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Abstract

The world faces grand challenges that threaten our socio-economical, ecological, and political systems. Inequities,
insurrections, invasions, and illiberal democracies represent a sample of the population of problems facing life as we
know it. Paramount among these problems lie climate change, caused principally by human activity of burning fossil
fuels. This paper offers a perspective on climate change from a“lens”in the social sciences. By analyzing applications (n
=67) of the Advocacy Coalition Framework (ACF) to climate change, we aim to examine patterns across these appli-
cations of the ACF, particularly concerning the characteristics of coalitions, how they behave, change policy, and learn.
We conclude that future studies should examine how coalitions and beliefs can better address wicked problems in

an increasingly global and interconnected world. We propose the prioritization of studying non-democratic govern-
ance arrangements and underrepresented locations of study, pairing the ACF with other theories and frameworks to

address complex questions, and prioritizing normative dynamics of climate change politics.
Keywords: Policy process, Comparative public policy, Meta-review

Introduction

The world faces grand challenges that threaten socio-
economical, ecological, and political systems. Inequities,
insurrections, invasions, and illiberal democracies repre-
sent a sample of the population of problems facing life as
we know it. Paramount among these problems lie climate
change, caused principally by human activity of burning
fossil fuels. A problem of global and historic proportions,
climate change affects all life on Earth, and the ways we —
as societies — think about, talk about, and act will shape
the future on this planet. Of course, climate change does
not exist independently of us. We relate to this problem.
We understand the impacts of this problem through our
personal and professional lived experiences. We might
assign social or economic values to any nonliving and liv-
ing entity affected by climate change. We might use the
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natural and physical sciences to understand the severity
of climate change’s effects, link together explanations of
its causes, and project its trajectories. Similarly, we might
use the social sciences to understand better the dilemmas
inhibiting or enabling collective responses.

This paper examines the political contestation over
climate change through the Advocacy Coalition Frame-
work (ACF) (Jenkins-Smith et al. 2018; Sabatier 1988).
The ACF is a robust and well-tested framework that
enlightens our understanding of climate change debates
and policymaking by bringing attention to how individu-
als form coalitions and engage in various political strate-
gies to learn and influence policy. We use the ACF as a
social science “lens,” or a way of understanding an issue
through standardized assumptions in approaching com-
plexity that leads to collective gains in knowledge and
maybe inform how to act. This is a critical perspective for
understanding climate change policy, as coalitions com-
prise the political forces that drive policy change or stasis
sub-nationally, nationally, and internationally.
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The ACF emerged from political science to describe and
explain contentious public policy choices, meaning the
waxing and waning of political discord and dissensus over
government actions and inactions. With more than thirty
years of research under its theoretical umbrella, research-
ers have used the ACF to describe and explain how people,
organizations, and governments coordinate their behav-
jor into coalitions of allies by common beliefs and values
to influence the course of society through public policy
decisions. With allies come opponents, and the ACF spe-
cializes in producing knowledge about the nature of inter-
actions between friends and foes when public policies are
under dispute. Additionally, the Framework emphasizes
the propensity for people and their associated coalitions
to learn and adapt to signals in their environment, par-
ticularly scientific and technical information that might be
produced and distributed by their allies or opponents.

The number of applications where researchers have used
the ACF to understand contentious coalitional politics and
policy issues counts in the hundreds worldwide (Jang et al.
2016; Li and Weible 2019; Nohrstedt and Olofsson 2016;
Pierce et al. 2017; Weible 2008; Osei-Kojo et al. 2022).
However, a meta-review that examines the applications
of the ACF to climate change specifically has never been
attempted. Because of the coalitional nature of climate
change politics, this paper aims to examine what we can
learn about the successes and failures of these coalitions,
and how we might learn from them. The ACF is particu-
larly well-suited to do this, considering its emphasis on
coalitions and coalitional politics, as well as the variety
of applications in this sample that represent a diversity of
articles across various disciplines, different countries, and
different governmental contexts. This paper draws insights
from the ACF’s research reservoir to help understand cli-
mate change and how coalitional politics either drive or
inhibit policy to address climate change in a meaningful
and comprehensive way. We begin with a brief synopsis
of the ACFE. We then review all ACF applications to cli-
mate change to date (n = 67) and synthesize the lessons
learned from this research. We conclude by laying out an
agenda for future research and some general strategies for
addressing climate change from an ACF perspective.

Overview of the Advocacy Coalition Framework

To help convey the lessons from ACF applications and
their applicability to climate change, particularly con-
cerning the behavior of coalitions, we introduce the basic
tenets of the “Framework”’ Any framework is a collec-
tion of ontological concepts related to various theoreti-

cal interactions, often called “hypotheses;,” “principles,

! This synopsis of the ACF is based on more detailed accounts, see Jenkins-
Smith et al. (2018).
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“expectations,” and so on. Researchers adopt these con-
cepts to help learn and communicate about an issue within
a particular scope, as described by the types of questions
typically asked and answered under the Framework (Laka-
tos 1978; Lauden 1978). All frameworks emerge initially
from empirical observations and, over time, as evidence
and insights accumulate, are updated. Sometimes this hap-
pens through refutation and confirmation of hypotheses
or better-contextualized understandings of behaviors. Of
course, the threat of a framework is the imposition of a
conceptual lens on the context by overly distorting inter-
pretations and shackling any emergent or contextualized
insights. Thus, a framework is best applied as a comple-
mentary aid to understanding, not as a sole source. Ide-
ally, frameworks should complement other scientific
approaches, reflexively from the researcher, or both.

