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Abstract

Climate change increasingly poses near-term risks to urban infrastructure, services,
and public health, making adaptation and coordinated local risk management essential.
Yet European cities vary substantially in whether they formalize local climate action
through the adoption of adaptation-focused and/or integrated climate action plans. This
thesis addresses the research question: to what extent can tourism act as a driver of
local climate action in European cities? It conceptualizes tourism as a sector-related
pressure embedded in local economic structure and operationalizes it through two
complementary dimensions: tourism intensity, understood as visitor concentration
pressure, and tourism dependency, understood as economic sensitivity. To account for
heterogeneous urban contexts, the study also operationalizes local capacity as
multidimensional, distinguishing economic, administrative, and institutional
dimensions.

Using crisp-set Qualitative Comparative Analysis (QCA), the thesis analyzes a sample
of 164 European cities. The outcome is defined as the adoption of at least one
adaptation-focused and/or integrated local climate action plan after 2018, while
explanatory conditions are measured over the pre-cutoff period 2014—-2018. The results
support a configurational interpretation: no single condition is individually necessary or
sufficient for plan adoption. Instead, adoption is associated with multiple sufficient
pathways, confirming equifinality. The baseline complex solution identifies a tourism-
led pathway in which high tourism intensity and high tourism dependency combine in
comparatively non-large cities, suggesting that tourism can become politically and
economically relevant where visitor-related pressures are experienced relative to a
smaller resident population and tourism is also structurally important to the local
economy. A second pathway links adoption to economic capacity and prior planning
experience in the absence of tourism dependency, indicating a capacity- and
institutional-experience-based route to adoption in more diversified urban contexts.
Robustness checks further suggest that tourism intensity may also reinforce adoption
in affluent forerunner cities. Analysis of the absence of the outcome highlights causal
asymmetry: non-adoption is fragmented across low-coverage configurations and
cannot be interpreted as the inverse of the adoption pathways.

Overall, the thesis shows that tourism can contribute to local climate action, but only in
specific configurational contexts. Rather than acting as a universal or standalone driver,
tourism becomes relevant through the ways in which tourism-related pressures
intersect with different dimensions of local capacity. By integrating sector-related
pressures with multidimensional capacity in a set-theoretic design, the study advances
comparative understanding of how local contextual conditions jointly shape the formal
adoption of local climate action plans in European cities.






1 Introduction

1.1 Background and Problem Statement

Climate change is not only a long-term mitigation challenge but also an immediate risk-
management problem, as climate-related hazards increasingly disrupt infrastructure,
services, and everyday life (IPCC, 2022b). Even under ambitious mitigation measures, some
degree of global warming, and its associated impacts, is expected to unfold, making
adaptation essential for managing near-term climate risks and the protection of urban
systems and services (IPCC, 2023). In this sense, adaptation matters because it aims to
reduce vulnerability and exposure, protect critical systems, and limit disruptions, that can

strain health services, energy systems, and overall urban livability (IPCC, 2022b).

In this thesis, adaptation refers to deliberate adjustments in policies, practices, and systems
that reduce climate-related damage and strengthen resilience to current and future risks,
while enabling societies to take advantage of potentially beneficial opportunities that may
appear (IPCC, 2022a). One example is heat risk: as climate change alters temperature
patterns and increases the likelihood of extreme heat, international public health institutions
have developed guidelines to protect populations, including the World Health Organization
(WHO) recommendations on Heat—Health Action Plans (2008). At the local level, this can
translate into heat-health action planning (e.g., early weather warning systems, timely public
and medical advice, and specific protection for vulnerable groups) and measures integrated
into urban planning and service provision (e.g., shading and greening interventions).
Effective heat adaptation also requires emergency preparedness from local health and
social services to ensure that care and support systems are ready to respond during heat
events (WHO, 2008).

The implementation of such measures typically involves a range of municipal actors, such
as public health, social services, emergency management, urban planning, and facility
management. The measures’ effectiveness depends not only on technical design, but also
on the coordination across the involved actors and the availability of sustained resources
over time. From this perspective, a formally adopted climate action plan is more than a policy
document. It is a policy instrument that translates adaptation intentions into a public
commitment by guiding the selection, coordination and implementation of adaptation
measures (e.g., heat-health action plans) and linking them to responsible units, timeframes,

and monitoring procedures.



The formal adoption of a climate action plan can be seen as a step towards institutionalizing
adaptation within local government, turning climate risk into something that is planned,
coordinated, and reviewed over time, rather than just being addressed through ad hoc
responses. However, the adoption of climate action plans remains uneven across local
governments. In the sample of 164 European cities analyzed in this study, approximately
60% adopted an adaptation or integrated climate action plan after 2018, while around 40%
did not.

This gap between cities that formalize climate planning and those that do not has been
examined in the research on local climate governance. Current studies have sought to
explain the differences in local climate commitment by linking plan adoption to differences
in resources, administrative capacity, institutional experience, political leadership,
participation in networks, and national context. However, comparative explanations have
paid less attention to the role of contextual conditions such as local economic structure and
sectoral specialization in shaping the relevance and prioritization of climate planning. This
gap is particularly relevant in the case of tourism-oriented cities, where climate risks, such
as heat, interact with high visitor concentrations and service demand in ways that may

incentivize the institutionalization of adaptation efforts.

Tourism is relevant in the European context because of its scale and visibility. In 2024, the
European Union recorded more than 3 billion overnight stays in tourist accommodation, the
highest figure on record (Eurostat, 2025). At this scale, tourism can intensify pressure on
urban infrastructure and services as well as increase political concerns related to climate
disruptions in highly visited destinations. At the same time, research on tourism and climate
change has mainly examined tourism as a sector vulnerable to changing climate conditions,
with effects on demand, infrastructure, and climate comfort. Studies have highlighted the
risks of sea-level rise and coastal hazards for European coastal cities (Laino & Iglesias,
2023), economic losses related to erosion and reduced beach carrying capacity (Garola,
Lépez-Dériga, & Jiménez, 2022), the decline in snow reliability affecting winter tourism
(Willibald, et al., 2021), and changes in thermal stress and comfort patterns relevant to
summer and urban tourism (Grillakis, Koutroulis, Seiradakis, & Tsanis, 2016). That said,
tourism has rarely been conceptualized as a contextual sectoral condition that may shape
why some cities formalize climate planning and others do not. There remains a gap in
comparative, multi-case research that systematically examines whether tourism-related

pressures are associated with the adoption of local climate action plans in cities. This raises

2



the question of whether tourism intensity and tourism dependency help explain the variation

in local climate plant adoption across European cities.

1.2 Research Question

This thesis addresses the following research question:

To what extent can tourism act as a driver of local climate action in European cities?

More specifically, it examines whether tourism dependency and tourism intensity are
associated with the formal adoption of adaptation or integrated local climate action plans
after 2018, and how these tourism-related pressures combine with multidimensional local
capacity (economic, administrative, and institutional) in configurations linked to adoption

outcomes.

1.3 Analytical Approach

The adoption of local climate action plans is unlikely to be the result of single factors
operating independently across cities. Instead, adoption may result from different
configurations of resources, institutional experience, and sectoral pressures. To address this
causal complexity, the study adopts a set-theoretic approach that examines how conditions
combine and allow multiple pathways toward an outcome. Therefore, the analysis assesses
how tourism intensity and tourism dependency interact with economic, administrative, and
institutional capacity, rather than considering these factors as isolated drivers with a single

effect across cases.

1.4 Contributions of the Study

This study makes three related contributions. First, it treats local capacity as
multidimensional by distinguishing between economic, administrative, and institutional
dimensions. Instead of assuming that a single indicator can represent capacity, three
indicators are used as representations of different dimensions of it. This allows the results

to be interpreted more precisely in relation to specific capacity mechanisms.

Second, the thesis includes local contextual conditions in the comparative analysis of
climate plan adoption, by conceptualizing tourism not as a generic background feature, but
as a source of both economic sensitivity and urban pressure. In addition, two complementary
dimensions of tourism are distinguished: dependence, reflecting economic sensitivity, and
intensity, reflecting urban pressure associated with visitor concentration. By doing so, it
examines whether and under what governance conditions these tourism-related pressures

are relevant to climate planning.



Third, by applying a configurational approach to a sample of 164 European cities, the thesis
identifies multiple pathways associated with the adoption of local climate action plans after
2018. This makes it possible to compare different urban profiles systematically and avoids
relying only on average-effect explanations that may obscure how sectoral pressures and

local capacity interact across contexts.

1.5 Structure of the Thesis

The remainder of the thesis is structured as follows. Chapter 2 develops the conceptual
framework by reviewing the literature on urban climate governance, multidimensional local
capacity, and tourism-related sectoral pressures. Chapter 3 describes the methodological
design and data. Chapter 4 presents the results. Chapter 5 discusses the findings, their
theoretical implications for research on urban climate governance, and directions for future

research. Chapter 6 concludes by summarizing the main findings.



2 Literature Review

This chapter reviews the relevant literature to explaining variation in the adoption of urban
climate plans, focusing on how tourism-related conditions may shape broader dynamics of
urban climate governance. First, it establishes the conceptual basis for urban climate
governance and explains why the adoption of adaptation and integrated climate action plans
is used as the outcome of this study. Then, it examines how multidimensional local capacity,
economic, administrative, and institutional, has been linked to climate planning, before
turning to tourism as a climate-sensitive urban sector from the perspective of tourism
dependency and intensity. Building on these discussions, the chapter develops a
configurational perspective on how capacity and tourism-related conditions may interact,
identifying a key gap in existing literature and providing a conceptual framework that guides

empirical analysis.

2.1 Urban Climate Governance and Multidimensional Capacity

Urban climate governance refers to the institutional arrangements, actors, and procedural
rules through which cities address climate change. As subnational actors with increasing
autonomy and policy responsibility, cities have become central arenas of climate
governance, particularly in the formulation of mitigation and adaptation strategies. Urban
climate governance includes the interaction between public authorities, private
stakeholders, and actors of civil society in local decision-making, often within broader
national frameworks and transnational networks. In this broader landscape, climate action
is embodied in instruments such as strategic planning, regulatory measures, coordination
mechanisms, and implementation processes. Among these instruments, the adoption of
formal climate action plans has become a central and widely observable expression of local
climate governance. Plan adoption represents a formal and institutionally recognized
commitment to address climate change. A plan translates political intent into articulated
strategies, objectives, and implementation frameworks, making it a widely used and
comparable indicator of local climate commitment (Araos, et al., 2016; Grafakos, et al., 2020;
Reckien, et al., 2018). Following established empirical approaches (Reckien D. , et al., 2014;
Eisenack & Roggero, 2022), the existence of a formally adopted plan provides a verifiable
basis for comparative analysis between cities. Although plan adoption does not necessarily
imply effective implementation, it does represent a significant step in the institutionalization
of climate governance.

Despite the increasing prevalence of climate planning, substantial differences remain among

European cities in terms of whether and when such plans are adopted. Research on urban
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climate governance has explained this variation through a range of factors and enabling
drivers. Frequently mentioned factors include city size, economic wealth, administrative
resources, political leadership and policy champions, participation in transnational networks,
favorable national policy contexts, and prior climate commitment. Anguelovski and Carmin
(2011) emphasized the importance of local leadership and the capacity to integrate climate
concerns into existing institutional routines. Comparative analyses by Reckien et al. (2015;
2018) highlighted the relevance of population size, gross domestic product per capita (GDP),
national regulation, and network participation. Reviews such as van der Heijden (2019)
provided a synthesis of enabling factors, including legal context, financial resources,
coordination structures, and stakeholder engagement, while Eisenack and Roggero (2022)
explored how combinations of prior climate engagement, network participation, and
institutional background are associated with climate plan adoption.

Throughout all methodologies and contexts, several driving factors are repeated with
noticeable consistency. Larger cities are more likely to adopt plans, suggesting that
organizational scale and administrative specialization are important. Economic wealth, often
represented by GDP per capita, is associated with greater resource endowment and fiscal
space for planning. Prior engagement with climate issues often predicts subsequent
planning, indicating the importance of institutional trajectories. Participation in transnational
networks and favorable national contexts also appear to be influential conditions, often

interpreted as channels for learning, diffusion, and policy support.

Taken together, this body of research suggests that local climate planning depends not only
on motivation or exposure to climate risks, but also on the capacity of cities to formulate,
coordinate, and sustain policies over time. Economic resources, administrative organization,
and institutional trajectories can therefore be understood as interrelated dimensions of local
government capacity. Building on this idea, the following sections develop a
multidimensional conceptualization of capacity by distinguishing between economic,

administrative, and institutional dimensions.



2.1.1 Economic Capacity

Economic capacity refers to the extent to which local governments operate in a context of
material affluence that can support policy development and planning processes. In the
literature on urban climate governance, financial resources are consistently identified as
important enablers of climate planning. Reckien et al. (2015) highlight “financial capacity” as
relevant for supporting staff, technical expertise, and coordination processes required for
plan formulation, while broader reviews emphasize the importance of fiscal and
administrative resources for sustaining local climate governance efforts (Van Der Heijden,
2019). Economic resources can support activities such as research, inventory development,

and the hiring of consultants.

What makes economic capacity relevant is that it reduces some of the resource constraints
associated with planning. Even at the stage of formal plan adoption, climate planning
requires administrative time, technical input, and coordination across departments. Cities
operating under more favorable economic conditions may therefore be better positioned to
absorb these demands and to engage in anticipatory and strategic forms of governance

such as climate planning.

At the same time, economic resources do not guarantee plan adoption. Comparative
research shows that even resource-rich cities vary in their level of commitment depending
on political leadership and agenda setting, national regulatory frameworks, and previous
institutional trajectories (Anguelovski & Carmin, 2011; Reckien, et al., 2018; Van Der
Heijden, 2019). Evidence on voluntary climate commitments further suggests that capacity
often needs to coincide with other pressures or motivations, such as risk perception, before

it translates into concrete policy actions (Zahran, Brody, Vedlitz, Grover, & Miller, 2008).

Therefore, economic capacity is best understood as an enabling condition that shapes the
feasibility and scope of climate planning, rather than as a sufficient driver of adoption on its
own. Its relevance is likely to depend on how it interacts with other institutional, political, or

contextual conditions.



2.1.2 Administrative Capacity

Administrative capacity refers to the ability of local governments to mobilize organizational
resources, coordinate across departments, and manage policy processes. In the context of
urban climate governance, it captures the extent to which municipalities possess the internal
structures and coordination capacities required to design and formalize climate-related

strategies.

Empirical research often identifies city size as a factor closely related to climate planning.
Reckien et al. (2018) argue that European cities with larger populations are more likely to
adopt climate plans, which they attribute to their greater administrative resources and
organizational differentiation. Similarly, Eisenack and Roggero (2022) emphasize the
relevance of technical and administrative capabilities for formal climate action, while Otto et
al. (2021) conclude that population size is significantly related to adaptation readiness and
the existence of adaptation planning. Larger administrations are often better positioned to
manage cross-departmental coordination, sustain planning processes, and comply with the

procedural and reporting requirements associated with formal plan adoption.

The mechanism linking administrative capacity to climate plan adoption lies in the ability to
organize and sustain complex planning processes. Climate planning typically involves
coordination across multiple policy domains, the integration of technical information,
stakeholder engagement, and procedural continuity over time. Cities with higher
administrative capacity are more likely to have specialized staff, differentiated departments,
and established routines, which reduce coordination costs and facilitate the movement from

problem recognition to formal plan adoption.

