying on support from the majority in the
Chamber of Deputies and the competent Ministries (Ministry of In-
dustry and Trade, Ministry of Agriculture, Ministry of Environment),
which are primarily responsible for policy formulation and im-
plementation. Interest group representation, although formally resem-
bling a neocorporativist model, is not compromise-oriented and its
functioning is closer to neopluralism. Thus, the associated policy venues
are primarily used as vehicles for interest promotion and have only
consultative competencies [95,96]. This creates a situation of major-
itarian politics in a (semi)consensual institutional setting.

As a legacy of the command economy, Czech energy policy has been
formed mostly by technicians recruited from industry and thus is de-
signed for large centralized resources based on conventional fuels,
especially coal and nuclear power. The position of conventional re-
sources is further bolstered by a strong emphasis on energy self-suffi-
ciency, which values coal as a safe domestic source [97]. In media
discourse, coal has been framed predominantly economically and

Table 1
Response rate based on actor type.

Actor type Responded Total Response rate
(%)

Central and regional governance 16 16 100
Central and regional political parties 16 18 89
Environmental non-governmental

organizations
8 9 89

Research organizations 14 16 88
Professional associations and trade

unions
3 7 43

Industry 11 17 65
Total 68 83 82
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technically through the performance of mining companies and the fu-
ture of the industry. Environmental issues, much less represented, are
mostly related to the direct mitigation of adverse local impacts [81].
This image of coal is further strengthened by substantial anti-en-
vironmentalist elite framing [98,99] and skeptical public perception of
renewable energy [100].

The country is characterized by a coal-based economy [101] which
has regularly ranked among the largest world net exporters of elec-
tricity with about 13 TWh generated by an equivalent of 16 million tons
of burnt coal [102]. Although there are reserves of bituminous coal,
brown coal, as well as lignite, only brown and bituminous coal continue
to be mined. There is a planned phase-out in 2023 of bituminous coal
production which is located in the Czech part of the Upper Silesian
Basin. Brown coal opencast mining is located in the North Bohemian
Basin (also frequently referred to as the Most Basin) and the Sokolov
Basin [79,81]. There are 871 million tons of recoverable brown coal
reserves owned by the state as well as private companies, thus creating
a strong incentive to expand or at least maintain production [82,103].
Moreover, this position has been consistently supported by the Ministry
of Industry and Trade, which has repeatedly proposed rescinding the
territorial ecological limits of surface coal mining (henceforth “the limits”)
established by the first post-communist government in the brown coal
regions of the Czech Republic. The limits were imposed primarily to
diminish the ecological burden wrought by surface extraction of brown
coal and the production of electricity in those regions as well as to
reduce the impact on urbanized areas and other infrastructure
[79,104]. They have been the focus of ongoing public and political
debate since their establishment in 1991 [105]. The question of the
limits soon became one of the major issues for the formation of the
Czech environmental movement, which now has professionalized and
started to rely on advocacy, lobbying, and expert knowledge for pro-
moting its agenda [80,106,107]. Evidence-based tactics have also been
used by proponents of rescinding the limits, including the Ministry of
Industry and Trade, arguing it is necessary to secure heating supplies
(cf. [108,109]). Thus, despite the fact that the State Energy Policy [110]
envisages a long-term phase-out of coal, the process has been protracted
and could be described as a contested transition.

5. Results

The Czech coal subsystem was clustered into two coalitions with
opposing PCBs (H1). In this section, we present the composition and
attributes of these coalitions, including their PCBs, as well as the results
of the evaluation of the three investigated mechanisms.

5.1. Usual suspects: industry coalition and environmental coalition

We identified two coalitions, the Industry Coalition (IC) and
Environmental Coalition (EC), based on the combination of the K-means
cluster analysis used for exploring PCBs and the faction analysis applied
to the political cooperation network. A 2-clusters solution was selected
for the K-means cluster analysis of PCBs (see Appendix B) based on the
highest silhouette width of 0.371 (within the range of 2–10 clusters).
The 3-factions solution identified three cohesive subgroups (factions)
with high proportion of correctness at 0.705 (see Appendix C).
Although increases in the number of factions produced solutions with
somewhat higher proportions of correctness, the first two factions in the
3-factions solution are to a large extent homogenous in terms of PCBs
and show high face validity in contrast to solutions with more than 3
factions.