The ACF extends the gaze beyond traditional govern-
ment institutions (e.g., a parliament or legislature, courts,
executive offices, bureaucracies) to include the whirlpool
of entities of the formal and informal groups and organiza-
tions who seek influence on public policies (Griffith 1939),
and eventually coalesce into coalitions. These entities might
include government officials (both elected and adminis-
trative), informal collections of active citizens, formally
registered nonprofits, large multinational corporations, uni-
versities, think tanks, and news sources. The ACF calls those
entities actively engaged in policy issues “policy actors” Ulti-
mately, this involves fundamental questions of how people
and associated groups relate to governments and vice versa,
as might be found, for example, in corporatist or pluralist
arguments (see McFarland 2004; Schmitter 1974). By exam-
ining the interactions among formal and informal groups or
organizations within and outside of government, the ACF
broadens our perspective beyond the electoral system found
in democracies that often consume the attention in politi-
cal science. Instead of focusing on such electoral systems,
it focuses on subsets called a “policy subsystem” that deals
with particular issues, such as climate change. Policy subsys-
tems exist at national and subnational scales, especially in
federally structured governments, overlap with other policy
subsystems, and evolve and change over time as problem
definitions shift and new ideas and people emerge.

The ACF assumes these entities (people and organi-
zations) will form alliances (called “advocacy coali-
tions”) based on shared values and beliefs and realize
those values and beliefs in society, often through pub-
lic policy. The ACF models these in a belief system
wherein the most important for forming and maintain-
ing coalitions are “policy core beliefs,” a collection of
general values and beliefs about causes, problem sever-
ity, policy preferences, and more. Resistant to change,
policy core beliefs are the glue that binds coalitions
together. Examples of policy core beliefs include belief
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in the severity and anthropomorphic causes of climate
change, valuing the welfare of those affected, prefer-
ences over mitigation and adaptation policies, and
more. Unlike political parties, advocacy coalitions are
rarely formal entities (Weible and Ingold 2018). Their
networks vary from deliberate coordination of politi-
cal activities to implicit alliances where allies settle
into roles and niches that complement each other. For
instance, some coalition “members” might deploy out-
sider tactics by organizing protests and shaping public
discourse, while others might deploy insider tactics by
working with governments to design regulations.

Many social science theories begin from a positive pole of
human nature with baseline assumptions of existing coop-
eration, trust, and willingness to communicate in collabo-
rative settings, simplistic portrayals of people who quickly
access and process information and knowledge without
biases. The ACF begins from the opposite and negative pole.
In more adversarial settings, it assumes that people respond
to threats by viewing their allies as angels and opponents as
devils, processing information through value-based biases,
and an unwillingness to compromise (Gronow et al. 2022;
Sabatier et al. 1987). Thus, advocacy coalitions tend to
show stability over time (Markard et al. 2015; Sotirov et al.
2021; Szarka 2010; Winkel et al. 2011; Weible et al. 2020),
“learning” from information tends to reinforce positions
than change them (Weible et al. 2022), and policy change is
inhibited by intransigent political conflict (Elgin 2015a, b).

It is not that people cannot reach collective decisions;
instead, nontrivial barriers obstruct the expression of
what might be deemed a more virtuous side of human
nature. Change under the ACF can be rare. Policy
change is most likely to occur, from an ACF perspective,
through changing circumstances in the policy subsys-
tem exploited by one or more advocacy coalitions. Coa-
litions might exploit events or shocks happening outside
or inside a policy subsystem (e.g., Nohrstedt and Weible
2010). Alternately, opposing coalitions might choose
to negotiate, particularly when they have exhausted all
other options and are dissatisfied with the status quo.
Learning too might lead to changes in policy, especially
during moments of intermediate intensities of conflict
and when the decision-making setting is based on fair
and transparent rules of information exchange.

The ACEF posits testable hypotheses (see Jenkins-Smith
et al. 2018). Instead of listing each of them with elabora-
tions, we synthesize them in the following vignette:

In high conflict situations, policy actors will coordinate
their political behaviors among allies in advocacy coa-
litions to influence public policy while their opponents
will do the same. Coalesced by their policy core beliefs
and showing stability over time, these advocacy coali-
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tions engage in debates and argumentations, with most
learning occurring among individuals within the same
advocacy coalition. However, this usually leads to more
reinforcement than a change in their beliefs. In con-
trast, learning rarely occurs between coalitions, pos-
sibly leading to changes in beliefs. Some policy actors,
particularly policy brokers, might facilitate cross-
coalition learning and the possibility of agreement on
policies. Given the friction in policymaking, advocacy
coalitions need to exploit opportunities through events
internal and external to the policy subsystem, the rare
situations of cross-coalition learning, and sometimes
negotiated agreements to achieve their policy goals.

Not all applications of the ACF test and explore this
entire vignette. Oftentimes, an application might focus on
forming advocacy coalitions or exploring the factors pre-
ceding an instance of policy change. However, a popula-
tion of applications offers a means to assess more of this
vignette to learn through refutation and confirmation, bet-
ter incorporate in the vignette what has been missed, and
articulate what we know, including the level of confidence
and gaps in knowledge. Using the ACE, we aim to deter-
mine what this framework has taught us about coalitions
and how coalitional politics operate in climate change pol-
icy in policy domains and locations across the globe.

Methods and materials

This analysis is based on sixty-seven empirical applica-
tions of the ACF to climate change across the globe. Only
peer-reviewed journal articles were included in this sam-
ple, excluding doctoral dissertations, book chapters, and
policy reports and analyses (see also Pierce et al. 2017;
Weible et al. 2009).

Our sampled articles specifically examine applications
of the ACF to climate change policy at the subnational,
national, and/or international level and, in some cases, in
a comparative context. While these articles may address
policy realms including energy, forestry, water, etc., they
are included in the sample as the coalitions in those sub-
areas impact climate change policy.