However, the presence of organizational resources and coordination capabilities does not
necessarily translate into policy outcomes. Large cities may also operate under constrained
budgets or competing demands for services, particularly in contexts of austerity that limit
local government capacity (Gray & Barford, 2018). Additionally, the literature has highlighted
that planning outcomes depend on broader governance contexts, including leadership,
institutional arrangements, and multi-level frameworks (Anguelovski & Carmin, 2011; Van
Der Heijden, 2019). Therefore, administrative capacity reflects organizational feasibility, but

its effect on adoption remains contingent on political, institutional, and contextual conditions.



2.1.3 Institutional Capacity

Institutional capacity refers to the extent to which local governments have developed
accumulated experience, established routines, and coordination mechanisms that support
sustained engagement with climate governance beyond individual leadership. It captures
the degree to which climate considerations have been embedded into decision-making

practices, administrative procedures, and accountability structures within local government.

Early engagement with climate planning suggests that a city has already developed
procedural knowledge, organizational arrangements, and a degree of political legitimacy
related to climate governance. Prior planning experience can therefore reduce transaction
costs and make subsequent planning processes easier to start. The importance of
institutional trajectories has been emphasized in the literature on urban climate governance,
which shows how prior commitments can generate institutional momentum and shape future
political engagement (Van Der Heijden, 2019). Consistent with this logic, Eisenack and
Roggero (2022) highlighted the role of previous climate measures and the institutional

context in explaining differences in the adoption of plans among European cities.

The mechanism here lies in institutional learning and path dependency. Earlier engagement
with climate governance can reduce uncertainty, lower the cognitive and administrative costs
of subsequent planning, and establish internal routines that facilitate coordination across
departments. Over time, these processes contribute to the institutionalization of climate
policy within local government, making additional planning efforts both more feasible and

more likely.

However, early engagement can take different forms and does not necessarily imply uniform
depth or commitment. The translation of previous experience into new planning efforts may
still depend on leadership, political priorities, and the broader normative and governance
context (Anguelovski & Carmin, 2011; Reckien, et al., 2018). Therefore, institutional capacity
is best understood as an enabling condition that reflects accumulated experience and
institutionalization processes, rather than as a sufficient driver of climate plan adoption on
its own. Its relevance is likely to depend on how it interacts with economic, administrative,

or contextual conditions.



2.1.4 Multidimensional Capacity in Context

Together, economic, administrative, and institutional capacity represent complementary
dimensions that shape the viability and sustainability of climate planning at the local level.
Research on urban climate governance consistently identifies financial resources,
administrative organization, and institutional expertise as relevant conditions associated
with the adoption of plans (Anguelovski & Carmin, 2011; Reckien D. , Flacke, Olazabal, &
Heidrich, 2015; Van Der Heijden, 2019). Rather than attributing adoption to a single
determining factor, recent studies highlight that these conditions operate in conjunction,
resulting in heterogeneous patterns across cities (Eisenack & Roggero, 2022).

Capacity matters because it reduces organizational barriers and supports the coordination
processes required for planning. Economic resources can improve technical preparedness
and staffing; administrative scale can facilitate cross-sectoral coordination; and institutional
trajectories can embed climate concerns into governance routines. At the same time,
comparative research shows that the presence of these capacities does not translate
uniformly into formal adoption. Outcomes remain sensitive to how local priorities are shaped

by broader contextual pressures (Anguelovski & Carmin, 2011; Reckien, et al., 2018).

This suggests that capacity should not be treated as an isolated explanatory factor. It is
fundamental, but it is also context dependent. Explaining variation in climate plan adoption
therefore requires attention not only to cities’ internal resources and trajectories, but also to
the contextual conditions that shape the relevance and prioritization of climate policy. Among
these, the structure of local economies, and specifically the role of climate-sensitive sectors

such as tourism, may influence how and when available capacity is mobilized.

2.2 Tourism and Climate Change

Tourism is widely recognized as a climate-sensitive sector whose performance depends on
environmental and climatic conditions. Scott and Goéssling (2022) identified four main ways
in which climate change affects tourism systems: rising temperatures and heat waves, sea
level rise and coastal risks, extreme events, and changes in environmental quality. These
impacts can alter visitor comfort, mobility patterns, infrastructure use, and destination
competitiveness. Vulnerability varies across contexts, depending on exposure, economic

dependance on tourism, pressures on infrastructure, and governance capacity.

Although much of the literature on tourism and climate has focused on coastal or natural

destinations, tourism in cities is a distinctly urban phenomenon. Research on urban tourism
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has highlighted its integration into mobility systems, public space, and urban development
dynamics (Page & Duignan, 2023). Climate change directly affects the experience of urban
visitors, particularly through thermal comfort and extreme heat. Empirical evidence from
Lisbon suggests that heat conditions influence activity intensity and destination ratings
(Caldeira & Kastenholz, 2018), while metropolitan research in Porto highlights the need for
adaptation measures, such as green infrastructure and shading, within broader urban
planning (Lopes, Remoaldo, Ribeiro, & Martin-Vide, 2022). Recent syntheses further
suggests that climate risks may reshape competitiveness among destinations, including
cities (Gdssling & Scott, 2025).

Tourism is often framed primarily as vulnerable to climate change rather than as a driver of
climate policy (Becken, Whittlesea, Loehr, & Scott, 2020) This framing is useful here
because it positions tourism-related characteristics as contextual conditions that may shape
economic sensitivity, policy incentives, and governance pressures. At the same time,
tourism remains economically significant in many European cities, contributing to
employment, local revenues, and urban development. It is often treated as a strategic sector,
while also generating socio-spatial tensions and regulatory debates (Milano, Novelli, &

Cheer, 2019b). These dynamics make tourism relevant for urban climate governance.

2.2.1 Tourism Dependency as Economic Sensitivity

Tourism dependency refers to the extent to which the local economy relies on tourism-
related activities for employment and income generation. Rather than capturing the physical
intensity of visitors flows, it reflects a form of economic sensitivity in which climate-related
disruptions affecting tourism may have broader local consequences. In that sense, tourism
dependency captures the degree to which tourism constitutes an economically significant

sector within the urban economy.

Its relevance to local climate action lies in the way climate-related impacts on tourism can
translate into wider economic and political concerns. In cities where tourism plays a more
significant role in employment and income generation, disruptions such as extreme heat,
flooding, or changing seasonal conditions may affect visitor demand, business continuity,
and local revenues. These effects can increase the local relevance of climate risks by
making them more immediately visible in economic terms.

The key mechanism linking tourism dependency to climate plan adoption is economic
sensitivity. Where local economies depend more heavily on tourism, climate-related

disturbances affecting the sector are more likely to raise concerns about economic stability,
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employment, and local development. This can increase the political relevance of climate
risks and strengthen incentives for anticipatory planning, especially where tourism is

recognized as a vulnerable or strategically important sector.

Short-term disruptions are particularly relevant in this context because they can quickly
affect visitor demand, business continuity, and income generation. Evidence shows that
extreme heat can reduce tourism arrivals and revenues, as high temperatures lower the
incentive for outdoor activities and diminish the perceived quality of the tourism experience,
thereby influencing travel decisions (Chang, Bu, Zhang, & Xiao, 2024). Similarly, flooding
events can disrupt access to tourism sites and reduce visitor numbers, as rising water levels
may make attractions temporarily inaccessible and interrupt tourism activity (Araujo Vila, R.
Toubes, & Fraiz Brea, 2019).

In the long term, climate change may undermine tourism-dependent economies by altering
the environmental conditions that sustain tourism activity. Simulation-based evidence from
winter tourism suggests that declining snow reliability can significantly reduce tourism
demand and reshape the competitiveness of ski destinations (Steiger, Posch, Tappeiner, &
Walde, 2020). Similarly, scenario-based projections for coastal destinations indicate that
sea-level rise and beach erosion may lead to substantial losses of key tourism assets, with
estimated reductions in accommodation capacity and tourism revenues under different
emission pathways (Spencer, Strobl, & Campbell, 2022). Together, these studies illustrate
how both acute shocks and gradual environmental change can translate into structural

economic risks for tourism-dependent cities.

Empirical research supports the idea that tourism-dependent economies are particularly
sensitive to such disruptions. Romao (2020) finds that regions specializing in tourism tend
to be more vulnerable and slower to recover from external shocks. Similarly, Scott, Hall, and
Gossling (2019) argue that high tourism dependence can create macroeconomic risks in the
context of climate change, while Dogru et al. (2019) emphasize that the economic structure

determines climate-related policy responses.

Evidence linking tourism dependence to the adoption of urban climate plans remains limited.
However, related findings at other governance levels provide some suggestive support. For
instance, Becken et al. (2020) show that countries with higher tourism dependency are more

likely to integrate climate considerations into tourism policy frameworks. Sector-specific
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initiatives, such as Ireland’s Tourism Sectoral Adaptation Plan, further illustrate how

economic reliance on tourism can motivate formal policy responses to climate risks.

Therefore, tourism dependency is best understood as a form of economic sensitivity that
shapes how climate-related disruptions translate into broader local consequences. By
amplifying the economic relevance of climate risks, it can increase their political relevance,

without necessarily guaranteeing the adoption of regulatory or planning measures.

2.2.2 Tourism intensity as Urban Pressure

It is important to distinguish between tourism dependency and tourism intensity, as they
capture different dimensions of how tourism relates to local climate governance. While
dependency reflects the economic reliance on tourism-related activities, tourism intensity
refers to the concentration of visitors in relation to the resident population. A city may be
economically dependent on tourism without hosting an exceptionally high volume of visitors
within its boundaries, particularly when employment is linked to broader regional tourism
systems. This distinction is analytically relevant, as each dimension is expected to influence

climate planning through different mechanisms.

Tourism intensity captures the spatial concentration of visitors flows and the resulting
pressure on urban environments. High levels of visitor concentration can generate sustained
demands on infrastructure, public space, mobility systems, and urban services (Koens,
Postma, & Papp, 2018; Scott & Gossling, 2022). Research on overtourism has documented
how dense tourist flows can trigger political disputes and debates over governance in
European cities (Milano, Novelli, & Cheer, 2019b).

In the context of climate change, the relevance of tourism intensity lies in its capacity to
amplify exposure to environmental pressures and make climate-related disruptions more
visible in urban settings. As visitor pressure becomes spatially concentrated and places
strain on urban systems, impacts such as heat stress, flooding, or infrastructure overload
may become more immediate and observable. This increased visibility can elevate the
relevance of climate-related risks in public debate and make them more likely to enter local

political agendas (Back, Lundmark, & Zachrisson, 2025; Kagermeier & Erdmenger, 2019).

The mechanism linking tourism intensity to climate plan adoption therefore lies in processes
of exposure and problem visibility. Where tourism pressure is high, the interaction between

visitor flows and urban systems can make climate-related risks more tangible to both
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residents and policymakers, potentially increasing the perceived urgency of addressing
these challenges through formal planning.

On one hand, higher visitor concentrations can also increase pressure to maintain the
quality, functionality, and attractiveness of urban environments. As tourism relies on the
perceived condition of public space, infrastructure, and environmental amenities, local
governments may face stronger incentives to address climate-related disruptions that could
undermine the city’s image and tourism appeal.

On the other hand, larger numbers of visitors translate into higher levels of resource
consumption and greater strain on urban systems, including energy, water, mobility, and
waste management. These pressures can expose capacity limits and increase the need for
more coordinated and forward-looking planning to manage environmental stress and ensure

the continued functioning of urban services.

At the same time, tourism intensity may generate competing pressures. High visitor
concentrations can reinforce the economic importance of maintaining tourist flows, which
may in turn encourage resistance to regulatory measures such as visitor caps, access
restrictions, or stricter land-use controls, particularly when these are perceived as limiting

tourism revenues or accessibility (Oklevik, et al., 2019).

Therefore, tourism intensity is best understood as a condition that increases exposure to
environmental pressures, enhances the visibility of climate-related risks, and intensifies
demands on urban systems. While it can strengthen incentives for coordinated and forward-
looking planning, it also introduces governance trade-offs. Its relevance for climate plan
adoption is thus likely to depend on how it combines with other economic, institutional, and

contextual conditions.
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2.2.3 Tourism as a Contextual Condition

Tourism dependency and tourism intensity capture distinct dimensions of how tourism may
shape economic sensitivity and governance pressures. While dependency reflects
economic reliance on tourism-related activities, intensity captures the spatial concentration
of visitors and the resulting pressure on urban systems.

Different combinations of tourism dependency and intensity generate distinct urban
contexts. The combinations outlined here are conceptual rather than empirical. They aim to
illustrate plausible combinations and structure the analysis of tourism as a contextual

condition.

Cities with both high tourism intensity and high tourism dependency experience strong and
multidimensional pressure, where large concentrations of visitors place visible strain on
infrastructure, public space, and services, while the local economy remains sensitive to
disruptions in tourism activity. In these contexts, climate risks are likely to be both highly
visible and economically relevant. However, this configuration also introduces governance
trade-offs, as the importance of tourism may increase the political and economic costs of

regulatory intervention.

By contrast, cities with high tourism dependency but low tourism intensity represent contexts
where tourism is economically significant but spatially indirect. Tourism-related employment
may be linked to nearby destinations or broader regional systems, with commuting patterns
reducing direct urban pressure. In such settings, climate risks are more likely to be perceived
in terms of economic stability rather than visible urban stress, which may reduce the
immediacy of policy responses despite underlying vulnerability.

Conversely, cities with high tourism intensity but low tourism dependency experience visible
spatial pressures without strong economic reliance on tourism. These patterns may occur in
transport hubs or cities with highly concentrated attractions, where large numbers of visitors
generate strain on infrastructure and services without requiring a substantial local tourism
workforce. In these contexts, climate-related risks may be more readily framed as issues of
urban management, and lower economic dependence may reduce resistance to regulatory

measures, creating greater space for policy intervention.

Finally, cities with low levels of both tourism intensity and tourism dependency represent
contexts in which tourism plays a limited role in shaping urban pressures or economic

structures. In these settings, climate-related challenges are unlikely to be associated with
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tourism dynamics, and plan adoption is more likely to depend on other factors, such as

economic resources, administrative capacity, or institutional trajectories.

Taken together, these combinations suggest that tourism operates as a contextual condition
that may influence how and when different dimensions of local capacity are mobilized in
response to climate-related challenges. Rather than determining climate plan adoption on
its own, tourism may interact with economic, administrative, and institutional capacities in

shaping policy outcomes.

2.3 Multidimensional Capacity and Tourism in Interaction

Based on the distinction between multidimensional capacity and conditions related to
tourism, this section analyzes how these dimensions can interact in shaping climate plan
adoption. Capacity reflects the feasibility and organizational scope of planning, while tourism
dependence and intensity reflect the economic and spatial pressures that may increase the
relevance of climate risks. It is unlikely that any of these conditions can explain the observed
variation on its own.

Research on urban climate governance has increasingly emphasized that policy outcomes
are the result of the combinations of conditions rather than isolated factors (Van Der Heijden,
2019; Eisenack & Roggero, 2022). From this perspective, economic resources,
administrative scale, institutional trajectories, and contextual conditions may reinforce,
compensate, or constrain one another. Capacity may enable planning, but whether that
capacity is mobilized depends on contextual incentives and pressures. Conversely, strong
sectoral pressures may generate incentives for action, but without sufficient administrative

or institutional foundations, they may not translate into formal plan adoption.