These results support the first hypothesis, which assumes the pre-
sence of two coalitions with distant PCBs. Their distance in terms of
PCBs is examined in Section 5.3.

The political cooperation matrix blocked by coalition memberships
(see Table 2) showed high within-group densities for both the En-
vironmental (0.255) and Industry (0.279) coalitions, whereas within-

group density for the Residual Group (0.055) was not statistically dif-
ferent from the overall network density (0.090). Although there are
disproportionately more interactions within the coalitions, the low fit of
the block model (0.067) shows that coalition membership is by far not
the only driver of political cooperation. This is not that surprising since
a number of other effects (be it network endogenous effects such as
triadic closure or exogenous effects such as different forms of homo-
phily or entrainment) are expected to be at play (cf. [51]). The within-
group interactions in the Residual Group as well as the between-group
interactions are not statistically different from the overall average
(network density) except for blocks 1–3 (the Industry Coalition to Re-
sidual Group) and 3–2 (Residual Group to Environmental Coalition). The
1–3 block consists of ties from the Industry Coalition to mostly decision-
making and administrative bodies (approx. 75% of the 1–3 ties). The
3–2 block exhibits significantly lower density of ties compared to the
overall network density, indicating a lack of recognition of ENGOs’ and
research actors’ relevance from the Residual Group.

5.2. Composition of the coalitions

There are 17 members in the Industry Coalition and 18 actors in the
Environmental Coalition (see Table 3). The properties of the coalitions in
terms of their reputational power, core beliefs, PCBs, as well as struc-
tural characteristics and percentage of members included in the core of
the political cooperation network are summarized in Table 4. The same
indicators were used to describe the whole political cooperation network.

The Industry Coalition consisted of 17 actors and was dominated by
the industry sector represented by six companies, a professional asso-
ciation, and a trade union. There are also three political parties at the
state level (two ruling and one opposition party) and two political
parties in the Ústí region (both ruling parties) as well as two central
state agencies, one of them being the Ministry of Industry and Trade, a
regional agency, and a regional council. The Environmental Coalition
consisted of 18 actors, mostly ENGOs (8) and research organizations
(6). The remaining members are two political parties from the state
level (one of them is an opposition party, the other one is not re-
presented in the Chamber of Deputies) and two state agencies, one of
them being the Ministry of Agriculture.

Relationally, both coalitions have comparable densities that are
about three times the overall average (0.090). The IC is highly cen-
tralized (0.533) around a state-owned company (coalition out-de-
gree= 10), a ruling party (11), and a trade union (11), who are the
most active actors, as well as the Ministry of Trade and Industry, who
was the most popular actor (coalition in-degree = 12). The cen-
tralization of the EC is markedly lower (0.375). Nevertheless, the EC
subgraph exhibited a core–periphery structure (core–periphery

Table 2
Block model – coalition membership.a

1: IC 2: EC 3: RG

1: IC 0.279 0.065 0.137
2: EC 0.078 0.255 0.056
3: RG 0.062 0.013 0.055

a Adj. R2 = 0.067, p < 0.001 (significant values in bold), obs. = 4556.

Table 3
Coalition membership based on actor type.

Industry coalition (n=17) Environmental coalition (n=18)

2 political parties (Ustí region) 8 ENGOs
3 political parties (central) 2 state agencies (central)
3 NGOs 2 political parties (central)
2 state agencies (central) 6 research organizations
1 regional agency (Ústí region)
6 companies
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fit = 0.733; see Appendix C). This might indicate different cooperation
patterns within the coalitions. Whereas the IC seems to be centralized
around the aforementioned actors and was clustered at the state and
regional level, the EC was formed around a clique of 5 ENGOs (core
members) that exchange resources and coordinate with the rest of the
coalition. At the network level, there was only a moderate fit with the
core–periphery structure (0.41; see Appendix C), corresponding with
the expected presence of two relationally cohesive groups – coalitions.
The core consisted of 23 organizations, eleven of which belong to the IC
(48% of the core) and six to the EC (26%). In terms of reputational
power, the IC had about a 2.5× higher score (0.478) than the EC
(0.183). The differences were statistically significant and could indicate
that although the EC was well-connected to the decision-making actors
(more below) than the rest of the network in general, the impact of its
interactions was limited. The core beliefs, expressing normative as-
sumptions about how society and the economy ought to be organized,
showed the expected ideological polarization. The core beliefs dimen-
sion was measured through a composite variable rescaled to range
between 0 and 1, where the former indicates a laissez-faire position, the
latter an interventionist position, and 0.5 a neutral position. The IC
position (mean 0.384) was closer to an economically liberal view,
whereas the EC position (0.653) was closer to a mixed-economy ap-
proach (for more information, see Appendix B).