Articles were collected between October and December
2021. A search was first conducted using the library data-
base with the following search parameters: (1) the search
terms “Advocacy Coalition Framework” and “climate
change,” “climate;” or “global warming” in the abstract or
the keywords; (2) English-language only publications; and
(3) limited to peer-reviewed journal articles. No additional
filters were included. This initial search yielded a sample of
forty-six articles. We then searched Google Scholar with
the same search terms, though because Google Scholar
has fewer search delimiting options, these search terms
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returned articles with the keywords anywhere in the text
of the article. By manually combing through several hun-
dred additional articles and excluding those obtained
through the library database and those that did not fit our
established criteria, the Google Scholar search yielded an
additional twenty-one articles, for a total sample of sixty-
seven empirical applications.’

We used the library database, our institution’s research
repository, in the first stage as it facilitated the filtering
out of work that did not accurately reflect our search cri-
teria. However, by conducting a further search through
an unfiltered Google Scholar search, we are confident
that we have included all relevant articles that the library
database search may have excluded.

We included only peer-reviewed articles for the follow-
ing reasons: to maintain consistency with similar studies
(Pierce et al. 2017); to avoid the possibility of duplica-
tion of similar ideas from the other non-peer-reviewed
formats, such as dissertations or conference papers; and
practically, to increase the ease of systematic analysis
from numerous climate change studies by facilitating
document sharing and limiting document length.

To analyze applications, we adapted a codebook to facili-
tate comparison (see the Table 2 in Appendix). The code-
book was created based on previous codebooks used for
systemic review of ACF applications (Jang et al. 2016; Li
and Weible 2019; Pierce et al. 2017; Weible et al. 2009). We
added the category “Type of Response” (mitigation, adap-
tation, transition, or general response) to capture the type
of response employed by pro-climate coalitions to com-
bat climate change and climate change-related issues.® To
ensure reliability, coding was done in small batches across
the authors, shared, and examined for consistency. Our
analysis drew on the constant comparison method (Gla-
ser 1969). The main points and key arguments were sum-
marized, articles were then read thoroughly to discern the
details and methodology that yielded the key lessons, and,
finally, synthesized findings were reported below in the
“Discussion: analyzing coalitions and coalitional politics
from the ACF applications about climate change” section.

Results: summarizing the ACF applications

on climate change

We summarize the results of the sixty-seven ACF appli-
cations in three sections: a summary of ACF applica-
tions, a summary of ACF theoretical components and

2 While we did meet many of the PRISMA criteria (Page et al. 2021), we did
not specifically use the PRISMA approach, as we relied on an established
method used in similar studies (e.g., Pierce et al. 2017; Weible et al. 2009, Li
and Weible 2020). Though we did not perform a meta-analysis, we have clear
and replicable criteria to include or exclude articles in our population and to
develop our codebook.

3 The code form is available upon request from the authors.
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approaches, and a summary of how climate change is
addressed across the articles.

Summary of ACF applications

The summary of the applications is reflected in Fig. 1.
There is a substantial uptick in applications of the ACF
to climate change beginning around 2010-2011. From
2000, the publication year of the first climate change
application, to 2009, only five applications were pub-
lished, a mean of 0.5 articles per year. This is compared
to sixty-two applications published between 2010 and
2021, a mean of 5.2 articles per year. This uptick poten-
tially indicates increased concern in the social sciences
regarding environmental issues and, perhaps more
likely, the usefulness of the ACF to study and address
these issues.

The data that indicate both author and study locations
are heavily skewed towards Europe and North America.
The applications represent thirty-three studies in Europe
and eighteen in North America, with fifty papers by
authors representing institutions in Europe and twenty-
two in North America. Applications in Asia represent
the next largest number of author and study locations at
eight and eleven, respectively, though Asia, Africa, Aus-
tralia, and South/Central America are underrepresented.
Since we only reviewed articles published in English, this
phenomenon may be of language origin.

The sample includes three articles where climate
change is studied as a global problem, reflecting its trans-
boundary nature. These geographic gaps in the research
represent potential for future research. Namely, more
work is necessary in Asia, Africa, and South/Central
America, as a larger proportion of the world’s most vul-
nerable populations live on these continents and will be
most acutely impacted by climate change.

The majority of the applications were published in policy,
political science, or environmental science journals (1=43).
The remaining twenty-four applications represent journals
across a range of disciplines, including public administra-
tion and management (n=>5), sustainability (n=5), energy
(n=7), ecology (n=3), sociology (n=I), and technology
(n=1). The remaining two applications were published in
interdisciplinary journals. Thus, despite its foundations and
roots in policy process research, the ACF demonstrates
portability, indicating its usefulness in studying complex
questions about climate change across disciplines.

Figure 1 shows a sharp increase in applications of the
ACEF to climate change after 2010. However, few applica-
tions occur in Asia, Africa, Australia, and South/Central
America. The use of the ACF to analyze climate change
as a global problem rarely happens. The ACF also shows
portability outside its home disciplines, political science,
and related public administration and management fields.
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Fig. 1 Summary of Advocacy Coalition Framework applications (n=67) to climate change

Summary of ACF theoretical components and theoretical
approaches
While the depth of the utilization of the ACF varies across
the applications, the sample of articles explores three pri-
mary theoretical components of the ACF as described
in the aforementioned vignette: advocacy coalitions and
beliefs, policy change, or policy-oriented learning. Table 1
summarizes the breakdown of theoretical components.
Across the applications, fifty-six (61% of theoretical
components) address either coalitions and beliefs or both,
over twice the frequency of use of the other two theoreti-
cal components. Twenty-four applications address either
policy change (26%), and twelve address policy learning
(13%). Thus, in terms of applications to climate change,
the ACF is most often used to analyze coalitions and

their beliefs. This suggests that while the ACF includes
several other well-tested assumptions and hypotheses,
its emphasis on coalitions and their beliefs resonates the
most across social science disciplines regarding using the
ACEF as a tool. It also indicates the importance of coali-
tions in climate change policy.