Different configurations of capacity and tourism-related conditions can therefore plausibly
lead to plan adoption. For example, tourism intensity may increase the visibility of climate-
related pressures, but these are more likely to translate into formal planning where
administrative or institutional capacity enables coordination and policy formulation. Similarly,
tourism dependency may heighten the economic relevance of climate risks, but its
translation into climate planning is more plausible where economic or institutional capacity
supports anticipatory action. These examples illustrate that tourism-related conditions are
unlikely to operate in isolation but may become politically consequential through their
interaction with different forms of local capacity. In this regard, the central question is not

whether tourism or capacity independently drives planning adoption, but under which
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structural configurations their joint presence is associated with formal climate planning

commitments.

Three theoretical expectations follow this discussion. First, tourism-related contextual
pressures are expected to contribute to climate plan adoption only where at least one form
of local capacity is present. While tourism intensity or tourism dependency may increase the
relevance of climate risks, their translation into formal planning is unlikely in the absence of
economic, administrative, or institutional capacity.

Second, tourism intensity and tourism dependency are expected to interact with local
capacity in different ways. As a result, each one of them is expected to support different
pathways to climate plan adoption when combined with local capacity.

Third, climate plan adoption is expected to occur even in the absence of tourism-related
contextual pressures where sufficient local capacity is present. This implies that tourism is
not a necessary condition for local climate action, as economic, administrative, or
institutional capacity may enable planning independently of tourism-related conditions.
Taken together, these expectations suggest that tourism operates as a contextual condition
that may shape how and when different dimensions of local capacity are mobilized in
response to climate-related challenges. Its role is therefore unlikely to be uniform across
cities. A configurational perspective is considered as appropriate, as it allows for the
identification of multiple pathways through which climate plan adoption may emerge under

different urban conditions.
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2.4 Conceptual Gap and Research Contribution

Building on the argument that tourism may shape climate planning through its interaction
with different dimensions of local capacity, an important conceptual gap remains in existing
literature. Research on urban climate governance has made significant progress in
identifying factors associated with climate plans adoption. A wide range of enabling drivers
have been documented, including economic resources, administrative scale, institutional
trajectories, leadership, national regulatory frameworks, and participation in transnational
networks. At the same time, research on tourism and climate has extensively examined the
sector’s vulnerability to climate impacts and the implications of these impacts for destination
management and adaptation planning. Despite these advances, important conceptual gaps

remain.

First, although research on urban climate governance often considers the socioeconomic
attributes of cities, it has rarely examined how specific sectoral economic structures interact
with governance capacity in shaping formal climate planning. Economic variables such as
GDP per capita or population size are often treated as general indicators of resources or
scale, but the structure of local economies, particularly the presence of climate-sensitive
sectors, has not been systematically integrated into comparative models of plan adoption.
As a result, it remains unclear whether local economic structures incentivize formal climate

commitments and under what conditions they do so.

Second, tourism is predominantly described in the literature as a sector vulnerable to climate
change, with emphasis on adaptation needs and competitiveness concerns. Much less
attention has been paid to whether the economic significance of tourism in cities can
influence broader decisions on urban climate governance. Existing research has not
systematically assessed whether the economic significance of tourism or the tourism-related
urban pressures associated with concentrated visitor flows can act as drivers of local climate

planning.

Third, research on urban climate governance increasingly recognizes the importance of
contextual causality, systematic empirical analyses of how governance capacity and sectoral
structures operate together remain limited. This study addresses these gaps by examining
how economic, administrative, and institutional dimensions of capacity interact with tourism
dependency and tourism intensity in shaping the adoption of adaptation and integrated

climate action plans in European cities. By adopting a configurational perspective, it
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identifies multiple pathways to plan adoption, rather than assuming uniform effects across

cases. In doing so, it expands existing research on urban climate governance by

incorporating both the economic significance of tourism and the urban pressures associated

with concentrated visitor flows into comparative analysis, provides systematic empirical

evidence from a large sample of European cities, and clarifies how climate-sensitive urban

sectors, such as tourism, in combination with multidimensional capacity, may contribute to

different pathways associated with the adoption of local climate action plans.

To conclude the theoretical framework, Table 1 summarizes the main analytical dimensions

discussed in this chapter, their conceptual meaning, and their expected relevance for local

climate plan adoption.

Table 1. Analytical dimensions, conceptual meaning, and expected role in climate plan adoption.

on urban systems

Analytical Conceptual Meanin Expected relevance for Role in the
Dimension P 9 Climate Plan Adoption Framework
| Material affluence that Facilitates the feasibility and .
Economic supports policy development : Enabling
. scope of formal climate i
capacity and reduces resource : condition
. : planning
constraints for planning
. . Organizational scale and Suppgrts .the management, .
Administrative S . o coordination, and Enabling
. coordination ability within local o . "
capacity formalization of planning condition
government
processes
o Prior climate-related Facilitates co_ntlnued planning _
Institutional . : through learning, path Enabling
. experience, routines, and s
capacity o ! . dependency, and reduced condition
institutionalized practices ;
transaction costs
Economic reliance on tourism- | Increases the economic
Tourism related activities for relevance of climate-related Contextual
dependency employment and income risks and may strengthen condition
generation incentives for planning
. . Increases the visibility of
. Spatial concentration of : .
Tourism L . climate-related risks and Contextual
. . visitors and resulting pressure : "
intensity governance pressures in condition

urban space

Building on these analytical dimensions, the following chapter explains how the outcome

and explanatory conditions are operationalized for systematic cross-city comparison.
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3 Methodology

This chapter outlines the research design and analytical procedure used to address the
research question: to what extent can tourism act as a driver of local climate action in
European cities? The study follows a configurational research design and applies crisp-set
Qualitative Comparative Analysis (QCA) to examine whether, and under which
configurational contexts, tourism-related conditions are associated with the adoption of local
climate action plans. Specifically, it assesses whether combinations of tourism dependency
and intensity together with multidimensional local capacity are necessary or sufficient for

plan adoption, and whether non-adoption follows a distinct configurational logic.

Building on the conceptual framework developed in Chapter 2, tourism is operationalized
through two complementary dimensions, dependency and intensity, while local capacity is
represented as multidimensional, including economic, administrative, and institutional
capacity. The chapter first introduces QCA and its relevance for studying local climate action
(Section 3.1). It then describes case selection and data sources (Section 3.2), the
operationalization of the outcome and explanatory conditions (Section 3.3), the calibration
and analytical procedure (Section 3.4), including truth table construction, tests of necessity
and sufficiency, Boolean minimization, exploratory incremental model specifications,
sensitivity checks, and an explicit analysis of the absence of the outcome. The chapter
concludes by summarizing the main methodological choices guiding the configurational

analysis (Section 3.5).

3.1 Analytical approach: QCA

Qualitative Comparative Analysis (QCA) was developed by Charles Ragin (1987) as a set-
theoretic approach that brings together case-oriented and variable-oriented research. A
central premise of QCA is that many social phenomena are characterized by causal
complexity: outcomes are rarely explained by a single factor but instead emerge from
interactions of context dependent conditions. By focusing on how conditions combine rather
than on their individual effects, QCA allows the identification of multiple pathways leading to
the same outcome.

Within the QCA framework, causality is commonly understood as conjunctural, equifinal, and
asymmetric (Schneider & Wagemann, 2012). Conjunctural causation means that outcomes
are the result of the joint presence or absence of several interrelated conditions. Equifinality
acknowledges that different combinations of conditions may lead to the same outcome.

Asymmetry means that the conditions associated with the presence of an outcome do not

20



necessarily explain its absence; non-adoption cannot be inferred simply by reversing the
conditions linked to adoption.

QCA provides a systematic framework to identify causal configurations, understood here as
specific combinations of conditions that are associated with the presence or absence of an
outcome, and to assess these relationships in terms of necessity and sufficiency applying
Boolean algebra and set-theoretic logic. Accordingly, this thesis uses QCA to explain how
tourism-related conditions, together with multidimensional local capacity, jointly relate to the

adoption and non-adoption of local climate action plans in European cities.

3.1.1 Set-Theoretic Logic and Configurational Causality

This subsection draws primarily on Schneider and Wagemann (2012) to summarize the set-
theoretic foundations of QCA. QCA is built on set theory, which conceptualizes cases in
terms of their membership in sets representing specific conditions and outcomes. A set can
be understood as the group of cases that share a given attribute (e.g., being tourism-
dependent, affluent, or a forerunner).

In QCA, membership can be assigned in crisp binary sets (0/1) or expressed with graded
assignments (fuzzy sets), allowing cases to take values between 0 and 1 when concepts
are best understood as matters of degree and when well-justified cut-off points can be
defined (outside, crossover, inside). In this thesis is used a crisp-set calibration because it
offers a first comparative assessment of tourism-related conditions in a medium-sized
sample and prioritizes transparent, easily communicable distinctions of “high/low” and
“present/absent” based on explicit thresholds, while avoiding the additional calibration

assumptions required by gradual membership.

This dichotomous representation allows each city to be described as a configuration of
present and absent conditions (combinations of 1s and 0s). Representing cases as
configurations facilitates systematic comparison between cases and allows for logical
simplification through Boolean minimization. The analysis begins by calibrating the raw
indicators into set memberships based on the thresholds and coding rules specified in
Section 3.4.2. These calibrated sets are then combined into a truth table, which lists the
empirically observed configurations of conditions and indicates whether the outcome is
present or absent for each configuration (see Section 3.4.3). Once the sets have been
calibrated and the configurations assembled in the truth table, the analysis assesses
necessity and sufficiency relations using standard parameters of fit; further details on how

necessity and sufficiency are evaluated are provided in Section 3.4.4. The following
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subsection explains why QCA is suitable for studying local climate action and how it is

applied to the specific research design and empirical context of this thesis.

3.1.2 Applying QCA to the Study of Local Climate Action

As discussed in the literature review, urban climate action planning is shaped by multiple
interacting pressures, resources, and institutional trajectories. Cities may adopt climate
action plans in response to sectoral pressures and vulnerabilities, enabling resources and
administrative capacity, and policy path dependencies arising from prior climate
engagement. Recent research emphasizes that local climate action does not emerge from
isolated factors acting independently, but rather from specific combinations of contextual
conditions. Comparative analyses of urban climate governance show that similar policy
outcomes can be achieved through different pathways, depending on how factors interact

within urban contexts (Van Der Heijden, 2019).

This recognition challenges linear and additive explanations of climate action and
underscores the need for analytical approaches capable of capturing causal complexity and
equifinality. Because the conditions associated with climate plan adoption are not mutually
exclusive and may operate differently across cities, a configurational research design is
particularly well suited for comparative urban research. In this context, QCA provides an
appropriate methodological framework to examine whether distinct configurations of
tourism-related conditions and multidimensional local capacity, economic capacity,
administrative capacity, and institutional capacity, are associated with the adoption of climate

action plans.

A growing body of research on urban climate governance has applied QCA to examine how
combinations of contextual and institutional conditions shape local climate action. For
example, van der Heijden (2019) used QCA to show that similar climate governance
outcomes in cities can emerge from different configurations of leadership, capacity, and
institutional arrangements. Braunschweiger and Ingold (2023) applied QCA to the study of
local climate adaptation and demonstrate that no single factor is sufficient on its own; rather,
adaptation planning results from specific combinations of political support, administrative
capacity, and problem pressure. Similarly, Eisenack and Roggero (2022) employed
configurational analysis to identify multiple pathways through which cities and sectors
respond to climate policy challenges, highlighting the role of economic motivations and

institutional context. Together, these studies illustrate the suitability of QCA for capturing
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causal complexity in urban climate action and provide methodological grounding for its
application in the present study. Given the comparative and configurational logic of QCA,
explicit choices regarding case selection and data sources are required to ensure
meaningful comparison and sufficient empirical diversity. The next section describes the
criteria used to select cases, the data sources employed, and the spatial and temporal scope

of the analysis.

3.2 Case Selection and Data Sources

The empirical analysis draws on two main data sources that were combined to construct the
dataset used for the QCA. First, tourism and socioeconomic indicators were obtained
primarily from Eurostat at the NUTS3 level and compiled into a harmonized dataset
developed in a previous research project. The procedures used to collect, clean, and
standardize these variables are documented in the Study Report on Tourism and Urban
Climate Action (Garcia Guzman, 2025). Selected extracts are reproduced in Annex A, while
the full report is available as digital supplementary material. This source provides the basis
for measuring tourism-related conditions as well as proxies for local capacity across cities.
Second, data on local climate action planning were derived from a dedicated database
originally developed by Cereghini (2024) and made available for this study through the
Resource Economics group at Humboldt-Universitat zu Berlin. This database contains
information on the existence, type, focus, and publication year of local climate action plans

across European cities, enabling a comparable identification of planning adoption over time.

The empirical analysis is based on a sample of 164 European cities defined at the NUTS3
level, for which harmonized data on tourism indicators, capacity-related proxies, and local
climate action planning were available. Case selection followed data-availability and
comparability logic. Cities were included in the sample only if they had at least two years of
available data within the 2014-2018 period for the tourism indicators and capacity proxies
used in the analysis. Restricting the sample to cities with sufficiently complete information
ensured consistent comparison across cases and reduced distortions arising from uneven
data coverage. The resulting sample is therefore not intended to be statistically
representative of all European cities, but to provide a structured set of comparable urban
cases suitable for configurational analysis. Descriptive statistics for the main empirical
variables used to characterize the sample are reported in Table 2, while additional
distributional information is provided in Appendix A. Their operationalization into the outcome

and conditions used in the QCA is explained in the following section.
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Table 2. Descriptive Statistics of the Analytical Sample.

Variable Mean Median Minimum Maximum
Population 841 163 615 813 57 994 6 436 347
GDP per capita (million euro) 287322 16 568.9 952.6 222 240
Overnight stays in tourist 5.063 3.937 0.526 46.308
establishments per resident.
Tourist employment share (%) 25.565 23.565 9.104 48.999

To ensure temporal precedence between conditions and outcome, the indicators used to
characterize cities were measured in the pre-cutoff period and operationalized as averages
over 2014-2018. The choice of 2018 as the cutoff year is based on plan adoption patterns
and data availability discussed in the Study Report on Tourism and Urban Climate Action
and is applied here to maintain temporal precedence while maximizing comparability across
cases. In addition, setting the cutoff in 2018 allows the explanatory conditions to be
measured in a clearly pre-pandemic period, thereby avoiding major disruptions to tourism
indicators associated with COVID-19. This sequencing strengthens temporal ordering by
ensuring that tourism- and capacity-related characteristics are observed prior to the outcome
period. Together, these data sources provide the empirical foundation for the

operationalization of the outcome and conditions described in the following section.

3.3 Operationalization: Outcome and Conditions

Building on the analytical dimensions developed and summarized in Chapter 2,, this section
translates the outcome and explanatory conditions into empirical indicators suitable for
systematical cross-city comparison. It first specifies the outcome of interest and then outlines
the operationalization of the explanatory conditions related to multidimensional local

capacity and tourism.

3.3.1 Outcome

Consistent with the literature on urban climate governance and the conceptual framework
developed in Section 2.1, the outcome in this study is defined as the adoption of a local
climate action plan with an adaptation or integrated focus after the cutoff year. Plan adoption
is used as an indicator of formal local climate action because it reflects an institutionalized

and coordinated policy response rather than isolated measures.

Eligible plans are restricted to those with an adaptation or integrated focus, as recorded in

the climate action plan database described in Section 3.2. This restriction reflects the study’s
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emphasis on local vulnerability, sectoral exposure, and governance responses that are

directly relevant to climate risks and tourism-related pressures.