5.3. Policy core beliefs

Comparison of the coalitions’ PCBs, specifically their policy, eco-
nomic, environmental, and process dimensions, supported the ex-
pectation about their opposing positions. Compared to the entire net-
work, the lower standard deviations of the PCBs dimensions of the
coalitions supported the assumption of their belief homogeneity (cf.
[42]). The PCBs dimensions were composite variables rescaled to range
between 0 and 1, where the former indicates a strong pro-coal position,
the latter a strong anti-coal position, and 0.5 a neutral position (see
Appendix B).

The coalitions were markedly distinct in all four dimensions. In the
economic dimension, the Industry Coalition (mean 0.309) uniformly
supports the overall economic benefits of coal mining and use.
Nevertheless, the impacts of the decline in surface mining (henceforth
“mining”) on household heating supply and regional development are
evaluated differently. The IC position is rather homogenous in the
former but divided in the latter. The Environmental Coalition (mean
0.779) rejects the overall economic benefits of mining and its im-
portance for regional development and marginally recognizes the

negative impacts of mining decline on household heating supply. In the
environmental dimension, the IC (mean 0.413) is divided on the en-
vironmental impacts of the mining and burning of coal and completely
rejects its impacts on climate change. In contrast, the EC (mean 0.914)
is nearly unanimous in its negative evaluation of coal's impacts on the
environment as well as climate change. In the policy dimension, the IC
(mean 0.249) unambiguously favors the importance of coal for the
Czech Republic's energy independence, with only a minor dissent from
the view that coal should be a key component of the future energy mix
and that the mining limits should be lifted. The EC (mean 0.798) to
some extent concedes that coal plays a role in energy independence but
is strongly against the rescinding of mining limits and a future energy
mix based on coal. In the process dimension, the IC (mean 0.331) is di-
vided on the question of trust among key players in the coal industry.
On the other hand, it largely agrees on the functionality of the mine life
cycle and adequateness of the legal and regulatory framework. The EC
(mean 0.782) sees the relationships among key players as distrustful, is
divided on the issue of mine life cycle functionality, and sees the legal
and regulatory framework as insufficient (Fig. 1).

These results support the first hypothesis, which assumes the pre-
sence of two coalitions with distant PCBs.

More specifically, the two coalitions significantly differ across all
four dimensions. The largest distance between the coalitions is in the
policy dimension, which captures the future role of coal including the
politically sensitive question of mining limits. Likewise, they markedly
disagree on the environmental dimension, which accounts for environ-
mental degradation including climate change impacts, as well as the
economy dimension, which evaluates the economic benefits of coal
mining. In the process dimension, both coalitions exhibit the largest
variance, thus indicating weaker within-coalition consensus.

5.4. Decision-making actors: far from consensus

The first investigated mechanism, fragmentation of political authority,
focuses on (H2) cross-coalition membership of the decision-making
actors and (H3) comparatively higher variability of their PCBs. As for
the former, three key decision-making actors (Ministry of Agriculture,
Ministry of Environment, and Ministry of Industry and Trade) have
been classified in different groups. The Ministry of Agriculture is a
member of the EC, the Ministry of Industry and Trade is a member of
the IC, and the Ministry of Environment is part of the Residual Group
(see Appendix B). Each of the ministries is controlled by a different
ruling party, their PCBs are markedly different, and they are influenced
by opposing coalitions.