Table 1 ACF theoretical components across studies

ACF theoretical emphasis Frequency Percentage
Coalitions and beliefs 56 61%

Policy change 24 26%
Policy-oriented learning 12 13%

Total 92 100%

May have addressed one or more of the theoretical emphases; thus, the total
(n = 92) exceeds the total number of articles in the sample (n = 67)
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a.What is the topical focus of the studies?
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Fig. 2 Summary of how climate change is studied

The applications represent a variety of theoreti-
cal approaches to applying the ACE Forty-three articles
explicitly utilize the ACF without much modification as
the theoretical lens, and six of those also add adaptations
or additions. Twenty-four articles combine the ACF with
other frameworks and theories. These include, for example,
transition studies (Akerboom et al. 2020; Haukkala 2018),
comparative politics (Aamodt 2018; Aamodt And Stensdal
2017), resource dependency theory (Elgin 2015a, b), stake-
holder analysis (Koivisto 2014), actor-centered institution-
alism (Hughes and Meckling 2017), and institutional path
dependency (Gralepois et al. 2016), among others. Addi-
tionally, one article adapted the ACF using elements of
social justice theory (Malloy and Ashcraft 2020), indicating
the need to explore further the normative elements of coali-
tions, namely emotions and values beyond just beliefs. This,
combined with other theories, suggests the flexibility of the
ACF in terms of being utilized in conjunction with other
theories to answer complex questions that perhaps move
past one aspect of climate change policymaking. Such flex-
ibility and portability make the ACF particularly useful in
studying actor-focus, coalitional politics.

Summary of how climate change is studied
The applications vary in how they approach climate
change in terms of the subsystem topic of focus, the scale
of the study, the type of response (mitigation, adaptation,
energy transition, or undefined/general response), and
methodology, as shown in Fig. 2.

While the primary focus of all sixty-seven articles is
larger climate change policy, thirty-nine articles explore

this via a topical issue focus (see Fig. 2a), including forests
and water (n=8); wind and solar (n=4); electricity and
heating (n=3); carbon capture and emission trading (n=4);
biofuels, fossil fuels, and nuclear phase-out (#=5); energy
and environmental policy (n=9); and other topics including
agriculture, risk management and mitigation, and air pol-
lution (n=6). This finding emphasizes the interconnected
nature of climate change as a problem, as its consequences
impact various realms of national policymaking, a range of
ecological systems, and an array of energy domains.

The scale of these climate change studies varies, from
a subnational to international focus (see Fig. 2b). The
majority of articles (n=41) explore climate change on
a national scale. Eighteen explore issues at the subna-
tional level and twelve at the international level. Fourteen
articles take a comparative approach, primarily at the
national level, though two articles compare subnational
and multinational issues. This is notable as the ACF is
most often used to analyze national or subnational issues.
However, its wide use to address climate change impli-
cates the global nature of climate change as a policy issue
and suggests the ACF is well-suited to address coalitions
that coalesce around policy problems at this level.

The articles’ topical foci other than climate change policy
specifically have a national or subnational scale of focus
(Fig. 2b). The vast majority explore issues in countries with
federalist systems where power is distributed vertically
from federal down to local governments, perhaps indicat-
ing that there are equally interesting scenarios related to
other environmental issues, that examining national-level
climate policy is difficult, or that climate policy is less-
developed at the national level in federal arrangements, as
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is the case in the USA, for example. The exception to this
trend is articles exploring the Netherlands or the Scandi-
navian countries, which do not have federal systems but
represent articles in this subsample that explore topical foci
outside climate change policy (n=14).

The types of responses to climate change vary across the
sample. While nineteen articles did not explicitly identify
the type of climate change response explored in the study,
the remaining forty-eight explicitly explore one or more
types of responses: mitigation (n=33), adaptation (n=17), or
energy transition (n=21I). However, the definitions of miti-
gation and adaptation, and to a lesser degree transition, vary
across articles and are open to the author’s interpretation of
the particular policy or issue they are exploring. This sug-
gests that definitions and goals regarding the consequences
of climate change, whether they be mitigating or adapting,
are unclear. This may have implications for policy clarity.

The majority of these ACF applications to climate change
utilize qualitative (#=40) or mixed methods (n=19),
though there are a few quantitative applications (n=38) (see
Kammerman and Angst 2021). Data sources include docu-
ments and reports, news media, surveys, interviews, and
researcher observations, among others. More quantitative
studies would help expand our knowledge of coalitions
and coalitional behavior.

Discussion: analyzing coalitions and coalitional
politics through ACF applications to climate
change

A deeper analysis of ACF applications to climate change
provides a wealth of knowledge regarding coalitions in
climate change policy. These key lessons and takeaways
are explored in depth by posing four questions: (1) What
are the characteristics of advocacy coalitions involved in
climate change? (2) How do coalitions behave? (3) How
effective have coalitions been in achieving policy change?
And (4) To what extent—if at all—are coalitions learning
and adapting? This analysis also largely confirms what
the ACF has found across various contexts and applica-
tions in that coalitions tend to fight over time to achieve
policy dominance for their position. The section con-
cludes with possible directions for future research.

What are the characteristics of advocacy coalitions
involved in climate change?

The structure of coalitions is crucial in understanding
how policy actors coalesce around climate change as a
policy issue, pursue policy solutions, and interact with
allies and opponents. Regardless of subsystem and gov-
erning system, most applications identified two advocacy
coalitions. These coalitions tended to represent either a
pro-climate position in favor of mitigation or adaptation
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policies or an anti-climate position in opposition to cli-
mate-conscious policies.