3.3.2 Conditions

The analysis includes five explanatory conditions derived from the analytical dimensions

discussed in Chapter 2. Economic, administrative, and institutional capacity are

operationalized as AFFLUENT, LARGE, and FORERUNNER, respectively, while tourism

dependency and tourism intensity are operationalized as DEPENDENT and INTENSE. To

ensure temporal precedence, all continuous indicators were measured using data from the

pre-cutoff period and averaged accordingly, while prior planning experience was coded

relative to the same cutoff year.

o AFFLUENT is operationalized through GDP per capita at the NUTS3 level.

¢ LARGE is operationalized through population size.

¢ FORERUNNER is operationalized through prior climate planning experience, measured
as whether a city had adopted at least one eligible climate action plan before the cutoff
year. Eligible plans include adaptation-focused or integrated climate action plans, in line
with the outcome definition.

o DEPENDENT is operationalized through the share of employment in tourism-related
sectors.

e INTENSE is operationalized through overnight stays in tourist establishments per
resident.

The following section explains how the outcome and explanatory conditions were calibrated

into set memberships for the QCA.

3.4 Calibration and Analytical Procedure

This section details the analytical procedures through which the outcome and conditions
defined above were transformed into set memberships and systematically analyzed using
QCA. Following standard QCA practices, the procedure is presented step by step in order
to maintain transparency, replicability, and logical coherence throughout the analytical
process.

First, the data preparation and implementation in R are described, outlining the steps taken
to harmonize datasets, construct analytical variables, and ensure reproducibility. The
calibration strategy is then presented, explaining how empirical indicators were translated
into crisp-set memberships using substantively grounded and empirically informed

thresholds. Building on the calibrated data, the construction of the truth table is introduced
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as the basis for evaluating empirical configurations of conditions. Subsequent subsections
describe the procedures used to assess necessity and sufficiency relations, followed by
Boolean minimization and the derivation of solution types. To evaluate the robustness of the
results, a sensitivity analysis was conducted, examining how changes in analytical
thresholds affect the stability and interpretation of the identified pathways. Finally, the
analysis of the absence of the outcome addresses the asymmetric nature of configurational
causation by examining patterns associated with non-adoption of climate action plans.

Together, these steps constitute the analytical structure of the thesis and provide a
systematic framework for identifying and interpreting multiple configurational pathways
linking tourism-related conditions with multidimensional local capacity to the adoption and

non-adoption of local climate action plans.

3.4.1 Data Preparation and Implementation in R

Data processing and analysis were performed in R using RStudio (see Appendix B for the
full script). The analytical workflow was designed to ensure transparency and traceability by
combining reproducible data transformations with explicit coding rules for all constructed
sets.

First, the harmonized dataset described in the Study Report on Tourism and Urban Climate
Action was imported and checked for consistency. This included verifying variable formats,
inspecting missing values, and aligning city identifiers at the NUTS3 level across data
sources. The dataset provided standardized empirical variables for tourism nights per capita,
employment in tourism-related sectors, GDP per capita, and population. To preserve
temporal ordering, these indicators were prepared at the city level using the pre-cutoff period

and summarized as averages over 2014—2018.

Second, information from the climate action plan database was used to construct both the
institutional capacity condition (FORERUNNER) and the outcome set (OUTCOME).
FORERUNNER cases were coded as members (1) if they had adopted at least one eligible
plan before 2018, and as non-members (0) otherwise. For example, a city with an eligible
adaptation or integrated plan published in 2016 was coded as FORERUNNER = 1, whereas
a city with no eligible plan before 2018 was coded as FORERUNNER = 0. The outcome set
(OUTCOME) was derived from the same database by identifying cities that newly adopted
at least one eligible adaptation- or integrated-focused climate action plan after 2018. Thus,
a city that first adopted an eligible plan in 2020 was coded as OUTCOME = 1, while a city
without any such post-2018 adoption was coded as OUTCOME = 0.
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During data preparation, descriptive statistics and distributional summaries were examined
to verify cross-case consistency and to support subsequent calibration decisions. The final
analytical dataset consisted of 164 cities with complete information on all empirical
indicators, the constructed conditions, and the outcome. This dataset formed the basis for
calibration, truth table construction, and the subsequent configurational analysis. Full

descriptive statistics for all variables are reported in Appendix A.

3.4.2 Calibration Strategy

Calibration translates empirical indicators into set memberships that can be systematically
compared across cases using set-theoretic logic. In this thesis, all conditions and the
outcome were calibrated into crisp sets (0/1) using transparent decision rules and
substantively meaningful thresholds. Crisp-set calibration assigns full membership (1) to
cities that meet or exceed the defined threshold for a given condition and full non-
membership (0) to those that do not.

The calibration process operationalizes the theoretical constructs introduced in Chapter 2
into analytically interpretable distinctions that support configurational comparison across
European cities. Thresholds were selected to balance conceptual interpretability, cross-city
comparability, and sufficient empirical diversity, following established guidance in QCA
methodology (Schneider & Wagemann, 2012). The pre-cutoff measurement period was also
chosen to rely on clearly pre-pandemic observations, thereby avoiding major disruptions in
tourism indicators associated with the COVID-19 shock. This supports comparability across
cities and strengthens temporal ordering between conditions and subsequent plan adoption.
All calibration rules were applied consistently across the full sample of 164 cities.
Membership in each set therefore reflects a substantively interpretable distinction between

cities that meet the conceptually defined threshold for the condition and those that do not.

To support threshold selection and avoid arbitrary cut-offs, descriptive statistics were
computed for each continuous indicator, including tourism intensity (tourist nights per
capita), tourism dependency (employment share in tourism-related sectors), GDP per
capita, and population size. Distributions were examined using summary measures (e.g.,
medians, quartiles, and selected percentiles) and graphical inspection in R. This
assessment ensured that the selected thresholds (i) correspond to substantively meaningful

distinctions and (ii) generate non-trivial set memberships, avoiding conditions that are either
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extremely rare or nearly universal across cases. The resulting calibration criteria are

summarized in Table 3, while full descriptive statistics are reported in Appendix A.

Table 3. Calibration thresholds and set memberships shares.

Share of
Set Indicator (source; period) Threshold me.mber
cities
(set=1)
21 eligible local climate action plan after 1 = 21 eligible plan
OUTCOME 2018 (adaptation or integrated) after 2018; 59.1%
(Cereghini, 2024) 0 = none
Nights in tourist accommodation per 1=24; o
INTENSE capita (Eurostat, 2026a); 2014-2018 0=<4 63.41%
Employment share in tourism-related 1=222%; o
DEPENDENT | ctors (Eurostat, 2026¢); 2014-2018 0= <22% 49.39%
GDP per capita, EUR 1=213,500 €; o
AFFLUENT 1 e ostat, 2026b); 2014-2018 0=<13.500 € 58.53%
Population 1=2 550,000
LARGE . inhabitants; 58.53%
(Eurostat, 2026d); 2014-2018 0 = < 550,000
- 1 =21 eligible plan
FORERUNNER 21 eligible plan ad_op_)ted before 2018, Plan before 2018: 46.34%
database (Cereghini, 2024) 0 = none

Based on this combined conceptual and distributional assessment, crisp-set thresholds
were defined for the outcome and each condition as follows. The outcome captures whether
a city adopted local climate action planning with focus on adaptation and or integrated after
the 2018 cutoff year. A city is coded as a member of the outcome set (OUTCOME = 1) if it
adopted at least one eligible local climate action plan after 2018; otherwise, it is coded as a
non-member (OUTCOME = 0).

Multidimensional local capacity is represented through three conditions: AFFLUENT,
capturing economic capacity (GDP per capita = 13,500 EUR); LARGE, capturing
administrative capacity (population = 550,000); and FORERUNNER, capturing institutional
capacity (at least one eligible plan adopted before 2018). Tourism-related conditions are
captured through two complementary sets: INTENSE, indicating high tourism intensity (= 4
tourist nights per capita), and DEPENDENT, indicating high structural economic reliance on
tourism (= 22% of employment in tourism-related sectors).

All conditions and the outcome were calibrated into crisp sets using these thresholds,
providing the basis for truth table construction and subsequent necessity and sufficiency

analysis.
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3.4.3 Truth Table

A central element of Qualitative Comparative Analysis is the construction of a truth table,
which represents empirical statements of sufficiency by systematically organizing cases
according to their observed configurations of conditions. Each row of the truth table
corresponds to a unique combination of conditions and reports whether the outcome is
present or absent among the cases exhibiting that configuration, as well as the number of
cases associated with it (Schneider & Wagemann, 2012). With five binary conditions, the full
analytical space comprises 2°=32 logically possible configurations, although only a subset

is typically observed empirically.

Following calibration, a truth table was constructed using the five conditions (LARGE,
AFFLUENT, FORERUNNER, INTENSE, DEPENDENT) and the outcome (OUTCOME). For
sufficiency analysis, configurations were retained for Boolean minimization if they achieved
a consistency (inclusion) score of 0.75 or higher, indicating that the configuration is
sufficiently associated with the outcome. No additional minimum frequency threshold
beyond the default requirement of at least one case per configuration was imposed. This
decision reflects the comparative scope of the study and the aim of retaining empirical
diversity while still applying substantive consistency criteria to distinguish outcome-relevant

configurations.

Some configurations include both outcome-present and outcome-absent cases, resulting in
within-row inconsistency, commonly referred to as contradictory configurations. Rather than
imposing deterministic assignments, such contradictions were addressed through the
consistency criterion. Configurations that failed e predefined consistency threshold were
excluded from the minimization process, while configurations meeting the threshold may still

contain a limited number of deviant cases without undermining their overall sufficiency claim.

The resulting truth table forms the empirical basis for the subsequent Boolean minimization

and solution derivation. It is reported and discussed in Chapter 4.
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3.4.4 Necessity and Sufficiency

In QCA, causal relations are evaluated in set-theoretic terms through tests of necessity and
sufficiency. A condition is considered necessary if the outcome is (almost always) a subset
of that condition, meaning that cases exhibiting the outcome are also members of the
condition set. By contrast, a configuration of conditions is considered sufficient if it is a subset
of the outcome, indicating that when the configuration is present, the outcome is likely to

occur, even though the outcome may also be produced by alternative configurations.

The empirical assessment of necessity and sufficiency relies on the measures of
consistency and coverage (Schneider & Wagemann, 2012). Consistency captures the
degree to which the observed data approximate the expected subset relation, whether cases
displaying a condition or configuration also display the outcome in a reliable manner.
Coverage complements consistency by indicating the empirical relevance of a condition or
configuration, that is, the proportion of outcome cases explained by it. A relation may
therefore be highly consistent but empirically narrow or cover a larger share of outcome

cases while exhibiting lower consistency.

Necessity analysis was conducted to assess whether any single condition, or its absence,
is systematically present whenever the outcome occurs. In set-theoretic terms, this involves
evaluating whether the outcome set is (almost always) a subset of a given condition. To
avoid over-interpreting trivial necessity relations, conditions that are widespread regardless
of the outcome, coverage, and additional diagnostics such as the relevance of necessity

were considered where appropriate.

Sufficiency analysis then examines whether specific configurations of conditions are
consistently associated with the outcome, that is, whether the presence of a particular
combination of tourism-related conditions, urban capacity, and forerunner status can be
treated as a subset of the outcome. In this step, a predefined consistency threshold is
applied to retain configurations that demonstrate a sufficiently reliable association with
climate plan adoption, while coverage is used to evaluate the relative empirical importance

of alternative pathways.

Together, necessity and sufficiency analyses support the configurational aims of this thesis
by enabling the identification of multiple sufficient pathways leading to the same outcome

(equifinality) and by acknowledging that the causal logic underlying adoption and non-
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adoption may differ (asymmetry). In the context of this study, this approach provides a
structured framework to assess how tourism dependency and intensity interact with
multidimensional local capacity (economic, administrative, and institutional) in shaping both

the adoption and non-adoption of local climate action plans across European cities.

3.4.5 Boolean minimization and Solution Types

After identifying outcome-relevant configurations in the truth table, Boolean minimization is
applied to derive solution terms that summarize the main sufficiency pathways. Minimization
is grounded in Boolean algebra and uses logical operators (AND, OR, NOT) to reduce
complex empirical patterns into simplified expressions that preserve their set-theoretic
relationship with the outcome. In practical terms, the procedure compares configurations
that lead to the same outcome and differ in only one condition; when such pairs are
identified, the differing condition can be treated as logically redundant and removed,

resulting in a more parsimonious expression of the causal pattern.

The minimization procedure was implemented using the standard Quine—McCluskey
algorithm as provided by the QCA package in R (Schneider & Wagemann, 2012). This
algorithm ensures that the reduced expressions remain logically equivalent to the empirically

observed configurations selected from the truth table.

QCA produces different solution types depending on how logical remainders, logically
possible but empirically unobserved configurations, are treated during minimization. The
complex solution relies exclusively on empirically observed configurations and avoids the
use of logical remainders as simplifying assumptions. The parsimonious solution allows all
logical remainders to simplify the solution as much as possible, often yielding highly reduced
expressions but at the cost of introducing counterfactual assumptions that may be difficult
to justify substantively. The intermediate solution occupies a middle position by incorporating
only those simplifying assumptions that are consistent with theoretically informed directional

expectations (Schneider & Wagemann, 2012).

In this thesis, the complex solution is reported and serves as the primary basis for
interpretation. This choice prioritizes empirical transparency by restricting inference to
observed configurations only. To complement this approach, a sensitivity analysis is
conducted to assess the robustness of the identified pathways by examining how solution

coverage and composition change when the sufficiency consistency threshold is relaxed.
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This strategy allows additional empirical insight without introducing logical remainders or

theory-driven counterfactual assumptions.

3.4.6 Exploratory Incremental Model Specification

This subsection describes a set of exploratory incremental QCA specifications conducted to
assess the contribution of each tourism-related condition prior to the five conditions model.
Specifically, a baseline specification with a reduced set of conditions was first analyzed
(LARGE, AFFLUENT, FORERUNNER), with the addition of one tourism-related condition at
a time while keeping the outcome, calibration thresholds, and analytical parameters
constant. The purpose of the exercise was not to estimate causal effects in a linear sense,
but to examine whether the inclusion of each additional condition generated sufficient
pathways, increased coverage, or altered the overall configurational structure. As these
exploratory incremental specifications did not materially affect the main configurational
patterns, the results and analysis focus on the full five-condition assessment as the primary
basis for interpretation. This step helped ensure that the final specification reflects the

conceptual framework while avoiding unnecessary complexity in a crisp-set setting.

3.4.7 Sensitivity Analysis

To assess the robustness of the sufficiency results, a sensitivity analysis was conducted
focusing exclusively on empirically observed configurations. The aim of this analysis was to
examine whether the main configurational patterns identified under the baseline consistency
threshold remain stable when the inclusion criterion is moderately relaxed. Specifically, the
sensitivity analysis considered configurations with consistency values exceeding 0.66, a
threshold at which a clear majority of cases within a configuration display the outcome. This
approach allowed the analysis to explore whether additional, moderately consistent
configurations contribute to explaining outcome adoption without substantially weakening

the overall reliability of the solution.

