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Abstract

Polycentric governance enables decentralized yet coherent multilevel decision-making by
fostering alignment across governance, policy, and strategic goals. In the United States
(U.S.), a prominent global climate actor, this polycentric structure is being tested. An Execu-
tive Order issued on 8 April 2025, opens the possibility to stop the enforcement of state-level
laws that might condition the exploitation of energy resources based on considerations
concerning climate change and the environment. This federal action might disrupt subna-
tional efforts to reduce greenhouse gas emissions and mitigate climate impacts, exposing
a misalignment between federal and state climate governance—a dynamic that remains
underexplored in the existing literature. This critical mini-review article proposes a novel
conceptual framework that presents this misalignment between federal and state climate
perspectives as an emerging meta-system pathology in U.S. climate governance, introduc-
ing the concept of perspective desalignment. Drawing on the analysis of 73 Web of Science
papers and a review of 16 journal articles published in 2018–2025, this study highlights
the breakdown of shared understanding and strategic coherence among key stakeholders,
including federal and state governments, industry, and academia. The findings underscore
that any effective climate governance will require federal–state realignment. The paper
concludes with implications and recommendations for restoring alignment and enabling
more effective, collaborative climate governance.

Keywords: polycentric governance system; climate change; climate governing structure;
state-level climate change policies; perspective desalignment; meta-system pathology;
bottom-up resilience

1. Introduction
Advanced economies, including the United States, Canada, Japan, and countries in

Western Europe, are expected to continue reducing greenhouse gas (GHG) emissions in the
following decades, driven by their service-oriented industrial structure, sustainable energy
mix, and robust climate policies [1,2]. Major global actors, notably the U.S., China, and
the European Union (EU), have committed [3] to pursuing climate mitigation. This will
foster intensive strategic competition across sectors related to carbon neutrality, involving
energy, standards, and regulations under polycentric governance [4]. From an institutional
analysis perspective, the concept of polycentric governance, first articulated by Elinor Os-
trom, recipient of the 2009 Nobel Prize in Economic Sciences [5,6] for addressing complex
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environmental challenges (e.g., climate change, water governance, and energy transitions),
is characterized by multiple decision-making centers (e.g., national, subnational, and local
authorities), each with varying degrees of formal independence, that interact through com-
petitive, cooperative, or contractual relationships and operate under an overarching set of
rules [5–10]. Elinor Ostrom [5]’s idea of polycentric governance extends the conceptual origin
of polycentric political systems introduced in 1961 by Vincent Ostrom et al. [8], in contrast
to monocentric or centralized forms of governance. Polycentricity has long been viewed as
the antithesis of centralized bureaucracy and a path toward resilience, flexibility, diversity,
inclusion, and local responsiveness of real-world governance systems [5,6,8,9,11–14], such as
those forming the U.S. federal structure [15–17]. Polycentric governance offers promising
opportunities for climate action [18]. For example, tensions between state and federal
institutions in the U.S. can be examined via the polycentric governance paradigm [19],
especially when contrasting it with a top-down federal climate action, which would be
a monocentric form of governance [17,20]. On the surface, it may appear that the collec-
tion of actions by both the federal and state sides would suffice to reach resilience at the
nation-state. However, in systems thinking, resilience is not only about adapting well in
the face of adversity or significant sources of stress [21–23], it also requires decentralization
of decision-making [24] and alignment, coherence, or harmonization of goals or policies
across governance system layers [25–27].

Climate resilience is not merely an ecological or technological issue [28–32]—it is
fundamentally a systems challenge. Addressing it effectively—whatever the political
position may be regarding the emission of greenhouse gases or the preparation for climate
change-induced events—requires alignment across governance levels, institutional logics,
and operational strategies [2,27,33–35].

Historically in the U.S., federal support significantly leverages and encourages state-
level climate initiatives through supportive climate policies, funding programs (e.g., Cli-
mate Pollution Reduction Grants for states, local governments, tribes, and territories),
enhancing the states’ capacity against extreme weather events (e.g., natural disasters),
and providing financial support (e.g., Inflation Reduction Act of 2022) to address climate-
induced events, reduce energy costs, and invest in clean energy [36–39]. Herrick and
Vogel [36] and Farmer [37] empirically demonstrated that state and federal financial in-
vestment increases the likelihood of success for municipal energy programs. As in any
federal system, where federal and state governance levels are organically related through
a bi-directional relationship (i.e., a mutual influence between federal and state climate
governance, policies, and choices, rather than a one-directional blocking process), positive
and negative feedback exist between these two levels of the U.S. federal system [40–42].