Depending on the topical foci explored, these coalitions
differed in their specific policy preferences and structure.
In other words, pro- and anti-climate coalitions manifest in
a panoply of coalitional descriptions. Highlights include:

+ Pro- and anti-coal phase-out coalitions in the Neth-
erlands (Akerboom et al. 2020)

+ Pro-oil status-quo coalition and anti-oil challenging
coalitions in Norway (Bang and Lahn 2020)

+ Fossil fuel and sustainability coalitions in the Dutch
electricity sector (Dekker and van Est 2020)

+ Economy first and pro-environment coalitions in the
energy debate in Victoria Australia and in Sweden
(Edmonds 2020; Newell 2018)

+ A status-quo economic coalition and energy security
coalition in Hawaii (Edmonds 2020)

+ Pro-economy and pro-ecology coalitions in Swiss cli-
mate policy (Ingold 2011; Ingold and Fischer 2014;
Ingold and Gschwend 2014)

The descriptions reflect the choice of the researcher
to concentrate their study on a part of the complexity of
climate-related issues and the diversity of political forces
that have mobilized around climate change issues in dif-
ferent parts of the world. It, thus, lends evidence of the
rippling effects of climate change politics in any govern-
ing system, from electricity to energy security (Dekker
and van Est 2020; Edmonds 2020; Lindberg and Kam-
mermann 2021; Rietig 2016; RofSegger and Ramin 2012).

The pro-climate conscious coalition often included
environmentalists, environmental and climate non-gov-
ernmental organizations, research institutes, pro-climate
politicians and bureaucrats and green parties, academia,
non-profits, and environmentally friendly business
(Aamodt 2018; Aamodt and Stensdal 2017; Edmonds
2020; Elgin 2015a, b; Higa et al. 2020; Stensdal 2014; Weiss
etal. 2017).

The anti-climate coalition was generally composed of
pro-business/industry and pro-economic growth groups
that emphasized the negative economic impacts of policies
to deal with climate change (Aamodt and Stensdal 2017;
Bulkeley 2000; Edmonds 2020; Higa et al. 2020; Ingold
2011; Ingold and Fischer 2014; Ingold and Gschwend 2014;
Ingold and Varone 2012; Kukkonen et al. 2017; Kukkonen
et al. 2018; Markard et al. 2015; Niederberger 2005; Rietig
2016; Rof3egger and Ramin 2012; Ruysschaert and Hufty
2020; Winkel et al. 2011; Ydersbond 2018). These groups
often represented the status quo, opposed to transitioning
away from fossil fuels (Akerboom et al. 2020; Babon et al.
2014; Bang and Lahn 2020; Gottschamer and Zhang 2020;
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Hudson 2019; Pollak et al. 2011; Wagner and Yl4-Anttila
2018).

While business and industry typically sided with the
anti-climate coalition, this was not always the case in
countries with more advanced transitions to renewables
where business and industry benefitted from furthering
climate-friendly development, as is the case in several
European Union countries (Dekker and van Est 2020;
Lindberg and Kammermann 2021; Patt, val Vliet, Lilli-
estam, and Pfenninger 2019; Szarka 2010). Additionally,
green business was often identified as a member of the
pro-climate conscious coalition in studies with a subna-
tional focus (Elgin and Weible 2013; Knox-Hayes 2012).
Differing from other coalitions, Edmonds (2020) presents
a particularly unique case in Hawaii in which the status-
quo coalition is being challenged by an energy security
coalition led by the public utility interested in diversify-
ing the composition of the island’s energy grid.

When researchers identify more than two coalitions,
they often identified an independent or adaptation coa-
lition consisting of government affiliates or scientists
(Gronow et al. 2019; Gronow and Yla-Anttila 2016; Kuk-
konen et al. 2017; Niederberger 2005; Ulmanen et al.
2015). Governments siding with either the pro- or anti-
climate coalition vary across applications. However,
legitimation of a coalition via government action and/
or legislation improves the success of coalitions in terms
of their hegemony in the climate change policy space
(Francesch-Huidobro and Mai 2012; Karapin 2012; Li
2012; Kwon and Hanlon 2016; Lovell 2007; Pollak et al.
2011; Rof3egger and Ramin 2012).

Some applications indicated that government support
for pro-climate conscious coalitions is critical to pro-
mote their acceptance by the general public; the push for
centralization is critical to achieving legitimation, then
decentralization is necessary to promote subnational
implementation (Haukkala 2018; Mann and Gennaio
2010; Milhorance et al. 2021; Niederberger 2005; Stensdal
2014;). Government support for anti-climate conscious
coalitions has the potential to severely hinder pro-climate
coalition progress, particularly when business and indus-
try are affiliated with the anti-climate coalition (Gronow
and Yla-Anttila 2016; Yla-Anttila et al. 2020). Evidence
from Indonesia and Vietnam indicates that governmental
actors may also be more influential than other actors at
influencing belief change (Gronow et al. 2021).

How do coalitions behave?

The ACF expects advocacy coalitions, given their value-
based origins, will show stability over time, an argument
confirmed across many settings and studies (Weible et al.
2020). When looking at coalition behavior across the
applications, in many cases, coalitions and their policy
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core beliefs remain stable over time (Markard et al. 2015;
Sotirov et al. 2021; Szarka 2010; Winkel et al. 2011).
Additionally, congruence on policy core beliefs appears
to sustain coalitions and bind together actors with shared
beliefs, sometimes for decades (Ingold 2011; Ruysschaert
and Hufty 2020). From a different perspective, inter-
coalition instability characterized by policy core belief
incoherence compromises coalitions, even with dense
network ties (Gronow et al. 2019).