The baseline sufficiency analysis relied on an inclusion (consistency) threshold of 0.75 and
reports the complex solution derived exclusively from empirically observed configurations,
without incorporating logical remainders. Robustness was assessed through two
complementary steps. First, the sufficiency analysis was replicated using the lower
consistency threshold (0.66) to evaluate how the inclusion of moderately consistent
configurations affects the trade-off between consistency and coverage. Configurations
entering the solution under this relaxed threshold were interpreted as borderline-sufficient

pathways and used to assess the stability of the main configurational patterns.
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Second, an interpretation-oriented robustness extension was conducted while maintaining
the truth table refined at the 0.75 threshold as the baseline. In this step, empirically relevant
configurations with moderate consistency were examined more closely to assess whether
their inclusion captures additional patterns of outcome adoption without substantially
compromising overall model fit. This procedure represents a deliberate and transparent
relaxation of the truth table purification criterion, intended to improve empirical coverage

rather than to derive a formally defined intermediate solution.

3.4.8 Absence of the Outcome

Given the asymmetric nature of set-theoretic causation, this study also examines the
absence of the outcome (~OUTCOME), defined as the non-adoption of eligible local climate
action plans after 2018. In QCA, the causal conditions associated with the presence of an
outcome do not necessarily explain its absence; non-adoption may follow distinct
configurational logic rather than representing a simple inversion of adoption pathways.

To explicitly address this asymmetry, the analysis was replicated using the negated outcome,
while retaining the same set of conditions, calibrations, and analytical parameters applied in
the main sufficiency analysis. In particular, the same consistency (inclusion) threshold of
0.75 was used to identify configurations associated with the absence of climate plan
adoption. This ensures comparability between the outcome-present and outcome-absent
analyses.

The purpose of this additional run is not to mirror the main results, but to identify
configurations that are systematically associated with non-adoption and to assess whether
the absence of climate action reflects distinct combinations of tourism-related pressures,
capacity constraints, and institutional trajectories. In reporting the results, the analysis of
outcome absence focuses on the main solution terms and key fit metrics, while detailed truth

table information is presented only where it contributes to substantive interpretation.
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3.5 Summary of Methodological Choices

This thesis adopts a configurational research design to examine how tourism-related
conditions and multidimensional local capacity jointly relate to the adoption and non-
adoption of adaptation and integrated local climate action plans in European cities. Building
on the literature on urban climate governance and tourism—climate interactions, the study
applies crisp-set QCA to capture causal complexity, equifinality, and asymmetry in policy

adoption processes.

The empirical analysis is based on a sample of 164 European cities for which harmonized
data on tourism, capacity proxies, and climate action planning are available at the NUTS3
level. The outcome is defined as the adoption of an adaptation and/or integrated local
climate action plan after the 2018 cutoff year, reflecting formalized local climate engagement.
Tourism is operationalized through two complementary dimensions, tourism dependency
and intensity, while local capacity is represented through three conditions capturing
economic capacity (AFFLUENT), administrative capacity (LARGE), and institutional
capacity (FORERUNNER).

All conditions and the outcome were calibrated into crisp sets using transparent and
substantively grounded thresholds, informed by the empirical distribution of the data. The
analytical procedure followed standard QCA steps, including necessity and sufficiency
testing, truth table construction, and Boolean minimization. The complex solution was
selected as the primary basis for interpretation to prioritize empirical transparency and avoid

reliance on simplifying assumptions based on unobserved configurations.

To strengthen the credibility of the findings, additional robustness checks were conducted
through sensitivity analysis and an explicit examination of the absence of the outcome.
These steps allow assessing the stability of the identified pathways and directly address the

asymmetric nature of set-theoretic causation in local climate action.

Overall, the chosen methodological approach is appropriate for the research objective of
understanding how different configurations of tourism-related conditions and
multidimensional capacity are associated with climate plan adoption. By moving beyond
single-factor explanations, the study provides a systematic and transparent framework for
identifying multiple pathways through which tourism-related pressures and structural

conditions may shape urban climate governance.
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4 Results

This chapter presents the results of the QCA used to assess the extent to which tourism is
implicated in the configurational pathways associated with local climate action in European
cities. The analysis focuses on the adoption of at least one adaptation-focused and/or
integrated climate action plan after 2018 and examines how tourism intensity (INTENSE)
and tourism dependency (DEPENDENT) combine with multidimensional local capacity:
administrative capacity (LARGE), economic capacity (AFFLUENT), and institutional
capacity (FORERUNNER).

Consistent with the set-theoretic logic of QCA, the aim is not to estimate independent net
effects of individual variables, but to identify combinations of conditions systematically
associated with the presence or absence of the outcome. In line with assumptions of
conjunctural causation and equifinality, the results point to multiple pathways through which
cities may reach similar policy outcomes under different contextual configurations. All
analyses were conducted using the QCA package in R; the full analytical script is provided

in Appendix B.

The chapter follows the analytical sequence outlined in Chapter 3. First, tests of necessity
and sufficiency for single conditions to assess whether any condition can be considered a
prerequisite or a standalone sufficient condition for climate plan adoption. These tests are
conducted for both the outcome and its absence (~OUTCOME), reflecting the asymmetric
logic of configurational causation. Second, the calibrated truth table is presented and
identifies the outcome-relevant rows using a consistency threshold of 0.75. Third, the
complex solution derived from Boolean minimization is reported, followed by a sensitivity
analysis examining the robustness of the identified pathways under alternative analytical
specification. Finally, the chapter concludes with an analysis of configurations associated

with the absence of the outcome, providing additional insight into patterns of non-adoption.
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4.1 Necessity of Individual Conditions

Following standard practice in QCA, the assessment of necessary conditions focuses
primarily on consistency. Values approaching 1 indicate that the outcome is (almost always)
a subset of the condition. To avoid identifying trivial necessities, conditions that are highly
prevalent but offer limited explanatory leverage, consistency is interpreted together with
coverage and the Relevance of Necessity (RoN). The parameters of fit for necessity tests

for each individual condition and its absence are presented in Table 4.

Table 4. Necessity analysis: parameters of fit for individual conditions and their absence (~)

Condition Consistency | Coverage | RoN
LARGE 0.619 0.625 0.654
AFFLUENT 0.649 0.656 0.673
INTENSE 0.557 0.667 0.755
DEPENDENT 0.619 0.557 0.577
FORERUNNER 0.536 0.684 0.786
~LARGE 0.381 0.544 0.756
~AFFLUENT 0.351 0.500 0.738
~INTENSE 0.443 0.518 0.669
~DEPENDENT 0.381 0.617 0.819
~FORERUNNER 0.464 0.511 0.639

The results indicate that no single condition, nor its absence, can be considered necessary
for the adoption of eligible climate action plans after 2018. All consistency values fall within
a moderate range (0.351-0.649), well below commonly accepted thresholds for necessity
(0.90). The highest consistency score is observed for AFFLUENT (consistency = 0.649;
coverage = 0.656; RoN = 0.673), suggesting that economic capacity is relatively common
among outcome cases, followed by LARGE and DEPENDENT.

Given that none of the conditions reaches near-perfect consistency, coverage and RoN are
interpreted here in a descriptive rather than inferential sense. Overall, the results support a
configurational interpretation of the outcome: plan adoption does not depend on a single
precondition but occurs through multiple combinations of conditions related to tourism and
multidimensional local capacity. This is consistent with the assumptions of conjunctural
causation and equifinality underpinning the QCA approach and motivates the subsequent

analysis of sufficient configurations.
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4.2 Sufficiency of Individual Conditions

The sufficiency of single conditions was assessed by examining consistency, coverage, and
Proportional Reduction in Inconsistency (PRI) scores for each condition and its absence in
relation to the outcome. In a configurational framework, single-condition sufficiency is not
theoretically expected under conjunctural causation; these test are therefore reported here
to show why the analysis focuses on combinations of conditions. Following common practice
in QCA applications, a consistency threshold of 0.75 was used as a reference to potentially
sufficient relationships, with PRI values inspected to rule out ambiguous or contradictory
associations. The parameters of fit for sufficiency tests for each condition and its absence

are presented in Table 5.

Table 5. Sufficiency analysis: parameters of fit for individual conditions and their absence (~)

Condition Consistency | Coverage | PRI
LARGE 0.625 0.619 0.625
AFFLUENT 0.656 0.649 0.656
INTENSE 0.667 0.557 0.667
DEPENDENT 0.577 0.619 0.577
FORERUNNER 0.684 0.536 0.684
~LARGE 0.544 0.381 0.544
~AFFLUENT 0.500 0.351 0.500
~INTENSE 0.518 0.443 0.518
~DEPENDENT 0.617 0.381 0.617
~FORERUNNER 0.511 0.464 0.511

The results indicate that no individual condition, nor its absence, reaches the reference
consistency threshold required to be considered sufficient for the adoption of eligible climate
action plans after 2018. Observed consistency values range from 0.500 to 0.684. The
highest consistency score is observed for FORERUNNER (consistency = 0.684; coverage
= 0.536; PRI = 0.684), suggesting that institutional capacity is relatively common among
cases with the presence of the outcome but clearly not sufficient on its own. It is followed by
INTENSE and AFFLUENT, which likewise are below the sufficiency threshold when

considered in isolation.

Moreover, the fact that PRI values coincide with consistency scores indicates that individual
conditions do not point in conflicting directions with respect to the outcome. In other words,
they do not appear to be simultaneously associated with adoption and non-adoption in a
sense that would complicate their interpretation. Overall, these findings support the study’s

configurational expectations: post-2018 plan adoption is associated with specific
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combinations of tourism-related conditions and multidimensional local capacity rather than

with any single condition considered on its own.

4.3 Truth Table
After assessing the necessity and sufficiency of single conditions, the analysis proceeded to
configurational sufficiency through the construction of a truth table. With five calibrated
conditions, two tourism-related conditions (INTENSE, DEPENDENT) and three capacity-
related conditions (AFFLUENT, LARGE, FORERUNNER), the analytical space comprises
® = 32 logically possible configurations. The truth table reports, for each configuration, the
number of empirical cases displaying that combination (n) and the consistency of sufficiency,
indicating the degree to which membership in the configuration is associated with
membership in the outcome. To identify outcome-relevant configurations, a consistency
threshold of 0.75 was applied. No additional minimum frequency threshold beyond the
presence of at least one case per configuration was used. The calibrated truth table is

presented in Table 6.

Based on this criterion, configurations with consistency values equal to or above 0.75 were
coded as OUT = 1, while remaining configurations were coded as OUT = 0. Of the 32
logically possible configurations, 27 were empirically observed, leaving five logical
remainders (rows 11, 17, 18, 22, and 24). This indicates a moderate degree of limited
diversity. The empirical distribution of cases across configurations is uneven, ranging from

one to sixteen cases per row.

In total, eight configurations met the inclusion threshold and were retained for sufficiency
minimization. Among these, four configurations displayed perfect consistency (rows 8, 10,
15, and 16), while the other configurations had sufficiently high consistency values to qualify
as outcome present. Some configurations contained both outcome-present and outcome-
absent cases, resulting in within-row inconsistency. These contradictions were addressed
through the consistency criteria: only configurations meeting the predefined threshold (0.75)

were retained for minimization.

Given the limited number of logical remainders, the subsequent analysis prioritizes the
complex solution, derived exclusively from empirically observed configurations and without
counterfactual assumptions based on unobserved rows. Robustness is then examined by

relaxing the truth table inclusion threshold and examining how the inclusion of moderately

38



consistent configurations affects solution composition and coverage. In both steps, results

are interpreted in terms of sufficient alternative pathways (equifinality) toward plan adoption

and the stability of the main configurational patterns.

Table 6. Calibrated truth table with frequencies and sufficiency consistency

Row | LARGE | AFFLUENT | INTENSE | DEPENDENT | FORERUNNER | OUT | n | Consistency
8 0 0 1 1 1 1 4 1.000
10 0 1 0 0 1 1 4 1.000
15 0 1 1 1 0 1 1 1.000
16 0 1 1 1 1 1 3 1.000
26 1 1 0 0 1 1 6 0.833
30 1 1 1 0 1 1 14 0.786
7 0 0 1 1 0 1 8 0.750
14 0 0 1 0 1 1 4 0.750
19 1 0 0 1 0 0 13 0.692
29 1 1 1 0 0 0 6 0.667
32 1 1 1 1 1 0 15 0.667
28 1 1 0 1 1 0 11 0.636
31 1 1 1 1 0 0 12 0.583
5 0 0 1 0 0 0 6 0.500
6 0 0 1 0 1 0 4 0.500
9 0 1 0 0 0 0 2 0.500
27 1 1 0 1 0 0 14 0.500
1 0 0 0 0 0 0 5 0.400
2 0 0 0 0 1 0 5 0.400
4 0 0 0 1 1 0 3 0.333
3 0 0 0 1 0 0 16 0.312
12 0 1 0 1 1 0 1 0.000
13 0 1 1 0 0 0 2 0.000
20 1 0 0 1 1 0 2 0.000
21 1 0 1 0 0 0 1 0.000
23 1 0 1 1 0 0 1 0.000
25 1 1 0 0 0 0 1 0.000
11 0 1 0 1 0 ? 0 -
17 1 0 0 0 0 ? 0 -
18 1 0 0 0 1 ? 0 -
22 1 0 1 0 1 ? 0 -
24 1 0 1 1 1 ? 0 -

Inspection of the underlying cases showed that all configurations with a consistency score

of 0 are exclusively composed of cases with outcome = 0. This confirms that these rows

represent configurations systematically associated with non-adoption,

subsequently reflected in the analysis of the absence of the outcome.

which are
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4.4 Complex Solution

The complex solution identifies two sufficient pathways associated with outcome adoption
(Table 7). Both configurations show high consistency (0.821 and 0.875) and moderate
coverage (0.144 and 0.237), indicating that each pathway accounts for a distinct and non-

overlapping subsets of cities that adopted an eligible climate action plan after 2018.

Interpreted in conceptual terms, the first pathway combines lower population size ( ~LARGE)
with high tourism intensity (INTENSE) and high tourism dependency (DEPENDENT). On
the other hand, the second pathway combines economic capacity (AFFLUENT) and
institutional capacity (FORERUNNER) with low tourism dependency (~DEPENDENT).
Taken together, these pathways illustrate the principle of equifinality: the same outcome,
here plan adoption, can be associated with different combinations of tourism-related
conditions and multidimensional capacity, reflecting conjunctural causation rather than

single-factor explanations.

Table 7. Complex Solution for OUTCOME: sufficient configurations and parameters of fit.

Num Solution Cases Consistency | Coverage Unique
Coverage
1 ~LARGE * INTENSE * DEPENDENT 16 0.875 0.144 0.144
AFFLUENT * ~DEPENDENT * 28
2 FORERUNNER 0.821 0.237 0.237
M1 0.841 0.381

Tables 8 and 9 present the cities associated with Pathway 1 and Pathway 2, respectively,
and distinguish between supporting and contradictory cases. Supporting cases are those in
which a city displays the configuration captured by the pathway and shows the outcome,.
Contradictory cases share the same configuration but do not show the outcome. This
distinction helps clarify which cities empirically support each pathway and where

inconsistencies remain.

Table 8. Supporting and Contradictory Cases for Pathway 1.

Outcome Interpretation Cases
Brugge; Faro; Freiburg im Breisgau; Funchal; Jénkdping;
1 Supported (14) Koblenz; Limoges; Ljubljana; Nurnberg; Rostock; Split; Tartu;
Trento; and Trieste.
0 Contradictory (2) | Ponta Delgada and Trier
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Table 9. Supporting and Contradictory Cases for Pathway 2.