Based on the literature, over the past three decades, some republican presidential
campaigns—bolstered by party leadership in both the U.S. Senate and House—have per-
sistently challenged the legitimacy of climate crisis mitigation efforts and the scientific
consensus on anthropogenic climate change [43]. This opposition reflects a broader ideo-
logical resistance to environmental and climate policy [44]. Political ideology continues to
shape both national and subnational approaches to climate change adaptation and miti-
gation, often driving ideologically motivated governance frameworks [45]. As a complex
socio-environmental phenomenon, public understanding of climate change is deeply influ-
enced by collective dynamics, including socio-demographic factors, personal values, and
political orientation [46].

The governance of U.S climate policies has a pluralistic and federalistic structure [47].
Up to two dozen states have climate policies that may make them compliant with the
Paris agreement; however, the U.S. withdrawal from this agreement, which aims to encour-
age subnational institutions to participate in a polycentric, multistakeholder governance
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structure, poses a serious challenge [48]. States can defend their independence in climate
action under the U.S. federalist system. This situation is not unique to the U.S., as it is also
apparent in the tension between the EU and member states on different topics, including
energy and climate policies. Nonetheless, the Executive Order of 8 April 2025, which
intends to address state energy laws touching climate and environmental impacts [49,50],
seems to suggest that emerging disagreements between the U.S.A.’s state and federal levels
can lead to systemic fracture, a meta-system pathology brought about by a breakdown in
shared understanding and strategic alignment across federal and state institutions. From
the complex system governance (e.g., U.S. climate governance) viewpoint, meta-system
pathologies are dysfunctions within a meta-system, the overall level where the governance
coalesces, yielding the coordination, control, communication, and integration or manage-
ment of subsystems or constituent systems (i.e., governed systems) [51–57]. In this light,
federal and state institutions should be seen as interconnected complex systems, or systems
of systems (SoSs) [58,59] made up of numerous components that interact with each other
in intricate ways, leading to emergent behaviors that are difficult to predict or understand
solely from the individual parts [60]. If one subscribes to this viewpoint, dealing with
climate laws requires a different set of lenses.

U.S. climate governance can be characterized as a polycentric governance sys-
tem where multiple decision-making centers, including federal, state, and even lo-
cal governments, interact, overlap, and sometimes conflict in shaping climate-related
policies [26,43,48,61–66].

States and cities have taken on a more substantial role in addressing climate change
in global debates and local endeavors [67]. In the U.S., states such as California, New
York, and Texas have taken the lead in implementing policy-driven collaborative cli-
mate governance to enhance local and subnational level dynamics and community re-
sponses to national politics and policy, fostering industrial innovation in renewable energy,
grid optimization, smart grids, advanced metering infrastructure, and sustainable urban
planning [15,68–72]. Moreover, residents in Colorado have actively resisted unconven-
tional oil and gas (UOG) production [73]. These initiatives were not isolated experiments;
they leveraged bottom-up resilience to climate change [74–76] and represented localized
responses to global challenges, underpinned by data, science, and regional realities. A
substantial portion of climate adaptation efforts took place within tribal communities and
through state and municipal governments, irrespective of who were in the Oval Office [47].
These climate efforts are initiated at the state level to support boomerang federalism [77].
In the context of increasing the understanding of the relationship between subnational
and national climate change politics in the U.S., Fisher [77] introduced the concept of
boomerang federalism, which builds on the extant research on federalism and vertical
policy integration and alignment following the country’s vertical climate governance struc-
ture. Fisher [77] proposed boomerang federalism for describing a phenomenon where
subnational governments take progressive or innovative policy actions that then influence
or boomerang back to the federal level, prompting national-level policy change or response.
Any conflict between the federal and state levels, as the mentioned federal Executive
Order might provoke, will reverse years of progress, potentially destabilizing a delicate
intergovernmental balance essential for climate resilience. Noteworthy, such a conflict will
likely undermine trust, deter investment, and introduce volatility in strategic planning,
particularly in industries that thrive on long-term stability and innovation.

Despite increasing attention to multilevel climate governance as a form of multistake-
holder or polycentric climate governance [43,48,61,63,65], there remains a notable gap in
the scientific literature regarding the systemic misalignment that might materialize between
federal and state climate perspectives in the United States when implementing the recent
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Executive Order [49,50]. This paper addresses that gap by proposing a novel conceptual
framework that interprets this potential federal–state desalignment as an emerging meta-
system pathology within U.S. climate governance, introducing the concept of perspective
desalignment. The core challenge for this study is to digest the relevant literature to shed
light on how to best approach the crossroads between climate meta-system levels in the
U.S. polycentric vertical climate governance structure, U.S. climate change policies, U.S.
climate resilience, bottom-up resilience, and boomerang federalism. Section 2 details the
research methodology employed in this study. Section 3 introduces and elaborates on the
conceptual framework. Section 4 discusses key implications and offers recommendations.
Finally, Section 5 presents the study’s conclusions and potential limitations and outlines
directions for future research.