In conjunction with coherent policy core beliefs, broad
collaboration among allies also appears to be important
in maintaining stable coalitions (Howe et al. 2021; Ingold
and Fischer 2014). Interacting with allies, consensus build-
ing, advanced information management, and cooperation
structures facilitated effective collaboration and broad-
ening coalitions (Gronow and Yld-Anttila 2016; Gronow
et al. 2019; Ingold and Fischer 2014; Satoh and Gronow
2021). Policy brokers can also play a significant role in
mediating beliefs and facilitating collaboration, as can
organizational resources and influence (Gronow and Yla-
Anttila 2016; Yla-Anttila et al. 2020). On the other hand,
in terms of interacting with opponents, Elgin (2015a, b)
suggests a roughly equal number of interactions with both
allies and opponents, though extreme beliefs present a
barrier to interactions and any potential coordination or
cooperation. However, across the articles, interactions
with opponents are understudied. Moving forward, a study
of cross-coalitional dynamics is important for understand-
ing the factors that prevent collaboration and for examin-
ing directions for overcoming group cleavages.

How effective have coalitions been in achieving policy
change?

Regarding coalition effectiveness and policy change,
broad coalitions appear to be more effective when tak-
ing advantage of a critical juncture, policy window, or
opportunity structure (Aamodt 2018; Aamodt and Stens-
dal 2017; Edmonds 2020; Setiadi and Lo 2016; Wellstead,
Davidson, and Stedman 2006; Ydersbond 2018). In terms
of operationalizing such effectiveness, Ruysschaert and
Hufty (2020) identify four criteria that indicate effective
coalitions; they “1) sustain an action for over a decade;
2) learn from own past failures marked by the evolution
of their policy core beliefs; 3) take an advantage over
economic power by acting strategically and timely when
changes occurred; and 4) closely monitor and dissemi-
nate knowledge and learning, helping the coalition to
change its behavior and act strategically” (p. 1). Opportu-
nity windows can take the form of existing environmen-
tal movements (Aamodt and Stensdal 2017), changing of
government, and new scientific information (Aamodt and
Stensdal 2017; Stensdal 2014). This confirms expectations
that events, broadly defined, do not lead to policy change
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by themselves; they require a coalition to exploit them,
and even when this happens, policy change remains dif-
ficult and infrequent due to the difficulties associated with
implementing sweeping political change, particularly in
the face of path-dependent economic interests.

Both internal (von Malmborg 2021) and external
shocks can catalyze these opportunities, though stable
coalitions are more resistant to external shock (Knox-
Hayes 2012; Markard et al. 2015). For example, Markard
et al. (2015) show that while coalitions in Switzerland
currently remain stable after debate surrounding energy
sources and the country’s energy transition was sparked
following the Fukushima nuclear disaster, belief hetero-
geneity in support of the transition to clean, non-nuclear
energy has solidified among the public. This leaves a win-
dow open for the pro-ecology coalition to solidify their
position in the face of widespread public uncertainty
around nuclear energy and a desire to transition to clean
and safe energy sources. Similarly, public protest can also
create policy windows and legitimate coalitions (Lintz
and Leibenath 2020). The role of public pressure, how-
ever, necessitates more exploration in the context of cli-
mate change and the ACF, particularly in regard to the
conditions that facilitate effective public protest, and how
those protests intersect with coalitional politics.

Recent research by Gottschamer and Zhang (2020) on
the renewable electricity transition in California indicates
that when two stable and strong coalitions compete for
dominance in a policy space, such competition drives
policy instability and volatility, where policy decisions
are inconsistent as are “policy enactment and lifespan” (p.
1). In this scenario, the fossil-fuel lobby is generally suc-
cessful at repealing renewable incentives, but electricity
capacity issues are simultaneously driving the uptake of
renewables. The authors acknowledge the novelty of this
finding and identify it as an area for future research.

Research also indicates that policy change can be cata-
lyzed by interested policy brokers when they have a rea-
sonable amount of political power and influence and can
feasibly mediate across coalitions (Faling and Biesbroek
2019; Higa et al. 2020; Ingold 2011; Ingold and Varone
2012; Yla-Anttila et al. 2020). For example, in Swiss Cli-
mate policy, policy change in stalemate situations is only
possible when mediated by a policy broker (Ingold 2011;
Ingold and Varone 2012).

To what extent—if at all—are coalitions learning

and adapting?

Across the applications, coalitions appear to be undergo-
ing a moderate amount of learning, as identified by the
authors of the sample articles, though for the most part,
coalitions often remain stable and, to some degree, stag-
nant if policy learning is not catalyzed by, for example,
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network connection, cooperation, and information shar-
ing (Bulkeley 2000; Gronow et al. 2021; Pattison 2018;
Yld-Anttila et al. 2020). Consensus building, changes
in public opinion, and scientific and expert knowledge
are the most common drivers of policy learning in this
sample. Consensus building across opposing coalitions
can also help to change belief systems (Szarka 2010; von
Malmborg 2021). As discussed above, shifts in public
opinion can also force learning and belief change (Bang
and Lahn 2020). Additionally, scientific knowledge and
analytically traceable issue discussion in a profession-
alized forum can also facilitate belief change (Stensdal
2014; Ulmanen et al. 2015).

While science, as often depicted as an objective
and politically neutral form of knowledge, can play an
impartial and independent role (Hansen 2013; Ingold
and Gschwend 2014; Niederberger 2005; Swarnakar,
Rajshri, and Broadbent 2021), these applications echo the
broader observations of science politicization (Ingold and
Gschwend 2014; Kukkonen et al. 2017; Litfin 2000; Nied-
erberger 2005; Rietig 2016). Scientist and science-based
experts (along with their associated scientific, technical,
and expert-sourced information and knowledge) serve
and interact with anti- and pro-climate change coalitions.
Given the importance of science as a source of legiti-
macy in making government decisions (e.g., the discourse
“based on science”), it becomes the raw materials in con-
tributing content found in debates, argumentations, and
acts of persuasion in circles of allies within a coalition, in
back-and-forth debates between coalitions, and in seek-
ing influence in shaping shifts in attention, problem per-
ceptions, and policy preferences among the public and
in forming the choices and non-choices of governments.
Indeed, research on environmental issues under the ACF
documents how scientists become more central within a
coalition network the higher the conflict, showing both
the need for scientific information in political debates and
how that same scientific information might wrap policy
conflict in a facade of scientific and technical uncertainty
and disagreement when the foundations of such policy
conflicts source to value-based disagreements (Sabatier
and Zafonte 2001; Weible et al. 2010).