QOutcome Interpretation Cases
Aix-en-Provence; Amiens; Berlin; Besangon; Bonn; Bordeaux;
Bruxelles/Brussel; Caen; Essen; Gent; Grenoble; Karlsruhe;

1 Supported (23) Linkoping; Lyon; Metz; Montpellier; Miinchen; Nancy; Orléans;
Stuttgart; Toulouse; Turku/Abo; and Uppsala.
0 Contradictory (5) | Clermont-Ferrand; Dijon; Hannover; Nantes; and Toulon.

At this stage, results are reported descriptively to document the configurational structure of
the solution. Their substantive interpretation, including what they imply for assessing the
extent to which tourism can act as a driver of local climate action under specific contexts, is

developed in the discussion chapter.

4.5 Sensitivity Analysis of the Complex Solution

To assess the robustness of the complex solution, a sensitivity analysis examined whether
the main configurational pathways remain stable when moderately consistent empirical
configurations were taken into account. The purpose of this analysis was to evaluate how
changes in the truth table inclusion criterion affect empirical coverage and solution
composition, while continuing to rely exclusively on empirically observed configurations (i.e.,

without logical remainders or counterfactual assumptions).

Robustness was first assessed by relaxing the sufficiency consistency threshold from 0.75
to 0.667, thereby allowing additional observed configurations with moderate consistency to
qualify as potentially outcome relevant, specifically rows 19, 29 and 32 from the Truth Table.
To avoid an indiscriminate expansion of the truth table, configurations above the relaxed
threshold (0.667) were screened using an explicit relevance criterion: their contribution to
incremental coverage, particularly the extent to which they add unique outcome cases not
already captured by the baseline complex solution. Configurations that did not meaningfully
expand coverage were therefore not retained for minimization, as in the case of rows 19 and
29. Detailed results from the sensitivity analysis, including the borderline configurations

considered and their solutions, are reported in Appendix C.

Following this procedure, row 32 originally coded as outcome-absent (consistency = 0.667;
n = 15), was reclassified as outcome-present. This configuration was selected due to its
empirical relevance and the presence of a non-negligible number of outcome cases within
the row. The resulting solution formula (Table 10) achieved a level of overall consistency

above 0.75 (inclS = 0.797) and substantive higher coverage (covS = 0.485). This extension
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is interpreted with caution, as it represents a deliberate relaxation of the initial sufficiency

consistency threshold rather than a formally derived intermediate solution.

Table 10. Sensitivity analysis of the complex solution with the addition of row 32:
sufficient configurations and parameters of fit.

Num. Solution Cases Consistency | Coverage Unique
Coverage
1 ~LARGE * INTENSE * DEPENDENT 16 0.875 0.144 0.113
AFFLUENT * ~DEPENDENT * 28 0.821 0.237 0.093
FORERUNNER
3 AFFLUENT * INTENSE * FORERUNNER 36 0.750 0.278 0.103
M1 0.797 0.485

Comparing the baseline complex solution with the extended specification shows that the
main pathways remain unchanged. The first combines ~LARGE, INTENSE, and
DEPENDENT, while the second combines AFFLUENT, FORERUNNER, and
~DEPENDENT. The extended specification preserves these two core pathways and adds a
third one combining AFFLUENT, INTENSE, and FORERUNNER. To complement the results
for the extended specification, Table 11 presents the supporting and contradictory cases

associated with Pathway 3.

Table 11. Supporting and Contradictory Cases for Pathway 3.
Outcome Interpretation Cases
Bologna; Cérdoba; Frankfurt am Main; Hamburg; Kéln; Madrid;
! Supported (10) Malmo; Nice; Reims; and Stockholm.
0 Contradictory (5) | Bratislava; Disseldorf; Paris; Porto; and Tours.

In contrast to the pathways identified in the initial complex solution, the addition of the third
pathway introduces overlap between pathways at the case level. This means that some
cities are covered by more than one pathway, rather than corresponding uniquely to a single
configurational route to the outcome. Table 12 reports this by distinguishing cases that are
unique to each pathway from those that are shared across multiple pathways.

A visual approximation of the overlap between solution terms is provided in Appendix D.
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Table 12. Unique and Overlapping Cases Across Pathways.

Configuration Number of Cases
cases
Pathway 1 — 13 Brugge; Faro; Freiburg im Breisgau; Funchal; Koblenz; Limoges;
unigque cities Ponta Delgada; Rostock; Split; Tartu; Trento; Trier; Trieste
Pathway 2 — 10 Amiens; Essen; Gent; Grenoble; Karlsruhe; Linkdping; Nancy;
unigque cities Orléans; Toulon; Uppsala
Pathway 3 — Bologna; Bratislava; Cérdoba; Dusseldorf; Frankfurt am Main;
. - 15 Hamburg; Kéln; Madrid; Malmg; Nice; Paris; Porto; Reims;
unique cities )
Stockholm; Tours
Pathway 1 N Jonkoéping; Ljubljana; Nurnberg
3
Pathway 3
Aix-en-Provence; Berlin; Besangon; Bonn; Bordeaux;
Pathway 2 N 18 Bruxelles/Brussel; Caen; Clermont-Ferrand; Dijon; Hannover;
Pathway 3 Lyon; Metz; Montpellier; Minchen; Nantes; Stuttgart; Toulouse;
Turku/Abo
Pathway 1 N 0 )
Pathway 2

4.6 Analysis of the Absence of the Outcome

In addition to the configurations associated with the adoption of post-2018 climate action
plans, the analysis also examined the absence of the outcome (~OUTCOME), defined as
non-adoption. This complementary step follows the asymmetric logic of set-theoretic
causation, according to which the conditions associated the presence of an outcome do not

need to coincide with those associated with its absence.

The tests of individual necessary and sufficient conditions for ~OUTCOME did not identify
any single condition, or its absence, as necessary nor sufficient for non-adoption.
Consistency values remain below commonly accepted thresholds in both cases, which
suggest that cities without post-2018 plans are not characterized by a shared prerequisite
or dominant single condition. These results are consistent with findings on the presence of
the outcome and better understood configurationally rather than by single-factor
explanations.

Regarding the configurational sufficiency, the complex solution for the absence of the
outcome yielded five perfectly consistent pathways (consistency = 1.000). However, each
pathway displayed low coverage, capturing only a small fraction of non-adopting cities. Most
configurations are supported by one or two cases only, which suggest that non-adoption is
associated with highly specific and narrowly defined combinations of conditions, rather than

recurring and broadly interpretable urban profiles (Table 13).
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Table 13. Complex solution for non-adoption (~OUTCOME): sufficient pathways and cases

Configuration Number of Cases
Cases
LARGE*~AFFLUENT*INTENSE*~FORERUNNER 2 Sa”?g}ggga”d
~LARGE*AFFLUENT*~INTENSE*DEPENDENT*FORERUNNER 1 Ancona
LARGE*AFFLUENT*~INTENSE*~DEPENDENT*~FORERUNNER 1 Oviedo
LARGE*~AFFLUENT*~INTENSE*DEPENDENT*FORERUNNER 2 Pr?frﬁ’;’vznd
~LARGE*AFFLUENT*INTENSE*~DEPENDENT*~FORERUNNER 2 Dresden and
Wiesbaden

Overall, the results of the ~OUTCOME suggest that non-adoption is fragmented and
associated with specific combinations of tourism-related conditions and capacity constraints,
rather than recurring and interpretable configurations. In contrast to the adoption analysis,
where two coherent pathways emerged, the non-adoption solution shows limited empirical
repetition across cases and minimal overlap between configurations. Taken together, these
findings reinforce the asymmetric nature of the outcome: while plan adoption can be
summarized through coherent configurational pathways, non-adoption appears contingent
on a variety of context-specific combinations. This further supports the value of focusing on
the context under which cities do engage in climate planning, rather than treating non-

adoption as the simple inverse of adoption.
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5 Discussion

This chapter discusses what the QCA results imply for the research question. It begins by
interpreting each pathway in relation to the literature on urban climate governance and
tourism—climate interactions (Section 5.1). It then turns to the absence of the outcome
(~OUTCOME) to assess causal asymmetry, showing that non-adoption follows a
fragmented pattern that cannot be interpreted as the simple inverse of the adoption
pathways (Section 5.2). Building on these findings, the chapter revisits the theoretical
expectations developed in Chapter 2 (Section 5.3) and then addresses the research
question more directly by synthesizing the main implications of the results (Section 5.4). The
final sections present key limitations of the research design and measurement strategy

(Section 5.5) and outlines directions for further research (Section 5.6).

5.1 Interpretation of Pathways

The configurational results indicate that the adoption of local climate action plans after 2018
is associated with two empirically distinct pathways. Each pathway represents a specific
combination of both tourism-related and capacity-related conditions, capturing different
contextual logics through which cities engage in climate planning. The following subsections
examine each pathway separately. For each configuration, the discussion outlines its
empirical profile and interprets plausible mechanisms in relation to the literature on urban
climate governance and tourism—climate interactions. Where helpful, illustrative cases are
used to ground the interpretation and clarify how tourism-related conditions operate

differently across pathways.

5.1.1 Tourism as a Conditional Driver

Pathway 1 (~LARGE * INTENSE * DEPENDENT) identifies a distinct route to post-2018
climate plan adoption in which tourism-related conditions are central. The pathway combines
high tourism intensity (INTENSE) and high tourism dependency (DEPENDENT) with the
absence of large population size (~LARGE), displays high consistency (0.875), and
contributes unique coverage within the complex solution. In set-theoretic terms, this
indicates that the joint presence of tourism intensity and dependency in non-large cities
forms a sufficient configuration for a specific subset of adopting cases.

Substantively, the pathway suggests a tourism-led route to adoption in which tourism
becomes politically relevant not simply because it is present, but because it is
simultaneously highly visible relative to the local population and economically consequential

for the city.
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One first implication of this pathway is that high tourism intensity may carry greater practical
and political weight when it occurs in comparatively non-large cities. Because the
configuration combines high visitor intensity with lower population size, it may capture a
context in which visitor-related demands become especially relevant relative to the resident
population. This does not imply a literal or mathematical amplification of intensity. Rather, it
points to a relational urban dynamic in which high tourism intensity may be experienced
more acutely when it occurs in comparatively non-large cities. In this sense, the conjunction
of INTENSE and ~LARGE is best understood not in spatial terms, but as a demographic
setting in which visitor-related demand becomes more consequential relative to local
population size. Split helps ground this interpretation empirically, as it combines
comparatively lower size, high tourism intensity, and high tourism dependency captured by
the pathway and shows post-2018 plan adoption despite the absence of prior planning
experience. The case lends empirical plausibility to the idea that tourism-related pressures
can, under specific local conditions, contribute to making climate planning politically
relevant. Urban tourism research similarly emphasizes that intense visitor flows can increase
governance pressures and contestation, particularly where local administrative resources
are comparatively limited (Koens, Postma, & Papp, 2018; Milano, Novelli, & Cheer, 2019a).
Relatedly, Fernandez and Lazovski (2020) argue that high visitor density expands a city’s

“effective population,” intensifying demand beyond what resident-based indicators capture.

These tourism-related pressures are not climate-related in themselves, but they may
increase the local relevance of climate planning by amplifying the consequences of climate-
related disruptions. High visitor numbers relative to the resident population may place
recurrent pressure on mobility, waste management, and service provision, making urban
systems more difficult to manage when they are further stressed by heatwaves, water
scarcity, flooding, or infrastructure interruptions. In tourism destinations, such disruptions
may also affect visitor experiences and evaluations, potentially generating dissatisfaction
and reputational risks that further increase the local relevance of climate-related risks.
Beyond making these pressures more visible, such contexts may also shape how local
governance routines are organized. In tourism-intensive cities, municipalities may become
more accustomed to managing infrastructure, services, and risks not only for a fixed resident

population, but also for an expanded and fluctuating effective population.
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Tourism dependency adds an economic dimension to this pathway by making climate-
related disruptions more consequential for local livelihoods and revenue structures. Where
a substantial share of local employment relies on tourism, climate-related impacts can
threaten local income, jobs, and the resilience of the urban economy, making climate
planning relevant not only as a matter of environmental risk management but also of
destination resilience. This aligns with tourism—climate research highlighting heightened
climate sensitivity in tourism-dependent economies (Becken, Whittlesea, Loehr, & Scott,
2020; Scott & Gossling, 2022) and with accounts emphasizing how sectoral exposure can
shape policy priorities by increasing the visibility and relevance of risks (Eisenack &
Roggero, 2022).

Taken together, these conditions may make formal climate planning more plausible as a way
of anticipating, coordinating, and institutionalizing responses to recurrent tourism-related
pressures and climate-related risks. In this sense, adaptation- and integrated-focused plans
can be understood as context-specific forms of institutionalization shaped by the combined
visibility and economic relevance of tourism-related vulnerability in non-large cities. At the
same time, this pathway remains context bound. Tourism intensity and dependency are not
sufficient on their own across the full set of cities but appear to underpin adoption when they
co-occur in non-large cases. The contradictory case of Ponta Delgada is instructive in this
regard. Despite closely matching the configuration, it does not display post-2018 plan
adoption. This suggests that the pathway should not be read as mechanically producing the
outcome in every instance, but rather as identifying a recurrent pattern through which
tourism-related pressures can become politically relevant enough to support climate
planning under specific local conditions. Overall, Pathway 1 supports interpreting tourism as

a conditional rather than universal driver of local climate action.

5.1.2 Economic and Institutional Capacities as Enabling Conditions

Pathway 2 aligns with the capacity- and institution-centered explanations of climate plan
adoption emphasized in the urban climate governance literature. The configuration
combines economic capacity (AFFLUENT) with institutional capacity reflected in prior
planning experience (FORERUNNER) and the absence of tourism dependency
(~DEPENDENT). Its empirical relevance lies in its high consistency (0.821) and its coverage
of a distinct subset of outcome cases.

This pathway suggests that plan adoption can occur through institutional and economic

capacity even in contexts where tourism is not a structurally dominant economic sector. In
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these cases, adoption appears less closely tied to sector-specific sensitivity and more
strongly linked to established governance trajectories and enabling resource environments.
A plausible interpretation, consistent with prior research, is that affluent cities with prior
climate planning experience are better positioned to adopt additional plans as they can draw
on accumulated expertise, organizational routines, and coordination practices that lower the
transaction costs of subsequent policy development. Earlier engagement can generate
learning and path dependency, making it easier to continue, expand, or reframe climate
strategies over time. This dynamic is widely documented in the urban climate governance
literature, which emphasizes institutional trajectories, learning effects, and the role of
established policy commitments in sustaining climate action over time (Bulkeley & Betsill,
2013; Anguelovski & Carmin, 2011; Van Der Heijden, 2019).

Within this configuration, the absence of tourism dependency (~DEPENDENT) plays an
important interpretive role. Rather than implying that tourism is irrelevant, it signals economic
diversification and relative insulation from tourism-specific vulnerabilities. In such contexts,
climate planning is less likely to be framed around protecting tourism-dependent livelihoods
and more likely to be embedded in broader governance agendas related to sustainability,
infrastructure, risk management, and long-term urban development. Comparative studies
show that cities with higher economic resources and established climate-policy trajectories
are more likely to adopt and maintain climate plans across time, even when tourism sector-
specific pressures are not prominent (Grafakos, et al., 2020; Reckien D. , Flacke, Olazabal,
& Heidrich, 2015). In this sense, economic and institutional capacity function as enabling

conditions that make climate planning feasible.