2. Materials and Methods
This study utilizes a four-term research methodology, involving a broad two-order

analysis (Figure 1). A literature review is effective for synthesizing research findings and
constructing conceptual and theoretical frameworks [78–80]. The Web of Science database is
utilized to identify peer-reviewed papers and perform the conceptual framework presented
in this paper. Four search terms were taken into account: (i) [polycentric AND climate
AND governance AND climate AND change AND policies AND united AND states];
(ii) [national AND local AND climate AND change AND polycentric AND governance
AND united AND states]; (iii) [collaborative AND climate AND governance AND inno-
vation AND policies AND united AND states]; and (iv) [federalism AND climate AND
governance AND united AND states] (Table 1). By searching “All fields” in the Web of
Science database, the search terms result in a total of 73 published documents that are
all review articles and research articles (i.e., all published documents are journal articles)
(Figure 1 and Table 1). The inclusion criteria for this study consisted of: (i) peer-reviewed,
non-redundant review articles and research articles published between 2018 and 15 July
2025; (ii) papers that explicitly conceptualize or analyze the U.S. climate governance sys-
tem as polycentric, involving the federal and state climate governance levels. To ensure
relevance, exclusion criteria are applied to remove (i) duplicate papers, (ii) papers focusing
exclusively on other countries or global-level climate governance without U.S. contextual-
ization, and (iii) papers with a purely technical or non-climate governance focus. To remove
duplicates from the 73 published papers, a Web of Science plain text file (i.e., .txt file) was
saved for each of the four search terms, and then the four plain text files were merged into
a single .txt file. Based on the 73 document titles, 14 duplicate papers were removed using
RStudio (version 2023.06.1 + 524) [81] (Figure 1 and Table 1). Following the inclusion and
exclusion criteria (Figure 1), 43 non-relevant papers—excluding the 14 duplicates—were
removed, and the total number of documents was reduced from 73 to 16 journal articles
(i.e., reviews and research articles) (Figure 1 and Table 1), providing the most direct empiri-
cal or conceptual contributions to understanding polycentric climate governance in the U.S.
context. While geographical distribution and methodological diversity were remarked, the
primary selection rationale was thematic alignment with the present critical mini-review,
based on the used search terms (Figure 1 and Table 1).
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Figure 1. Diagram of research methodology. The research gap was formulated in light of the Executive
Order issued on 8 April 2025 [49,50].
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Table 1. The number of relevant papers per search term used in the Web of Science database.

Search Terms Number of Documents
(Papers) in Web of Science Number of Relevant Papers Relevant Papers

polycentric AND climate AND
governance AND climate AND

change AND policies AND
united AND states

19 4 [26,43,48,63]

national AND local AND
climate AND change AND

polycentric AND governance
AND united AND states

4 2 [61,65]

collaborative AND climate
AND governance AND

innovation AND policies AND
united AND states

14 1 [71]

federalism AND climate AND
governance AND united AND

states
36 9 [19,44,45,47,68,73,82–84]

Total 73 16

The total number of duplicate papers between the four search terms was 14

The total number of non-relevant papers based on the inclusion/exclusion criteria (see Figure 1) was 43

VOSviewer (version 1.6.20) [85] was used to conduct the broad two-order analysis
based on the full counting approach for the 73 published papers identified in the Web
of Science database (Figure 1 and Table 1). The single merged .txt file was subject to
running the VOSviewer analysis (Figures 2 and 3). The 14 duplicates retrieved through
the search terms used are among the analyzed 73 documents; the combined dataset was
processed and analyzed in VOSviewer, which automatically handles duplicate records
through digital object identifier (DOI) and title matching [85]. Figure 2 depicts the results
of the first-order analysis, involving the examination of 231 author keyword co-occurrences
across the 73 papers. To establish the author keyword mapping illustrated in Figure 2, the
selected minimum frequency of a keyword is set to five, following the default setting in
VOSviewer. This minimum occurrence threshold’s value has been widely used in previous
VOSviewer-based bibliometric studies to balance network density and interpretability [85].
Figure 2 demonstrates that the most extensive collection of interconnected author keywords
comprises seven. It reveals the existence of three author keyword clusters, linked by two key
terms: climate change and federalism. Referring to Figure 2, the first cluster consists of three
interrelated author keywords—federalism, multilevel governance, and the United States.
The second cluster encompasses two intercorrelated author keywords—governance and
environment. The third cluster contains two interconnected author keywords—polycentric
governance and climate change.