In climate change issues, scientists and experts some-
times assume the role of strategic policymakers, though
their role is largely impacted by subsystem politics (Ingold
and Gschwend 2014). Coalitions tend to fit science into
their particular beliefs and selectively incorporate that
which fits their beliefs and agendas (Hansen 2013; Litfin
2000). In other words, this suggests a link between the
standpoints found in scientific disciplines and policy actor
beliefs, so environmentalists might align with ecologists
while pro-business affiliates might align with economists
(Barke and Jenkins-Smith 1993; Weible and Moore 2010).
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Science and expert knowledge can function as an
informal (Hansen 2013) or formal component of a coa-
lition. Science, like government, can also be a driver for
climate change policy in some contexts, as was the case
in China and Brazil, where scientific knowledge regard-
ing climate change pushed the government to transition
rapidly towards more sustainable environmental policies
and practices (Aamodt 2018; Aamodt and Stensdal 2017;
Stensdal 2014). In many contexts, science-driven climate
change policy also incorporates expert actors across
sectors and local, national, and international decision-
making levels (Ingold and Fischer 2014). Though we lack
controls and measures across these political systems, the
evidence reinforces expectations that the constructive,
instrumental, and destructive use of science depends on
the political system being collaborative, adversarial, or
authoritative (Jenkins-Smith 1990; Weible 2008).

While the literature supports consensus building, changes
in public opinion, and scientific and expert knowledge as
drivers of policy learning, the processes and mechanisms
that drive learning remain poorly understood. Additionally,
as suggested by Gronow et al. (2021), future research should
prioritize analyzing whether mature policy subsystems and
their associated coalitions are more resistant to policy learn-
ing than nascent ones. Additionally, research should also
prioritize whether interdependencies regarding climate
change and its associated issues across scales (i.e., subna-
tional, national, international) are forcing policy change,
as Litfin (2000) asserts, “the twin phenomena of economic
globalization and the internationalization of environmental
affairs are blurring the distinction between some policy sub-
systems and the international arena. Thus advocacy coali-
tions should be understood as operating increasingly along
‘the domestic-foreign frontier” (p. 236).

Summary: coalitions and climate change
In sum, the applications of ACF on climate change essen-
tially confirm the vignette laid out in the summary of the
framework but with nuances. First, we tend to find com-
peting coalitions (usually two) that form around shared
values and beliefs and remain stable over time. These
coalitions consist of a plurality of policy actors inside and
outside government. Second, we confirm the ACF’s path-
ways to policy change involving coalitions capitalizing
on the circumstances and overcoming change resistance.
Third, we see learning and science furled into politics,
leading to belief reinforcement across coalitions as scien-
tific knowledge is politicized and used piecemeal to sup-
port the positions of various coalitions.

The nuances of climate change emerge in the diver-
sity of coalitions and the elevated importance of science
and experts in these politics (compared to, for example,
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issues anchored more to morality issues). Climate change
also mobilizes coalitions across a broad range of subsys-
tem issues, from forests and water to nuclear phase-outs
to energy systems, and in forums across scales from the
subnational to global.

Conclusion

This paper aimed to examine climate change through the
research guided by the ACF in order to specifically exam-
ine how coalitions and coalitional politics succeed or fail
regarding climate change policy. Using sixty-seven appli-
cations of the ACF to climate change, we analyzed how
climate change as a contentious policy issue has catalyzed
coalition formation and how these coalitions behave, spur
policy change, and learn and adapt. Through a close exami-
nation of these applications, both through our bibliometric
and coalition and coalitional politics analyses, we examined
what we know, what we can reasonably study more deeply,
and lessons for moving forward. Moving forward, we rec-
ommend focusing on the following three areas in future
research agendas: the prioritization of understudied con-
texts such as non-democratic governance arrangements
and underrepresented locations of study, the combination
of the ACF with other theories and frameworks to address
complex questions, and the prioritization of the study of
normative dynamics of climate change politics.

An agenda for future research
First, while our bibliometric analysis of our applications of
the ACF to climate change reveals a great deal about how
coalitions form, the actors that comprise coalitions, their
beliefs, how they behave, and whether or not they learn,
there remains a wealth of unexplored and underexplored
directions for future research. More applications are needed
in underrepresented areas, notably Africa, Asia, South and
Central America, and non-democratic contexts, as the ACF
does not assume a democratic governance system (Aamodt
and Stensdal 2017). Future studies could also examine how
governmental arrangements impact coalitions and their
effectiveness, as most current literature is focused on demo-
cratic governance systems. More applications are needed
that specifically explore the role of science, how coalitions
communicate with opponents, the role of public pressure,
and the “domestic-foreign frontier” (Litfin 2000). Longitu-
dinal studies provide a viable lens through which to study
coalition adaptation and the mechanisms that drive policy
learning, particularly in regard to policy learning that results
in cross-coalitional cooperation and/or policy change.
Second, applications of the ACF to climate change should
continue to supplement it with other theories and frame-
works to fill particular theoretical needs, particularly tran-
sition studies, comparative environmental studies, and
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political process studies. Our bibliometric analysis indi-
cated that this happens frequently across social science
disciplines in studies that employ the ACE. For studying
climate change, these additional frames of inquiry appear
to supplement the explanatory power of the ACF in a
meaningful way. Climate change is a complex, transbound-
ary problem, and thus, research questions are inherently
nuanced and may necessitate pulling from various corners
of social science for frameworks and theories that can ade-
quately be utilized together to address such questions.