Table 4
Coalition attributes.a,b

Reputational power PCB economy PCB environment PCB policy PCB process Density Degree centralization % core

IC 0.478a 0.309a 0.413a 0.249a 0.315a 0.279 0.533 48
(0.232) (0.222) (0.197) (0.146) (0.106)

EC 0.183b 0.779b 0.914b 0.798b 0.757b 0.255 0.375 26
(0.175) (0.161) (0.139) (0.142) (0.171)

RG 0.211b 0.480c 0.574c 0.451c 0.497c 0.055 0.174 26
(0.200) (0.234) (0.211) (0.233) (0.253)

Total 0.271 0.516 0.624 0.492 0.520 0.090 0.353 100
(0.233) (0.273) (0.266) (0.278) (0.258)

a All variables range between 0 and 1. For details on PCB dimensions, see the Data and Methods section and Appendix B.
b One-way ANOVA tests for reputational power and PCBs economy dimension significant at p < 0.05. One-way ANOVA tests for remaining three PCBs di-

mensions significant at p < 0.001. Fisher's Least Significant Difference test was used to determine pairwise differences between the three groups for each dimension.
The groups with a different superscript letter are significantly different at p < 0.05 with Bonferroni correction. For more details, see Appendix B.
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Thus, these results support the second hypothesis on fragmentation
of decision-makers based on their cross-coalition memberships.

We also applied a median-based Levene's test [86] to evaluate
whether the sub-samples (i.e., the decision-makers and the other six
remaining groups) have equal variances in the policy dimension of PCBs
which captures views on the future of coal in the Czech Republic and
seems to constitute a cleavage within the subsystem. The results show
that the decision-makers’ variance was larger and statistically different

(p < 0.05) only when compared to the ENGOs but not to the other
actor groups (see Appendix B).

These results do not support the third hypothesis on higher varia-
bility of decision-makers’ PCBs in comparison to the other actor groups.
The descriptive measures (see also Fig. 2), nevertheless, indicate a large
spread of their PCBs with a range from 0.11 to 0.89 and a standard
deviation (0.23) for the policy dimension.

Fig. 1. PCB comparison based on coalition membership.1,2
1All variables range between 0 (strong pro-coal position) and 1 (strong anti-coal position). For details on PCB dimensions, see the Data and Methods section and
Appendix B.
2Multiple comparisons test was used to determine pairwise differences between the three groups for each dimension. The groups marked with a different superscript
letter and different color are significantly different at p< 0.05. For more information, see Appendix B.
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5.5. Targeting decision-makers: a shared practice

The second investigated mechanism, access to political authority,
focuses on ENGOs’ and industry actors targeting of decision-makers via
political cooperation (H4a and H4b) and expert information exchange (H5a
and H5b) ties. Thus, the resulting block model captures patterns of
interactions among the aforementioned groups and the rest of the
network (the remainder). The block model of the political cooperation
network (Table 5) shows that both ENGOs and the industry extend
disproportionately more ties to the decision-making actors, thus pre-
senting an indication of the assumed targeting. More specifically, the
densities of the 1–3 (ENGOs to decision-makers) and 2–3 (industry to
decision-makers) blocks are 0.333 and 0.181 in comparison to the
overall network density of 0.090. There are also disproportionately
more ties from decision-makers to the industry (3–2 block with density

0.167), which also supports the findings on privileged access of the
Industry Coalition. Additionally, there was evidence of targeting also in
the case of the remainder (4–3 block with density 0.143), which includes

Fig. 2. PCB scores based on actor type.1,2
1All variables range between 0 (strong pro-coal position) and 1 (strong anti-coal position). For details on PCB dimensions, see the Data and Methods section and
Appendix B.
2The blue dots represent the scores of individual organizations. The dotted line represents a neutral position (0.5); the green line represents the mean value.

Table 5
Block model – political cooperation.a

1: ENGOs 2: industry 3: decision-makers 4: remainder

1: ENGOs 0.786 0.063 0.333 0.048
2: industry 0.042 0.136 0.181 0.107
3: decision-makers 0.104 0.167 0.267 0.099
4: remainder 0.054 0.069 0.143 0.057

a Adj. R2 = 0.095, p < 0.001 (significant values in bold), obs. = 4556.
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research actors. Interestingly, the density of the 2–2 industry block
(0.136) is not statistically different from the overall network density.
This may indicate the co-existence of cooperative and competitive re-
lationships among the industry actors. The block model of the expert
information exchange network (Table 6) provided a similar picture. The
densities of the 1–3 (ENGOs to decision-makers) and 2–3 (industry to
decision-makers) blocks were 0.563 and 0.278, respectively, in com-
parison to the overall network density of 0.173. There were also two
notable differences from political cooperation. Firstly, the 3–2 block
(decision-makers to industry) does not differ from the overall network
density. Secondly, there are disproportionately more ties from the in-
dustry to the remainder (2–4), which also includes administrative
bodies. The lower fit of the block models (adj. R2 = 0.098 for each) is
not surprising given the actor heterogeneity of the coalitions. Although
targeting was only one of the drivers of interactions, it clearly con-
tributes to its structuring.