Figure 3 presents the outcomes of the second-order analysis, which entails examin-
ing all keyword co-occurrences in the 73 published papers found in the Web of Science
database (Table 1). The mapping of all keywords is constructed with a minimum frequency
threshold of five in the VOSviewer, following the default setting in VOSviewer and as
justified for the mapping of author keywords shown in Figure 2. Of the 450 keywords,
25 meet the threshold (Figure 3). Removing the keyword Canada from those 450 key-
words, there remain 24 keywords that meet the threshold. It discloses the presence of four
clusters of all keywords, linked by two key terms: climate change and federalism. As
shown in Figure 3, the first cluster encompasses eight interrelated keywords: adoption,
cities, climate change, environment, governance, policy innovation, protection, and United
States. The second cluster contains seven interconnected keywords: policy, adaptation,
climate-change, innovation, knowledge, management, and sustainability. The third cluster
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comprises five intercorrelated keywords: multilevel governance, federalism, politics, the
United States, and diffusion. The fourth cluster contains four interconnected keywords:
polycentric governance, implementation, government, and energy. Figure 3 presents the
hidden concepts and their interconnections with the seven essential ones (i.e., polycentric
governance, multilevel governance, climate change, federalism, governance, United States,
and environment) for this study (Figure 2). The next section of this paper highlights the
key concepts observed in Figures 2 and 3, as well as their relationships in the context
of U.S. climate governance as a polycentric governance system, which contributes to the
development of a novel conceptual framework.

Figure 2. VOSviewer-generated co-occurrence map of author keywords for the 73 papers found in
Web of Science.

Figure 3. VOSviewer-generated co-occurrence map of all keywords (i.e., author keywords and
KeyWords Plus) for the 73 papers found in the Web of Science database.
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3. Conceptual Framework
The ability of governments to evaluate, prevent, prepare for, respond to, and recover

from climate-induced disasters relies on several factors, including efficient governance mecha-
nisms, policies, laws, strategic planning, equity metrics, standardized protocols, and a systems
approach to cross-sectoral concerns and multidimensional challenges [25,86]. In policy and
research, the concept of coherence has been used widely and ambiguously to refer to a wide
range of understandings, including coherence between actors, levels of governance, different
policies and goals, goals and resources, and the three global normative frameworks (GNFs)—
the Sendai resilience framework for disaster risk reduction 2015–2030, the United Nations (UN)
2030 agenda for sustainable development, and the Paris agreement under the UN framework
convention on climate change (UNFCCC) [27,87–91]. Inspired by a model of hourglass feder-
alism or hourglass federal systems as institutional configurations of governments [92], the
authors of [87] emphasized systemic coherence between those three interconnected GNFs to
describe how they are horizontally interlinked at the international scale. Globally, national
and subnational governance structures ensure the implementation of climate actions [93].
Increased participation, bottom-up climate stakeholder engagement, and collaboration
between subnational and national government levels are essential for leveraging climate
change adaptation [94]. A polycentric governance system is a condition for being able to
manage the trade-off between maintaining local autonomy and coordinating decisions at
the regional level across fragmented policy communities [95].

Furthermore, the authors of [96] suggest that a polycentric climate policy network may
facilitate the overcoming of central government blockages. The literature on climate change
mitigation and energy transition has long shown the importance of actions from different
levels of government, which can be ensured through polycentric governance [97]. Policies
are catalysts for goals; the challenge of polycentric governance lies in aligning policies
and, therefore, goals across diverse governance mechanisms [26]. At the subnational
climate and environmental governance level, U.S. state and local actors play a central role
in environmental policy development and implementation [84]. Thousands of industrial
enterprises and many subnational U.S. governments are actively working to combat climate
change [63]. On the one hand, state and local governments are the implementation agents
for a wide range of federal policies in the U.S. [82]; on the other hand, compared to national
governments, subnational entities such as states and other actors have often taken the lead
on policy in climate change politics [83], which enhances boomerang federalism [77] and
bottom-up resilience (i.e., bottom-up climate resilience) in the U.S [74–76].