Bonn and Gent provide useful empirical illustrations of Pathway 2, as both combine
affluence, low tourism dependency, and prior climate-planning experience before the 2018
cutoff. Bonn is particularly well suited to grounding this interpretation because it reflects a
comparatively clear case in which post-2018 adoption occurs in the presence of economic
capacity and an established planning trajectory, without high structural reliance on tourism.
Gent supports the same reading as a similarly affluent forerunner city in which tourism does
not appear to be a dominant economic condition. Taken together, these cases support
interpreting Pathway 2 as a route to adoption shaped less by tourism-related pressure than
by enabling economic and institutional conditions. At the same time, the contradictory case
of Hannover indicates that this configuration does not mechanically produce post-2018

adoption in every instance but rather captures a recurrent yet context-bound pattern.
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Overall, Pathway 2 reinforces the relevance of multidimensional capacity, especially
economic and institutional capacity, as enabling conditions for local climate action, while
providing a clear contrast to the tourism-led route identified in Pathway 1. It also underscores
that tourism is not a necessary condition for plan adoption, but rather one contextual

influence whose relevance depends on the configuration in which it appears.

5.1.3 Tourism Intensity under Economic and Institutional Capacities Configurations
This additional configuration should be interpreted with caution, as it emerges from a robust-
oriented specification in which the truth table inclusion criterion was relaxed to expand
empirical coverage. Nevertheless, it captures outcome cases not covered by the two
pathways in the baseline complex solution and helps clarify how tourism-related pressures

may interact with multidimensional capacity conditions.

The robust extension suggests that tourism intensity can reinforce climate planning in cities
where economic and institutional capacities are present. Unlike Pathway 1, tourism-related
pressures do not appear here in the context of comparatively lower size, and unlike Pathway
2, tourism is not absent from the governance context. Instead, tourism intensity functions as
an additional contextual pressure that co-occurs with affluence and forerunner status (e.g.,
AFFLUENT * INTENSE * FORERUNNER).

A plausible interpretation is that affluent forerunner cities are better able to recognize,
process, and respond to the cross-sectoral implications of intense tourism. High visitor
concentrations can generate pressures related to congestion, emissions, resource use, heat
exposure, and the management of public space, which intersect with both mitigation and
adaptation agendas. In cities with established institutional channels and prior planning
experience, these pressures may be more likely to be translated into formal policy responses

rather than remaining ad hoc management challenges.

In this configuration, tourism intensity does not replace capacity conditions; it amplifies their
relevance. Prior planning experience provides institutional pathways through which tourism-
related concerns can be integrated into broader climate strategies, while economic capacity
supports the coordination and resourcing required to do so. This interpretation aligns with
arguments that sector-specific pressures are most likely to shape policy outcomes when
they are filtered through existing governance arrangements and institutional trajectories

(Van Der Heijden, 2019; Eisenack & Roggero, 2022). Urban tourism research similarly
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highlights that intense visitor pressure in major cities often triggers governance debates and
demands for integrated planning where tourism intersects with climate-sensitive
infrastructure and urban livability (Koens, Postma, & Papp, 2018; Milano, Novelli, & Cheer,
2019b; Scott, Hall, & Gdssling, 2019).

Frankfurt am Main and Nice illustrate the profile captured by Pathway 3, as both combine
high economic capacity, elevated tourism intensity, and prior climate-planning experience
before the 2018 cutoff. Frankfurt am Main fits this profile particularly well because it brings
together strong affluence, clearly above-threshold tourism intensity, and FORERUNNER
membership, making it a useful example of a city in which tourism-related pressures coexist
with substantial enabling capacity and an established planning trajectory. Nice supports the
same interpretation as a more tourism-exposed variant of the pathway, combining affluence
and pre-2018 planning experience with especially visible tourism intensity. Together, these
cases lend empirical plausibility to the interpretation of Pathway 3 as a route in which tourism
pressure does not operate in isolation, but in conjunction with economic and institutional
capacity. At the same time, the contradictory case of Diisseldorf shows that this configuration
does not mechanically produce post-2018 adoption in every instance. Despite also
combining affluence, tourism intensity, and prior planning experience, it does not display the

outcome, suggesting that the pathway captures a recurrent but not universal pattern.

Taken together, this robustness-oriented configuration suggests that tourism intensity can
act as a reinforcing condition shaping climate planning in cities that are already institutionally
prepared to act. This supports the broader conclusion of the study: tourism can contribute
to local climate action, but its relevance is contingent on the configurational context in which

it operates.
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5.2 Absence of the Outcome and Causal Asymmetry

In addition to modelling post-2018 climate plan adoption (OUTCOME), the analysis also
examined the absence of adoption (~OUTCOME). This complementary step is important
because set-theoretic explanations are inherently asymmetric: the configurations associated
with adoption do not imply that inverse configurations explain non-adoption. The
~OUTCOME analysis was conducted using the same conditions, calibrations, and analytical

parameters as the main model, including the inclusion (consistency) threshold of 0.75.

As in the adoption analysis, tests of individual necessity and sufficiency do not identify any
single condition, or its absence, that consistently characterizes non-adoption. Instead, the
~OUTCOME results are distributed across narrowly defined configurations. Notably, while
multiple pathways display perfect consistency, each is supported by very few cases and
exhibits low coverage, indicating limited empirical repetition of non-adoption patterns across

the sample.

Substantively, the ~OUTCOME configurations are heterogeneous. Tourism intensity, tourism
dependency, and multidimensional capacity conditions appear with mixed signs across
different pathways. This reinforces that non-adoption is not the mirror image of adoption: the
same condition can be compatible with both adoption and non-adoption depending on the
broader combination in which it is embedded. Rather than clustering around dominant
configurations, such as uniformly low capacity or the absence of prior planning, non-
adoption emerges through multiple, highly specific combinations that are sparsely populated

by combinations.

This contrast with the adoption model is analytically informative. While adoption after 2018
can be summarized through a limited number of coherent pathways, non-adoption appears
more dispersed and less amenable to synthesis. From a configurational perspective, this
asymmetry suggests that tourism-related conditions contribute more clearly to explaining
when and under which contexts climate plans were adopted than to explaining their
absence. The ~OUTCOME analysis therefore reinforces the interpretation that adoption is
associated with identifiable combinations of pressures and enabling conditions, whereas
non-adoption reflects a broader set of context-specific constraints and contingencies.
Detailed configurations and illustrative cases for the ~OUTCOME analysis are reported in
Appendix E.
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5.3 Discussion of Theoretical Expectations

The solution pathways identified in the QCA make it possible to assess the theoretical
expectations developed in Chapter 2 against the empirical findings. Given the
configurational logic of the analysis, these expectations are not treated as linear hypotheses
to be confirmed or rejected in isolation. Instead, they serve as interpretive reference points
for examining how tourism-related conditions and different dimensions of local capacity

combine in the observed pathways to climate plan adoption.

The first expectation receives partial support, but the results also qualify for it in an important
way. The theoretical argument proposed that tourism-related contextual pressures would
contribute to climate plan adoption only where at least one form of local capacity is present.
This expectation is consistent with Pathway 3 (AFFLUENT * INTENSE * FORERUNNER),
where tourism intensity appears together with economic and institutional capacity. However,
Pathway 1 (~LARGE * INTENSE * DEPENDENT) qualifies this expectation in a more
substantial way. Rather than simply showing the absence of large administrative scale, this
pathway suggests that comparatively lower population size may itself shape how tourism
intensity becomes politically relevant, especially when combined with tourism dependency.
In this sense, large administrative scale does not appear to be required in all cases for
tourism-related pressures to be associated with climate plan adoption. At the same time, this
does not imply that tourism-related conditions translate into planning entirely on their own,
since population size captures only one dimension of local capacity and the pathway

remains configurational rather than additive in character.

The second expectation is supported by the results. It proposed that tourism intensity and
tourism dependency would combine with local capacity in different ways, reflecting their
distinct theoretical roles. The solution pathways are broadly consistent with this expectation.
Tourism intensity appears in both Pathway 1 and Pathway 3, but with different substantive
implications. In Pathway 1, it is embedded in a tourism-centered configuration marked by
comparatively lower population size and tourism dependency, suggesting that tourism-
related pressures may become especially visible and politically relevant in relation to the
resident population. In Pathway 3, by contrast, tourism intensity appears alongside
economic and institutional capacity. Tourism dependency, meanwhile, is present only in
Pathway 1 and absent in Pathway 2 (AFFLUENT * ~DEPENDENT * FORERUNNER). This
pattern suggests that the two tourism-related conditions are not interchangeable and may

contribute to climate plan adoption through different configurations. Tourism intensity
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appears strongly associated with the visibility and relevance of urban tourism-related
pressures, whereas tourism dependency appears linked to a more specific route in which

climate-related risks are also economically consequential.

The third expectation is broadly supported, although in a qualified sense. The expectation
held that climate plan adoption could occur even in the absence of tourism-related
contextual pressures where sufficient local capacity is present. This is broadly reflected in
Pathway 2 (AFFLUENT * ~DEPENDENT * FORERUNNER), which points to a route to
adoption grounded in economic and institutional capacity without tourism dependency as a
supporting condition. Strictly speaking, this pathway does not demonstrate the complete
absence of tourism-related conditions, since ~INTENSE is not part of the configuration.
Nevertheless, it supports the broader argument that climate plan adoption can occur without
tourism playing a structurally significant role and that local climate action may be associated

with combinations of capacity conditions even where tourism is not a prominent driver.

Taken together, the findings suggest that tourism contributes to climate plan adoption in a
conditional and configurational manner rather than as a universal or standalone driver. Its
relevance varies across pathways depending on how tourism-related conditions combine
with different dimensions of local capacity. In some configurations, tourism-related pressures
appear to reinforce the relevance of climate risks and support adoption, while in others
climate planning is associated primarily with enabling economic and institutional conditions.
These results therefore point to a differentiated contribution of tourism, one that depends
less on tourism alone than on the broader combinations of conditions within which it is
embedded. This provides the basis for answering the research question more directly in the

following section.
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5.4 Answering the Research Question

This section synthesizes what the QCA results imply for the research question of this thesis:
to what extent can tourism act as a driver of local climate action in European cities? The
findings indicate that tourism-related conditions can contribute to local climate action, but
not as standalone drivers. Neither tourism dependency nor tourism intensity constitute
individually necessary or sufficient conditions for the adoption of post-2018 climate action
plans. Rather, adoption is associated with distinct configurations of conditions, supporting

the interpretation that local climate action does not emerge from isolated factors.

Three broader insights emerge from the configurational results. First, tourism can underpin
a distinct tourism-led route to adoption when tourism intensity and tourism dependency co-
occur in comparatively non-large cities (~LARGE * INTENSE * DEPENDENT). This pathway
suggests that tourism-related pressures may become especially relevant where high visitor
intensity is experienced relative to a smaller resident population and where tourism is also
economically consequential. In such contexts, tourism may contribute to making climate-
related risks more visible and politically relevant, even in the absence of large administrative

scale.

Second, tourism intensity also appears in a different type of pathway, namely one combining
affluence, prior planning experience, and high tourism intensity (AFFLUENT * INTENSE *
FORERUNNER). This indicates that tourism does not matter only in strongly tourism-
centered urban contexts but may also reinforce adoption where substantial economic and
institutional capacity is already present. In this sense, tourism intensity does not operate
uniformly across pathways but acquires different significance depending on the broader

configuration in which it is embedded.

Third, climate plan adoption can also occur in a route shaped less by tourism-related
pressure than by enabling economic and institutional conditions. Pathway 2 (AFFLUENT *
~DEPENDENT * FORERUNNER) shows that adoption is compatible with comparatively low
tourism dependency when affluence and prior planning experience are present. This
suggests that tourism is not a necessary condition for local climate action and that some
cities appear to adopt climate plans primarily based on economic and institutional capacity

rather than tourism-related relevance.
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Taken together, these findings suggest that tourism can act as a driver of local climate action
only in certain urban contexts. Its contribution is conditional and configurational rather than
universal: tourism intensity and tourism dependency matter not as standalone drivers, but
as part of broader combinations in which tourism-related pressures intersect with different
dimensions of local capacity. In some pathways, tourism appears central to the
configuration; in others, it plays a more supporting role alongside economic and institutional
capacity. The complementary analysis of the absence of the outcome (~OUTCOME) further
reinforces causal asymmetry, as non-adoption is associated with fragmented and narrowly
defined configurations rather than a coherent opposite profile. Overall, the results suggest
that tourism can contribute to climate plan adoption in European cities, but only to the extent

that it becomes politically and economically relevant within specific local configurations.
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5.5 Limitations

Several limitations should be considered when interpreting the findings of this study. First,
the analysis relies on crisp-set calibration, which requires transforming continuous indicators
into binary conditions based on predefined thresholds (e.g., population size, GDP per capita,
tourist nights per capita, and tourism employment share). While this approach supports
analytical clarity and set-theoretic interpretability, it entails a loss of information and may

introduce classification sensitivity for cases located close to calibration cut-off points.

Relatedly, the operationalization of tourism through INTENSE (tourist nights per capita) and
DEPENDENT (share of tourism-related employment) does not capture all relevant
dimensions of tourism pressure and structure. Tourist nights per capita largely reflect
overnight stays and therefore underrepresent day visitors, while annual averages may
conceal seasonal peaks that often drive the strongest strains on local services. Moreover,
the employment-based measure of dependency may not capture precarious or strongly
seasonal tourism employment well. In addition, data constraints given related to
DEPENDENT relied on a broader sectoral definition that includes activities not exclusively
tied to tourism (e.g., parts of trade and transport), introducing measurement errors. If these
measurement limitations were addressed through more fine-grained indicators, the main
configurational patterns would likely be refined rather than fully overturned. Pathways in
which tourism-related conditions play a significant role could gain or lose cases as some
cities currently coded as non-members of INTENSE or DEPENDENT might shift set
membership once day visitors, seasonal peaks, or more tourism-specific employment
structures were captured. This could increase the consistency and coverage of tourism-
centered pathways if currently underestimated tourism pressure were better measured,
especially in cities with strong seasonal or excursion-based visitor economies. Conversely,
in some cases the apparent relevance of DEPENDENT might weaken if broader sectoral
employment figures currently overstate tourism reliance. Overall, more precise tourism
indicators would likely sharpen the empirical boundaries of the tourism-related pathways,
while the broader conclusion that tourism matters in combination with other urban conditions

would likely remain intact.

Second, limitations arise from the temporal scope and the operationalization of the outcome.
Explanatory conditions are measured over the pre-cutoff period (2014-2018), whereas the
outcome captures the adoption of adaptation- or integrated-focused plans from 2018

onwards. This sequencing strengthens temporal ordering and was deliberately chosen to
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rely on pre-pandemic observations, thereby avoiding major disruptions to tourism indicators
during the COVID-19 shock. Nonetheless, the design cannot fully capture rapid changes in
local economic, political, or administrative contexts occurring after 2018, nor can it rule out
bidirectional dynamics in which governance capacity and climate planning also shape the
attractiveness, management, or composition of tourism. Importantly, the outcome records
plan adoption as a binary event, whether a formal plan exists or not, rather than
implementation or policy effectiveness. Cities classified as outcome-present may therefore
differ substantially in plan ambition, scope, funding, monitoring arrangements, and

execution, dimensions that fall outside the measurement strategy of this study.

Third, several limitations relate to how “capacity” is approximated. Administrative capacity is
proxied by LARGE (population size), but population is not equivalent to administrative
staffing, bureaucratic specialization, or managerial capability. Economic capacity is proxied
by AFFLUENT (GDP per capita), yet this indicator does not capture municipal budgets or
fiscal autonomy directly. Institutional capacity is proxied by FORERUNNER status, but prior
plan adoption cannot capture important institutional dynamics such as leadership, coalition
structures, organizational routines, or the role of policy champions that frequently shape

local climate governance.