These results partially support the fourth (H4a, H4b) and fifth (H5b,
H5b) hypotheses, which assume targeting of decision-makers by ENGOs
and industry actors. The partial support of the hypotheses is due to the
comparable pattern of ties from the residual group (which includes non-
principal coalition members such as research organizations) to the de-
cision-makers.

5.6. Coalition-based patterns of expert information exchange

The third investigated mechanism, use of expert information, focuses
on (H6) prevalent patterns of expert information ties within the sub-
system's coalition structure. The block model (Table 7) of the expert
information exchange network shows that within-coalition densities of
the Industry Coalition (1–1: 0.478) and Environmental Coalition (2–2:
0.441) are almost three times higher than the network density (0.173).
The only other statistically different interaction is the 1–3 block, which
consists of ties from the Industry Coalition (1) to mostly decision-making
and administrative bodies in the Residual Group. The cross-coalition
densities (1–2 and 2–1), on the other hand, do not statistically differ
from the network density. As in the previous case, the lower fit (adj.
R2= 0.094) of the block model indicates that coalition membership is
only one of the drivers of expert information exchange.

These results support the sixth hypothesis, which assumes a higher
density of expert information exchange within the coalitions than
across them.

6. Discussion

Sociotechnical transitions are inherently political as they involve
diverse actors that compete over their pace and direction [7,111]. Re-
sulting external perturbations (such as rapid growth of new technologies)
then impact more specific and semi-autonomous sectors (such as the
energy industry) in terms of opening opportunities for major policy
change. In this context, we focused on the conditions for policy change
in an adversarial subsystem, specifically, the case of the coal subsystem
in the Czech Republic. We examined the subsystem's coalition structure
and investigated particular mechanisms through which the present
coalitions and policy actors interact and thereby influence the sub-
system dynamics. In line with the theoretical expectations on mature
[19,31] and adversarial subsystems [25,59], we identified two op-
posing coalitions. The Industry Coalition led by industry incumbents is
the dominant coalition with superior resources including direct access
to decision-making through two central and two regional ruling poli-
tical parties and the Ministry of Industry and Trade. It considers coal to
be as an integral part of the future energy mix and supports rescinding
the mining limits. The Environmental Coalition led by ENGOs, on the
other hand, challenges the status quo and promotes a rapid departure
from coal. It tries to offset its inferior position by focusing on the key
issue of mining limits and by using its transactional capacity [63].

As expected in adversarial subsystems [25,59], the two coalitions
differ markedly in their PCBs. In addition to the pro-status quo or-
ientation of the dominant coalition, this circumstance limits opportu-
nities for policy change through negotiated agreement [14]. In this
high-conflict environment, the situation is expected to be further af-
fected by the so-called devil shift—a systematic bias to overestimate the
capacities and bad intentions of political opponents which further
deepens distrust between competing advocacy coalitions [112] and
thus hinders policy learning opportunities [113]. As a result, any in-
ternally driven major policy change is blocked by a competing coali-
tion. However, this situation does not generate a “hurting stalemate”
[112] but rather a series of partial incoherent policy modifications that
both introduce transition-oriented measures as well as reinforce the
vested interests of the industry.