Transitioning from systemic coherence between the three GNFs toward alignment
involves moving toward a multilevel federal system-based polycentric or multilevel gover-
nance to consider the vertical relationships between global, regional, sub-regional, national,
and subnational decision-making institutions [87,98]. Polycentric governance is theorized
to enhance efficient policy execution by using local knowledge and experience, fostering
the involvement of non-governmental actors, and utilizing the coordinating and sanc-
tioning power of centralized authorities [99]. The U.S. operates under a federal political
system—power and authority are constitutionally divided between the federal (i.e., central
or national) government and individual state (i.e., subnational) governments [100,101].
In the intersection between federalism and climate governance, it appears that the U.S.
Constitution divides the duty for international agreements such as the Paris agreement
between the executive and legislative branches, and hence excludes states from having
a formal role in such affairs, which has significant implications for full U.S. commitment
to climate-related treaties [15]. Therefore, one could argue that state policies have con-
siderable limitations, both in terms of horizontal diffusion across regions and in vertical
diffusion that informs and drives federal policy. In this case, a polycentric vertical climate
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governance structure refers to how a climate-related multilevel perspective, authority,
policymaking, politics, and implementation responsibilities are distributed across different
levels of government and societal actors (i.e., climate governance layers, climate governing
structure levels, or climate meta-system levels), from national to local, as shown in Figure 4.
The hierarchical structure (i.e., the five-level meta-system structure) of the U.S. polycentric
vertical climate governance, illustrated in Figure 4, aligns with the empirical distribution
of authority observed in the U.S. polycentric governance. It is supported by the recent
publications cited in Table 1 and (i) a work analyzing the structure and alignment of U.S.
multilevel climate policies [102], (ii) a study on American climate policy odyssey-based shift
of intergovernmental roles [103], (iii) a contribution emphasizing decarbonization-driven
federalism or new climate federalism in the U.S. [104], (iv) a paper investigating pro-climate
coalitions in the U.S. [105], and (v) interstates alliances (e.g., the U.S. Climate Alliance [106]).
Moreover, the separation between the fourth and fifth levels (i.e., the local/municipal level
and community and civil society level) of the U.S. polycentric vertical climate governance
structure (Figure 4) is supported by recent conceptual [17] and empirical [107] frameworks
within the U.S. context. The recent federal Executive Order [49,50], when implemented by
the Department of Justice, will clash with state-level climate change policies, e.g., block-
ing the enforcement of state laws passed to reduce carbon emissions and combat climate
change. This, more than just a climate policy shift, will most certainly result in a profound
systemic dysfunction of the U.S. multi-level climate governance structure. We refer to this
situation as federal–state perspective desalignment. Indeed, the Executive Order, with a
clear focus on energy, directed the U.S. Attorney General to identify state laws that address
climate change, environmental, social, and governance (ESG) initiatives, ecological justice,
and greenhouse gas emissions, and to take action to block them, based on a report that
the Attorney General should submit within 60 days after the order’s date [49,50]. This
report by the Attorney General has not been submitted as of October 2025. Therefore,
although some actions against the states’ laws have been initiated (e.g., two lawsuits—U.S.
v. Vermont [108], in the U.S. District Court for the District of Vermont, and U.S. v. New
York [109], in the US District Court for the Southern District of New York—challenging
those states’ climate superfund laws), the Executive Order is ineffective as of today. So,
nobody can really be sure what its real impact is going to be. The conceptual framework
proposed in this study is a theoretical methodological approach intended to help analyze
such a state of affairs [49,50].

Desalignment means systemic misalignment or disconnection, often implying the loss
of prior alignment, lack of coordination, or deeper structural discord between different-
level meta-systems or governing structures (i.e., different-level higher-order systems or
higher-level systems [51–56]), such as the federal and state levels (Figure 4), i.e., misalign-
ment between vertical meta-systems or meta-systemic misalignment in this study. The
concept of desalignment is more commonly presented as systemic misalignment in po-
litical, social, or strategic discussions in frameworks related to polarized and punitive
intergovernmental relations [110], mismatches in governance design versus capacity [111],
divergence of state responses from federal ones in pandemics (e.g., coronavirus disease
2019 or COVID-19) [112], and institutional misalignments between what the constitutions
say and how federal and local governments operate within federations [113]. Furthermore,
in politics and international relations, Kissinger [114] discusses strategic desalignment
in the context of shifting global power structures; in EU and governance studies, the au-
thors of [115] analyze political desalignment between EU institutions and national policies.
Generally, the concept of desalignment is less common and French-influenced, sometimes
used in European English, influenced by a French term: “désalignment” [116]. So far, the
construct of misalignment is more common in English. Desalignment and misalignment
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both refer to a lack of proper alignment, while they have subtle differences in usage and
connotation. Misalignment is widely used in technical (e.g., mechanics [117]), organiza-
tional (e.g., misalignment between the team’s goals and management’s expectations [118]),
everyday contexts, and even governance and policy studies to describe governance/policy
misalignment [26,119,120]. Desalignment is suggested as best suited for frameworks relat-
ing to meta-system pathologies (or meta-systemic pathologies or failures, e.g., mismatches
and divergence between different-level meta-systems) in different fields, including climate
meta-systems or climate meta-system levels—involving climate meta-system pathologies
or climate meta-systemic pathologies—(Figure 4) within polycentric climate governance
structures or environments [5,6,8,11–13]. Based on the general, pragmatic conception of
Hall [121] and Baumgartner and Jones [122] on the perspective-policy nexus, perspec-
tives often precede and originate policies, which is analogous to inceptions preceding
conceptions and perceptions—one can say that perspective desalignment promotes policy
misalignment and incoherence between governance layers. Moreover, considering the two-
way causality between perspectives and policies [123], the misalignment or incoherence
of policies [27,87,88,91] strengthens perspective desalignment between meta-systems, and
therefore erodes polycentric governance.