Finally, ACF applications to climate change should pri-
oritize the study of more normative dynamics. Namely,
none of the applications addresses the role of emotions in
coalition building or their impact on policy, though recent
scholarship highlights the role of emotions in policy and
politics (Durnovd 2018; Durnovd 2019; Durnova 2022;
Pierce 2021). While understudied empirically, emotions
undergird all of our decisions, both individually and col-
lectively, and contribute to belief formation. One article in
the sample (Malloy and Ashcraft 2020) combined the ACF
with social justice theory to examine and integrate just cli-
mate adaptation that considers and includes the voices and
needs of the most vulnerable, whom climate change will
impact most acutely (see Heikkila and Jones 2022). These
and other normative questions are necessary to explore to
understand belief formation, belief change, and belief rein-
forcement to continue pushing both the ACF and what we
know about climate change forward.

What can the ACF teach us about climate change?
We end this paper with recommendations on how the
ACEF can inform how society responds to climate change.
First, we need to recognize our tendency to oversubscribe
to the angelic side of humanity and undersubscribe to the
wicked side of humanity. Of course, people are capable of
altruism, cooperation, and trust in some circumstances.
Yet, when values are in dispute, we tend to exhibit polari-
zation, coalitional politics, political uses of information,
and belief reinforcement. Thus, in the face of pressing cli-
mate-related consequences, rather than moving toward
grand political action, global inaction instead leaves the
impacts of climate change to compound as it worsens.
Second, starting from the more wicked side of human-
ity, we realize that more information might not lead to
change but exacerbate differences. We are better off
focusing on our underlying differences in values, realizing
how those values are furled into identities. The strategy
then becomes less about adding more information to the
debate, but more about establishing a path towards the
aforementioned situation where people have the trust,
cooperation, shared understanding, and institutional set-
ting to discuss differences. We will never remove advo-
cacy coalitions from our politics, nor should we remove
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the deliberative dynamics that accompany coalitions, but
we can minimize their tendencies to inhibit collective
action. This also requires investing in our broader politi-
cal environment, including addressing threats to democ-
racies; extreme economic inequities; and racial, ethnic,
and other forms of discrimination. It also involves nur-
turing leaders as brokers, co-production of knowledge,
and establishing settings conducive to learning and nego-
tiations (Jenkins-Smith et al. 2018; Torfing et al. 2021).

Third, we must also recognize the increasing intercon-
nectedness of humanity and its wicked problems across
geographic scales of inquiry. The most insidious prob-
lems of society—climate change, poverty, income dispar-
ity—are increasingly global problems. Even subnational
issues in these areas can have ripple effects in a globalized,
international arena. Appropriately addressing these global
issues will require us to examine our own beliefs, coali-
tions, and behavior towards our opponents and analyze
and internalize how we can restructure these to acknowl-
edge the macro-level nature of these wicked problems. In
other words, the ACF’s focus on a policy subsystem mostly
neglects the impacts of climate change across other soci-
etal issues. We need to broaden our lens by examining the
interconnected parts that comprise the climate change
issue. This might require analysis of climate change, not
just the associated and regularly studied environmental
issues (as shown in Fig. 2a) but also associated and rarely
studied socio, cultural, and economic issues.

The ACF and its applications to climate change demon-
strate that coalitions can indeed learn, change, and collabo-
rate across belief cleavages. Particularly in the European
context, lessons abound regarding pro-climate conscious
coalitions successfully achieving dominance, mobilizing
public support for climate-friendly behavior, and imple-
menting successful energy transitions. While it is difficult,
pro-climate policy change is possible across government
arrangements and types. For example, China has demon-
strated the possibilities of coalitions harnessing scientific
knowledge to drive climate-conscious behavior in non-dem-
ocratic contexts. California and Hawaii in the USA present
subnational success stories in a federalist system. We should
prioritize these lessons in dealing with climate change,
advising policymalkers, and creating and implementing pol-
icy. We should analyze what works and what does not and
how coalitions can spearhead innovative, inclusive solutions
in developing countries and areas where climate change will
most acutely impact the most vulnerable of the world.

Moreover, the ACF also presents important lessons
outside of public policy regarding how individuals and
groups of individuals that coalesce around a particu-
lar set of beliefs treat each other within coalitions,
how they treat their allies, and how they treat their
opponents. Beyond studying policy and politics, the
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ACEF allows us to understand human and group inter-
actions, how we treat one another when deeply held
beliefs are at stake, and the consequences therein.
The ACF could feasibly be adapted to examine such
human interaction across a range of social sciences,
most notably, sociology, psychology, and economics,
in the context of the research questions and meth-
ods of those particular disciplines. The flexibility and
portability of the ACF allow for such use in various
disciplines. Thus, whether in policy studies or in the
human interactions that drive many decisions inside
and outside of policy, wicked problems require com-
plex, nuanced solutions, and the ACF seems to be
well-suited to help us discern how coalitions can
achieve these solutions.

Appendix
Table 2

Table 2 Coded categories for the analysis of ACF applications

Coding variable Coding categories

Basic information Title
Author(s)
Full Citation
Publication year
Journal
Author location
Publication location
Abstract

ACF theoretical focus
Outline of hypotheses

Theoretical

Empirical Subsystem topic

Territorial scope (i.e., subnational, national,
etc)

Location

Empirical description (of coalitions)
Climate change response type (i.e., mitiga-
tion, adaptation)

Lessons learned

Methodological Data type and methods of data collection
Clarity of methods

Methods of analysis
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