In this context, the Environmental Coalition utilizes opportunity
structures provided by external perturbations, such as increasing
Europeanization of energy and environmental policies [114,115], to
further legitimize and boost its demands to the government. The
dominant Industry Coalition, on the other hand, has been relatively
successful in resisting these pressures and maintaining the status quo.
This is well-documented by recent notable events such as the rescission
of limits on the Bílina mine site of the majority state-owned company
North Bohemia Coal Mines in 2015 [109]. While the Ministry of Trade
and Industry tried to push the rescission of limits further in the pro-
posed Raw Material Policy, this effort has been rejected by the govern-
ment [116]. Likewise, although the updated State Energy Policy, a key
strategic document, proposes penalization of low-efficiency coal-fueled
power generation, the government has not approved an amendment
that would set related obligatory compensation payments [110,117].
Importantly, the key decision on the limits for the Czechoslovak Army
Mine has been postponed to 2020, thus keeping alive the opportunity to
substantially prolong coal mining and utilization [118]. Nevertheless, it
would be a simplification to describe the subsystem only in terms of the
two competing coalitions.

Table 7
Block model – expert information exchange.a

1: IC 2: EC 3: RG

1: IC 0.478 0.121 0.209
2: EC 0.183 0.441 0.116
3: RG 0.153 0.066 0.112

a Adj. R2 = 0.094, p < 0.05 (significant values in bold), obs. = 4556.

Table 6
Block model – expert information exchange.a

1: ENGOs 2: industry 3: decision-makers 4: remainder

1: ENGOs 0.982 0.167 0.563 0.140
2: industry 0.073 0.348 0.278 0.206
3: decision-makers 0.208 0.208 0.633 0.139
4: remainder 0.122 0.161 0.226 0.120

a Adj. R2 = 0.095, p < 0.001 (significant values in bold), obs. = 4556.
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That said, we reflect on the early critique of the Advocacy Coalition
Framework's overreliance on belief systems at the expense of its rela-
tional element [119,120] as well as strategically oriented motives of
actors’ interactions [121]. In other words, the assumption of shared
policy core beliefs and coordinated activity implies a restrictive definition
of coalitions. To obtain a more nuanced picture, it is useful to focus on
the relational element (factions) in order to investigate with whom
actors cooperate, regardless of their PCBs. Overall, the results are not
notably different from the coalition detection (see Appendix B), which
supports the initial expectation of two competing and ideologically
distant coalitions. However, there are also deviant cases that differ from
the average PCBs scores of the factions. These actors are tightly linked
with other members of the given faction but do not share their PCBs
(see Appendix B). As such, they may be regarded as potential brokers
that could facilitate dialogue with actors outside the faction and
thereby encourage policy learning. The Government's Office occupies
such a position within the Industry Coalition-led faction. Following this
argument, its position should be further strengthened and utilized. A
related methodological implication is that it might be problematic to
use only subgroup cohesion measures, such as faction analysis, to
identify coalitions (cf. [42,48]).

To provide a more comprehensive view on how the adversarial
subsystem functions, we have further complemented the coalition
analysis with a focus on three particular mechanisms: (1) fragmentation
of decision-makers, (2) targeting of decision-makers, and (3) use of
expert information.

First, the decision-makers are fragmented in terms of their prevailing
interactions as well as PCBs. The resulting cross-coalition memberships
of decision makers are expected to limit policy learning opportunities in
a high-conflict environment (cf. [19,33]) and generally impede long-
term planning as well as management. This is important especially
given the mixed membership of the three competent ministries. More-
over, a large spread in PCBs is present also among state agencies re-
sponsible for supervising and evaluating policies. In general, such po-
litical authority fragmentation is considered to constitute an important
barrier to the transformation of policy learning into specific policy
changes [26,122]. As Poloni-Staudinger [123] shows, the institutions
and mechanisms of consensual democracy tend to improve the en-
vironmental effectiveness of governments [94]. Their strengthening
through inclusively designed policy venues supporting cross-coalition
interactions and stakeholder engagement could therefore incentivize
policy learning (cf. [51]). The creation of institutions that would co-
ordinate and/or supervise transition-related activities of the relevant
state agencies seems to be a reasonable option.

Second, the targeting of decision-makers through political cooperation
and expert information is done by both ENGOs and industry as well as by
research organizations. The ENGOs’ activities are in line with transac-
tional activism [63], which aims to form partnerships with key gov-
ernment actors [124]. Nevertheless, there is clear evidence that in-
dustry actors, dominated by incumbents, rely on the same tactic [68].
Importantly, decision-makers extend disproportionately more political
cooperation ties exclusively to industry, which is expected to strengthen
regime-resistance [68]. The use of the targeting tactics to induce a
gradual policy change is thus contested by opposing actor groups that
include most of the principal members of competing coalitions [25].
Altogether, we expect that the targeting practiced by ideologically
distant actors that belong to different coalitions over time deepens
fragmentation among decision-makers and increases the level of con-
flict within the subsystem.