The comprehensive sketch shown in Figure 4 illustrates the U.S. polycentric gover-
nance system, where five climate governing structures or decision-making centers operate.
There, we illustrate where the emerging meta-systemic misalignment (pathology, gap, or
clash) between the federal and state levels might occur. When the federal climate gover-
nance level or top-tier level (e.g., the president, Congress, and federal agencies, including
Environmental Protection Agency or EPA, Department of Energy or DE, National Oceanic
and Atmospheric Administration or NOAA, and Federal Emergency Management Agency
or FEMA) actively dismantles or obstructs state-level climate actions, it might give rise
to the circumstances that will eventually result in a meta-system pathology [51–53,57].
When the pathology takes shape, the overarching system no longer functions as a unified
organism but as a fractured entity (Figure 4). As shown in Figure 4, vertical coordination
is fragmented, which makes alignment critical on the path toward achieving a consistent
and synergic climate policy (i.e., alignment of goals and perspectives) by the five climate
meta-systems: (i) federal level; (ii) state level, including governors, legislatures, and state
agencies (e.g., California Air Resources Board or CARB); (iii) regional/sub-regional level,
including multistate coalitions (e.g., Regional Greenhouse Initiative); (iv) local/municipal
level, including mayors, city councils, municipal agencies, and urban planning depart-
ments; and (v) community and civil society level, including scientific institutions, non-
governmental organizations (NGOs), grassroots groups, indigenous organizations, and
faith-based groups.

The economic dimension of climate policy alignment or realignment [26,87] enters into
the picture at the intersection between investments by private and public actors, subsidies
and other forms of public aid, direct and indirect costs to end consumers, economic
sustainability, and the polycentric governance structure [61]. All these factors can be
affected by an emerging climate meta-system pathology (Figure 4). As all climate actions
interact with, transform, and depend upon economic activities, any pathology will affect
the distribution of costs and benefits of those actions. Some consequences are direct, such
as the magnitude of investments, some are mediated by markets, as the effects on prices
of goods and services, and others are much more difficult to anticipate, as the potential
impact of climate-induced high-impact and low-probability events (e.g., natural disasters)
years or even decades into the future.
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Figure 4. Federal–state climate perspective desalignment as an emerging meta-system pathology in
U.S. polycentric governance. The Executive Order [49,50] is indicated within this sketch.
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Polycentric climate governance is a systems approach, participatory multistake-
holder governance, a landscape for policy alignment, and a lever for innovation and
the triple bottom line (i.e., economic, social, and environmental) of sustainability in gen-
eral and economic sustainability in particular for countries, through harmonized, co-
ordinated, and decentralized collective economic actions and common goals-oriented
contributions by different institutions or organizations to find adaptable and flexible
solutions [5,6,11–13,24,48,124], allowing for coping with economic sustainability challenges
(e.g., energy costs [37,44,71,97,125], economic sustainability-driven circular economy [126],
etc.). Therefore, polycentric vertical climate governance is vulnerable to meta-systemic dis-
ruptions, such as cascading perspective desalignment-caused climate policy misalignment
and uncertainty, spreading over climate meta-system levels, including the federal and state
levels (Figure 4), which can engender more profound clean energy market uncertainty [127],
a downturn in the renewable energy sector by slowing the renewable transition, and un-
dermining long-term trust among investors (i.e., long-term investments) in cleaner energy
initiatives and innovation [128].

4. Implications and Recommendations
4.1. Implications and Recommendations for Scientific Institutions

Why should the federal–state climate governance perspective desalignment be consid-
ered a significant issue? Because, as a meta-system misalignment, it risks causing cascad-
ing failures at regional/sub-regional, local/municipal, and community and social levels
(i.e., the three climate meta-system levels under the federal and state levels). This has vast
implications, not just environmental, but also economic and social. Rather than empower-
ing bottom-up resilience and boomerang federalism by strengthening communities and
subnational actors to innovate and act, a desalignment will result in impairments—either
top-down through federal directives that centralize control, thereby blocking local climate
change mitigation and adaptation initiatives, regardless of their effectiveness; or bottom-
up, with actions clashing with federal provisions (Figure 4). A polycentric climate policy
would align patterns of climate-relevant consumption and production in the U.S. industrial
and energy systems. This objective will certainly be stalled by the climate governance
perspective desalignment. Consequently, no effective governance will be possible without
a balance between autonomy and sovereignty for a shared perspective approaching climate
change policy as a platform for sustainable growth.

The misalignment between federal and state perspectives on climate policy generates
several critical barriers to climate resilience:

• Disrupted research-to-policy cycles: Conflicting federal and state agendas can lead to
the marginalization or misapplication of scientific findings, undermining evidence-
based policymaking;

• Funding instability: Federal resistance to climate initiatives jeopardizes sustained fund-
ing, leaving states with limited resources to compensate for withdrawn or restricted
grants;

• Knowledge fragmentation: In the absence of coordinated national efforts, climate
research becomes increasingly localized and siloed, impeding data integration, shared
learning, and the development of coherent, system-wide strategies.

Scientific institutions as community and civil society actors are crucial in designing,
validating, and disseminating frameworks for climate and energy transitions [125,129–132].
Scientists should become more than observers—they must engage as systems translators
and crucial climate policy actors, ensuring that evidence is accessible, persuasive, and
adaptive across governance levels. Moreover, scientists also have the duty to translate
complex scientific knowledge into practical insights that policymakers, managers, and
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the public can act on. They should act as bridges between data and decision-making in a
polycentric climate governance system, as illustrated in Figure 4. Furthermore, scientists
must upgrade their involvement in creating a shared understanding of climate change and
accountable climate policies and governance among individuals and institutions across the
five climate meta-system levels (Figure 4).

4.2. Implications and Recommendations for Policymakers

For policymakers at the state level (Figure 4), the meta-system misalignment leads to
climate resilience barriers such as:

• Policy vulnerability: State laws risk invalidation or obstruction, disincentivizing
innovation-based climate resilience;

• Legal and constitutional strain: Inter-jurisdictional conflicts may escalate, diverting
resources away from implementation and into litigation;

• Short-termism: Under uncertain federal climates, long-term planning (e.g., state-level
net-zero or decarbonization targets, investment in renewable energy infrastructure,
climate-resilience urban planning, etc.) becomes politically and economically risky.
This will result in planning myopia among policymakers in the U.S.

States looking for a path forward should aim at coalition-building, interstate strategic
alliances (e.g., the U.S. Climate Alliance [106]) as polycentric coordination and alignment
mechanisms, and an insistence on resilience-based design in all new policies. To do so,
states and even cities or regions should (i) create collective leverage to balance—rather
than confront—federal decisions in the context of interacting adaptively with the federal
level to achieve complementarity and climate resilience for the U.S., which aligns with the
vision of polycentric governance theory regarding subnational activity [5]; (ii) reinforce
polycentric climate governance by activating a horizontal layer of governance, reducing
over-reliance on federal consistency, and avoiding climate policy/action conflicts with
other states [133,134]; and (iii) foster policy innovation and diffusion through the shar-
ing of climate data and policy innovations, as done, for instance, by Washington State
negotiating the linkage and coordination of its cap-and-invest emissions trading system
with the already linked market of California and Québec [135] or collaborating on zero-
emission goals.

4.3. Implications and Recommendations for Resource Managers

From energy and water utilities to emergency planners, the federal–state perspective
desalignment introduces numerous climate resilience barriers. For instance:

• Operational confusion: Conflicting signals from federal agencies (e.g., EPA, DE,
NOAA, and FEMA) and state agencies (e.g., CARB) (Figure 4) will disrupt planning
cycles and increase compliance costs;

• Systemic inefficiencies: Fragmented policy leads to redundant or contradictory infras-
tructure investments;

• Reduced adaptive capacity: In climate-sensitive sectors, lack of cohesion hampers real-
time response to climate change-induced disruptions (e.g., heatwaves, droughts, etc.).

Resource managers (e.g., water resources, energy and utility, forest and land, agricul-
tural and rangeland, and coastal and marine managers), as key actors in climate governance,
especially at the operational and ecosystem levels, need clear and consistent governance
signals. Otherwise, the systems they manage become rigid rather than resilient. Federal and
state agencies should systematically coordinate with resource managers to set clear—and
ideally stable—standards for GHG emissions (e.g., under the Clean Air Act); set consistent
climate adaptation tools and policies; establish balanced norms for the monitoring air and
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water quality, and the control of pollution; prepare for hazard mitigation (e.g., building
resilient infrastructure—BRIC program); etc.

5. Conclusions, Research Limitations, and Future Research
Drawing on systems thinking, climate policy research, multilevel governance, and

institutional analysis, this paper analyzes a large pool of 73 papers and reviews 16 peer-
reviewed journal articles (Figure 1) to enrich the international scientific debate and literature
by discussing the emerging desalignment between the state and federal perspectives on
climate governance layers due to the recent executive order in the U.S., while introducing
the construct of perspective desalignment. While state–federal misalignment is not unique
to the U.S., this study provides a novel conceptual framework, taking as an example the
desalignment of perspectives that might occur in U.S. climate governance as a consequence
of a recent Executive Order.

Our conceptual framework is based on the combination of Nobel Prize laureate Eli-
nor Ostrom’s idea of polycentric governance with a meta-system pathology model, thus
offering an interdisciplinary perspective. Furthermore, this paper examines the challenge
arising from the potential emerging desalignment in the U.S. climate policy, taking into
consideration meta-system pathologies, climate meta-system levels in the U.S. polycentric
vertical climate governance structure, U.S. climate change policies, U.S. climate resilience,
bottom-up resilience, and boomerang federalism. In this respect, the United States stands at
a critical juncture: it can accentuate fragmented governance—an expression of monocentric
control and disjointed approaches—or it can pursue meta-systemic realignment, enhancing
the existing mechanisms (e.g., boomerang federalism, bottom-up climate resilience initia-
tives, federal supportive climate policies, funding programs, etc.) and ensuring positive
feedback (i.e., positive bi-directional relationship) between the federal and state levels. This
realignment would involve all five layers of governance working toward coherent climate
goals (Figure 4). Reestablishing alignment between federal and state perspectives does
not imply uniformity, but rather systemic coherence and collaborative governance. True
climate resilience is not achieved through centralization or top-down mandates alone; it
requires empowering subnational actors—states, cities, and industries—as integral com-
ponents of a robust polycentric system. Scientific institutions, policymakers, and resource
managers have a critical role to play in facilitating this governance realignment by strength-
ening U.S. polycentric climate governance, fostering bottom-up resilience, and leveraging
the dynamics of boomerang federalism to overcome key barriers to climate resilience
(Sections 4.1–4.3). Moreover, the federal–state climate governance perspective desalign-
ment affects not just the alignment across governance, policies, and goals, but also disturbs
the capacities required for climate resilience by generating those barriers.