Third, expert information exchange strongly overlaps with coalition
membership. This finding suggests that the use of expert information
increases cohesiveness within coalitions and shows a limited potential
for policy learning across coalitions. In contrast to the technocratic view
[125], this indicates a political nature underlying expert information
[25] amplified by conditions of high conflict and lack of established
expert forums [19,22]. As in the previous case, the involvement of

policy brokers and entrepreneurs is expected to enhance opportunities
for cross-coalition policy learning [126,127]. In this context, a prag-
matic approach to expert information [128] that requires critical in-
teraction between experts, decision-makers, and the public should be
promoted [129].

The study has important limitations that should be addressed in
future research. First, it is a single cross-sectional case study, which im-
plies limited generalizability of the results. The study primarily pro-
vides novel empirical evidence (see [130]) to research on adversarial
policy subsystems [25,59] and, more broadly, policy dimension of en-
ergy transition [7,10] that should be further integrated in comparative
studies (cf. [40,131]). Second, it uses mainly exploratory methods with
limited potential to account for confounding variables and other po-
tential sources of bias. Considering the above, there appear to be sev-
eral productive avenues for future research. Application of tie-forma-
tion models could be used to identify drivers of cooperation that allow
for multi-theoretical and mechanism-based explanations [132], while a
longitudinal study would be a logical step enabling the examination of
such processes over an extended period of time [28,133]. A position
analysis could help to identify actors potentially critical for overcoming
polarization of the policy subsystem and fragmentation of political
authority [28,134], optimally executed as mixed-methods research in
order to uncover how key actors themselves understand their position
[135]. Likewise, taking into account the importance of landscape
pressures, research on external perturbations [16,18] as well as policy
transfer seems to be especially promising [136].

7. Conclusions

This study examined advocacy coalitions and interactions among
policy actors within an adversarial subsystem. More specifically, we
focused on the Czech coal subsystem, which faces increasing transition-
induced pressures. We identified two ideologically distant coalitions
that compete over access to fragmented political authority and whose
expert information exchange tends to reproduce within-coalition co-
ordination patterns. Thus, we argue that the Czech coal phase-out will
not unfold through incremental adjustments [137] that result from
policy learning or negotiated agreements. Instead, it will continue to be
driven by external perturbations which, nevertheless, do not disrupt
established institutional and policy arrangements due to the adversarial
nature of the subsystem. As a result, we expect the overlay of new ar-
rangements on top of those already existing without transforming the
subsystem's core logic [138]. This process is further facilitated by the
substantial relational as well as ideological fragmentation of the deci-
sion-making actors and political authority in general. As argued by
Geels et al. [139], such developments could nevertheless also indicate a
potential for more substantive policy changes if actors encounter new
problems and see new opportunities. The results of the IPPC's Special
Report [140] will likely bring such incentives for policy change, in-
cluding to reopen the discussion on the so-called Anti-fossil Act which
would authoritatively outline a transition pathway where a new round
of struggle between the Industry and Environmental coalitions could be
expected.

This study adds to the Advocacy Coalition Framework research by
analyzing the internal functioning of an adversary subsystem and
highlighting limitations of coalition detection techniques. It also makes
a theoretical contribution by complementing the Advocacy Coalition
Framework with mechanism-based explanations derived from related
literatures, particularly that on socio-technical transitions. Such ap-
proach locates the study of policy change within the complex context of
socio-technical systems, thus substantially exceeding the issue-specific
focus of policy subsystems and addressing the assumption of their in-
terdependency (cf. [19]). The Advocacy Coalition Framework, on the
other hand, provides a conceptual and methodological toolkit well-
suited for in-depth analysis of policy processes, a crucial part of the
socio-technical systems’ institutional structure (cf. [7]). Integrating the
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two frameworks thus offers significant potential to enhance research on
energy transition by explicitly linking its macro-level (e.g., decline of
specific industries) and meso-level (e.g., related policy changes) pro-
cesses.
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