The overall research process shown in Figure 1 and described in Section 2 was designed
to establish the original framing, termed perspective desalignment, as a foundation for the
conceptual framework presented in Section 3. As the policies and research will continue
to progress in the following years, the methodology could be applied again in the next
two/three years for reassessing the evolution of the topic, the validity of the concept
of perspective desalignment, and testing new analytic approaches on climate resilience
and climate governance as a complex system governance or governance of SoSs. This
research process permits the exploration of scientific limitations associated with the lack
of secondary data in the literature, which is explained by the novelty of this research
contribution and its mechanisms. To date, no studies have explicitly integrated the concepts
of polycentric climate governance, climate policy, and meta-system pathologies within a
unified framework. There remains a significant gap in the literature regarding the role
of bottom-up resilience and climate change governance dynamics in the U.S. context.
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Furthermore, there is currently no empirical evidence examining boomerang federalism as
a driver of polycentric climate governance in the United States. The governance discussed
in this paper stops at the national level, while the emerging meta-system pathology in U.S.
climate governance is a global concern that will have international implications, driven
by cascading failures in countries’ climate governance structures and policies worldwide,
which is still undiscovered in the existing literature.

The empirical testing of the proposed approach is out of the scope of our current
efforts (i.e., out of the scope of this study). Any future empirical contribution, based on
the understanding of perspective desalignment as a meta-system pathology, will have to
consider all factors affecting the systemic misalignment between different-level (vertical)
meta-system (governing structure) perspectives (e.g., federal and state level perspectives).
In future work, we will propose variables and indicators to characterize and measure
multilevel governance systems. Those variables and indicators will aim at ascertaining
the divergence of intergovernmental responses in dealing with a common concern (e.g.,
climate concerns), the number of intergovernmental policy misalignments and conflicts, the
discrepancies between different-level government funding, divergence between different-
level climate policymakers’ emissions targets and standards, a cross-level coordination
inefficiency index, the divergence of choices and priorities between intergovernmental
stakeholders on energy actions, institutional misalignments between what law stipulates
and how different-level governments operate within a country, divergence and conflicts
between economic incentives to investments, etc. In summary, the focus will be on deter-
mining and evaluating the vertical mismatch, miscoordination, and misalignment between
the various levels in the meta-system.

Future research will focus on empirical validation, such as practical cases (e.g., case
studies for California or New York that will expand on this contribution) to confirm the
concreteness of the recommendations (Sections 4.1–4.3), investigate how the five levels
of the climate meta-system interact and influence one another and assess the strategic
implications of the interactions between those five levels for the vertical structure of
U.S. polycentric climate governance (Figure 4). Additional scholarly contributions are
needed to illuminate the consequences of federal–state perspective desalignment, partic-
ularly its cascading effects on regional, sub-regional, municipal, and community-level
governance systems.

Empirical studies are also essential to evaluate the long-term impacts of persistent
systemic misalignment on national climate governance capacity. Future research should
explore how bottom-up coalitions might create effective climate policies across federal
and state boundaries. Moreover, attention should be given to the formation of multilevel
strategic alliances—especially among scientific institutions, local governments, and civil
society—as key actors operating across different climate meta-system levels. Such alliances
could play a critical role in mitigating perspective desalignment and advancing more
resilient and integrated climate governance frameworks.

Finally, sustained empirical inquiry is needed to understand how systemic misalign-
ment affects long-term resource management and adaptive capability across several di-
mensions, including time and location (region), such as the EU (and its member states)
and the African Union (and its member states). For instance, based on a recent study by
Alberton [136], divergence of priorities between the EU member states on regional concerns
related to climate, including energy, makes intergovernmental decision-making in climate
policy increasingly complex, which urges conducting future case studies to investigate the
EU polycentric climate governing system (i.e., the EU polycentric climate meta-system)
and the climate perspective desalignment that may be taking or might take place be-
tween the EU institutions, regional authorities, national governments, and non-state actors
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(e.g., cities and non-profit organizations), and provide critical insights for supporting the
EU polycentric climate governance.
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