Fourth, the study’s case definition and data availability impose constraints on inference.
Most indicators were obtained at the NUTS3 level, which supports cross-city comparability
but may introduce internal heterogeneity, as NUTS3 units can encompass non-urban areas
alongside the focal city. In addition, the sample is conditioned by data coverage: cities
lacking sufficient observations for tourism and socioeconomic indicators in the reference
period were excluded, and the outcome measure depends on the coverage of the database
used in the study. These factors may limit representativeness and should be considered

when generalizing beyond the observed set of European cities and the period examined.

Finally, as with any configurational study, omitted conditions may matter. Factors such as
political leadership, participation in transnational climate networks, national policy
frameworks, or exposure to specific climate hazards could plausibly influence post-2018
climate planning but were not included in the model. In addition, measuring climate response
through plans captures only part of the political process and may miss relevant actions that
are not explicitly framed under “climate” policy (Reckien D. , et al., 2014). The results should

therefore be interpreted as identifying empirically consistent configurational patterns within

57



the selected set of conditions, rather than as a comprehensive causal account of why some

cities adopt climate plans and others do not.

5.6 Further Research

The findings of this study suggest that tourism can operate as a conditional driver of local
climate plan adoption, but they also raise questions about the mechanisms through which
tourism-related pressures become translated into formal planning decisions within specific
configurational contexts. Future research can build on these patterns by strengthening
causal interpretation and assessing how far the identified pathways travel beyond the

present empirical setting.

First, mechanism-oriented research could examine whether, in non-large tourism-dependent
destinations, plan adoption is primarily driven by service pressures and visibility, by
economic sensitivity, or by revenue/capacity effects. This could be studied through semi-
structured interviews and document analysis, complemented by systematic content analysis
of adopted plans and associated policy materials. Content coding could track explicit
references to peak-season crowding and visitor pressure, service-management concerns
(e.g., waste, water, mobility), and destination-image or reputational framing. Triangulating
these sources would help clarify which rationales are most relevant for decision-makers and
specify the boundary conditions under which the tourism-led pathway identified here is most
likely to operate.

Second, future research could test external validity by asking whether the same
configurational pathways are held beyond European cities. Replicating the model in other
regions (e.g., North America, Latin America, or East Asia) using comparable indicators would

help assess transferability across institutional and economic contexts.

Finally, future research could move beyond adoption as a binary outcome by examining
variation in plan ambition, scope, funding, monitoring arrangements, and implementation, to
assess whether tourism-related conditions are associated primarily with formal plan

adoption or also with more substantive policy commitments.

58



6 Conclusions

This thesis examined to what extent tourism can act as a driver of local climate action in
European cities, focusing on the formal adoption of adaptation-focused and/or integrated
local climate action plans after 2018. The starting point was that adaptation is increasingly
a near-term risk-management task, requiring coordination across municipal functions and
sustained resourcing over time. From this perspective, the formal adoption of a climate
action plan can be understood as an observable step in institutionalizing climate risk
management within local governance, moving from ad hoc responses toward coordinated
policy commitments. Yet adoption remains uneven across cities, raising the question of what
contextual conditions help explain why some cities formalize local climate planning while

others do not.

To address this question, the thesis advanced two core arguments. First, sector-related
pressures embedded in local economic structure, here, tourism, may shape the relevance
and prioritization of climate planning. Second, adoption is unlikely to follow a single linear
logic across all cities; rather, it is better understood configurationally, as arising from different
combinations of pressures and enabling conditions. Empirically, the study applied crisp-set
QCA to 164 European cities, operationalizing tourism through two complementary
dimensions, tourism intensity (visitor concentration pressures) and tourism dependency
(economic sensitivity), and local capacity as multidimensional, distinguishing economic,

administrative, and institutional components.

The findings support a configurational interpretation of local climate action. No single
condition, neither tourism intensity nor tourism dependency, nor the capacity proxies, was
individually necessary or sufficient for plan adoption. Instead, adoption was associated with
multiple sufficient pathways, confirming conjunctural causation and equifinality. The baseline
complex solution identified two main routes to adoption. The first was a tourism-led route
linking adoption to the joint presence of high tourism intensity and high tourism dependency
in comparatively non-large cities (~LARGE * INTENSE * DEPENDENT). This pathway
suggests that tourism can become politically and economically relevant where visitor-related
pressures are experienced relative to a smaller resident population and where tourism also
has substantial local economic importance. The second was a capacity- and institutional-
experience-based route linking adoption to economic capacity and prior planning experience
in the absence of tourism dependency (AFFLUENT * ~DEPENDENT * FORERUNNER),

indicating that institutional continuity and resource environments can underpin plan adoption
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in more diversified urban contexts without tourism being structurally central. In addition, the
robustness-oriented extension suggested a further pathway in which tourism intensity may
reinforce adoption in affluent forerunner cities (AFFLUENT * INTENSE * FORERUNNER),
pointing to a configuration where tourism-related pressures appear alongside strong
economic and institutional enabling conditions rather than constituting the core of the

pathway on their own.

The analysis of the negated outcome (~OUTCOME) reinforced causal asymmetry. Non-
adoption could not be summarized through a small number of coherent configurations.
Instead, it appeared fragmented across narrowly defined pathways with low empirical
coverage. This suggests that while adoption can be captured through identifiable
combinations of tourism-related pressures and enabling conditions, non-adoption likely
reflects a broader and more heterogeneous set of constraints and contingencies not fully

represented in the selected model.

Taken together, these results provide a qualified answer to the research question. Tourism
can act as a driver of local climate action, but not as a universal or standalone driver. Rather,
tourism-related pressures become relevant only within specific configurational contexts. In
some cities, tourism appears to underpin a distinct tourism-led route to adoption, particularly
where visitor intensity and tourism dependency coincide in comparatively non-large urban
settings. In others, tourism intensity appears to play a more supporting role by reinforcing
adoption where economic resources and institutional trajectories already favor climate
planning. More broadly, the findings show that local climate action planning may be shaped
not only by different dimensions of capacity, but also by the pressures associated with locally

significant economic sectors.

This thesis contributes to research on urban climate governance in three ways.
Conceptually, it strengthens comparative analysis of plan adoption by treating tourism as a
sector-related pressure embedded in local economic structure rather than as a background
contextual feature. Methodologically, it demonstrates the value of a set-theoretic approach
for capturing causal complexity, equifinality, and asymmetry, which are often obscured in
average-effect explanations. Empirically, it shows that capacity matters in differentiated
ways by operationalizing it as multidimensional, thereby enabling a more precise
interpretation of how economic, administrative, and institutional conditions co-occur with

sector-related pressures in pathways associated with adoption.
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Several limitations qualify for the interpretation of these findings. Crisp-set calibration
simplifies continuous variation and may be sensitive near thresholds. The tourism indicators
cannot fully capture day visitors, seasonality, or the full structure of tourism-related economic
activity, and the capacity proxies cannot directly measure municipal budgets, staffing,
leadership, or network effects. The temporal design strengthens causal ordering by relying
on pre-pandemic observations for explanatory conditions, but it cannot fully capture post-
2018 changes or bidirectional dynamics between planning and tourism. Finally, the outcome
measures plan adoption as a binary event and therefore does not capture variation in

ambition, implementation, or effectiveness.

Future research can build on these insights in three main ways. First, it can strengthen
causal interpretation through mechanism-oriented studies, such as interviews and
document analysis, to examine how tourism-related pressures are framed and mobilized
within planning processes. Second, it can test external and temporal validity through
replications in other regions and time windows. Third, it can move beyond adoption to
indicators of plan ambition and implementation to assess whether sector-related pressures

influence not only formal commitments but also substantive policy delivery.

Overall, this thesis shows that sector-related pressures can matter for the formalization of
local climate action. Tourism emerges not as a universal determinant, but as a context-
dependent component of sufficient configurations, highlighting that European cities may
reach similar climate planning outcomes through different combinations of sectoral

pressures and capacity dimensions.
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Annex A. Selected Extracts of the Study Report

The complete Study Project Report and additional replication materials are available as
digital supplementary material at: https://drive.google.com/drive/folders/1nYcFzA-
gExry5SXirhaFpUO95IxNfVDO?usp=drive_link.

The repository includes: (1) the complete Study Project Report on Tourism and Urban
Climate Action; (2) Appendix A: full descriptive statistics and distributional figures for the
calibration indicators; (3) Appendix B: R script; (4) Appendix C: detailed sensitivity analysis
screening of borderline configurations; (4) Appendix D: Visual Representation of Solution
Terms; and (5) Appendix E: detailed QCA results for the absence of the outcome.

Extract: Data Collection and Preparation

Extract from Study Project Report, pp. 4-6.

3.2 Data Collection

The data used for the report came from two data sources. First, data related to the variables
was obtained directly from the Eurostat web portal, using queries by indicator at the regional
level (NUTS 3). All data was selected within the years of 2014 and 2019. The variables
collected and the information available is as follows:

GDP data for 1343 cities;
Population data from 1621 cities;
Nights per capita data from 878 cities;
Employment in tourism data from 725 cities; and
e Total employment data from 877 cities.
Secondly, data of local climate action was provided by the Resource Economics group at

Humboldt-Universitat zu Berlin.
e Local climate action data for 327 cities;

3.3 Data Preparation

The data preparation process was carried out using software such as Microsoft Excel and
RStudio, which allowed a combination of manual handling and reproducible programming.
Excel was used in the initial stages for basic cleaning, standardization of city names and
review of missing data. Later, RStudio facilitated more complex tasks such as the integration
of different databases, the calculation of rates, the imputation of missing values through
linear regressions, and the creation of descriptive tables and graphs. This combination of
software ensured flexibility in data processing, as well as transparency and traceability in
the steps performed. The steps performed for the preparation of the data sets are described

below.
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3.3.1 Variables Dataset
Once the data for the variables of interest had been collected, a process of cleaning and
intersection was carried out to ensure compatibility and relevance within the analysis. This
process was carried out in the following order:

1. Filter of available information.
From the total number of cities with available information for each variable, the cities for
each variable were filtered with the condition of having at least two years of information
within the interval of the years 2014 to 2019, to ensure a solid basis for calculating averages
and analyzing trends. The results of the initial filter are presented in Table Ax14.

Table Ax14. Number of cities with at least 2 years information per variable between 2014 and 2019.

Variable Number of initial cities Number of cities
GDP 1343 1328
Population 1621 1566
Nights per capita 878 562
Employment in tourism 725 624
Total Employment 877 743

2. Number of cities in common with the dataset of local climate action plans.
With the number of cities with more than 2 years of information between 2014 and 2019 for
each variable, an intersection was made by name of the cities in the set of each variable
and the database of urban climate action plans, to know the total number of cities of each
variable with available information of climate action plans. The number of cities of each
variable set included in the urban climate action plans dataset are presented in Table Ax15.

Table Ax15. Number of cites of each variable included in the urban climate action plan dataset.

Variable Number of cities
GDP 283 from 327
Population 327 from 327

Nights per capita 208 from 327
Employment in tourism | 220 from 327
Total Employment 244 from 327
3. Number of cities in common among the variables.
With the data sets of each variable with the cities that are present in the climate action plan
dataset, the next step was to identify the cities in common among the five variable datasets.
This was done by identifying the names of the cities that intercepted in the five “cities in

common” data sets. This resulted in a total of 164 cities with at least two years of data
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between 2014 and 2019 for the five variables of interest GDP, population, nights per capita,

employment in tourism, and total employment).

4. Estimation of missing values between 2014 and 2019 using linear regressions.
To construct a complete panel dataset covering the 164 cities identified for the five variables
of interest between 2014 and 2019, a gap-filling procedure based on linear regression was
implemented. Specifically, for each city and for each variable, a simple linear regression was
estimated using available yearly data, with time (year) as the independent variable and the
variable of interest as the dependent one.
This imputation method was applied only to cities that met a minimum threshold of existing
data points, at least two years of observations between 2014 and 2019. Cities that did not
meet this criterion were excluded from the estimation process. For cities with sufficient data,
the regression line was used to estimate the missing values within the years, while
preserving the original values. This approach assumes a linear trend in the evolution of each
variable over time at the city level.
As a result, a harmonized dataset was generated for the 164 cities, with complete yearly
information for all five variables from 2014 to 2019. Although this method introduces
estimated data, it allowed for a more robust comparative analysis by minimizing data gaps
while maintaining the integrity of observed values.

5. Determination of the tourism employment rate
Finally, the tourism employment rate was determined by dividing the employment variable
in tourism-related sectors by the total employment in each city, multiplied by one hundred.
After the considerations and procedures, a set of 164 cities was obtained with complete
information, between the years of 2014 to 2019, of the selected variables and, have
information related to the implementation of urban climate action plans.
3.3.2 Urban Climate Action Plans Dataset
All climate action plans were organized in long format (one row per city-year combination),
which facilitated the processing of the information. The original dataset was subdivided
based on the focus of the plans: mitigation, adaptation and integrated. For each subset,
based on its focus, the year of the first plan type A (i.e., A1, A2, A3) implemented by each
city was identified, the number of cities per year and the type of plan were counted. With the
information of how many cities implemented climate action plans over the years, the
cumulative implementation of plans in different relevant time intervals were carried out:
before 2014, between 2014 and 2019, after 2019. This allowed us to identify: 1) the total
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number of cities that implemented plans before 2014 and after 2019, 2) the number of cities
that implemented plans in different time intervals between 2014 and 2019.

The result of the cumulative values in different time intervals allows us to see the trends of
implementation of climate action plans in European cities, establishing solid bases for the

configurational analysis intended to be performed later.
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Appendix A. Descriptive Statistics of Variables

This appendix reports descriptive statistics of the variable dataset used to inform crisp-set
calibration thresholds (Section 3.4.2). Summary measures are computed over the final
analytical sample and are reported to document the empirical distributions underlying the
calibrated sets.

Table A1. Descriptive Statistics of Indicators.

Indicator Minimum 1st Median Mean 3rd Maximum
quartile quartile

Population (people) 57 994 357 260 | 615813 | 841163 | 1052018 | 6 436 347

GDP per capita (million 952.6 9337.9 | 16568.9 | 28 732.2 | 30033.8 222 240
euro)
Nights per capita 0.526 2.504 3.937 5.063 5.947 46.308
Tourist employment 9.104 20.521 23.565 25.565 30.321 48.999
share (%)

To complement the descriptive statistics in table A1, the appendix includes frequency histo-
grams for each indicator (Figures A1-AB). Visual inspection of these distributions was used
to assess empirical diversity across cases, identify skewness and extreme values, and en-

sure that calibration thresholds separate cases in a non-trivial and interpretable way.
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Figure A1. Distribution of cases with presence and absence of the outcome across the 164-city sample.
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Figure A3. Distribution of the employment share in tourism-related sectors (%) across the 164-city sample.
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Figure A4. Distribution of the nights in tourist accommodations per capita across the 164-city sample.
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Appendix B. R Script

#i#HH Step 1. Initialization ####
# Title: QCA analysis script
# Author: Andrés Garcia Guzman
# date: 18.04.2026
# R version: RStudio 2026.01.1+403 "Apple Blossom"

# Clean RStudio
rm(list = Is(all.names = TRUE))
graphics.off() # clean plots
cat("\014") # clean console

# Load packages
library(readxl)
library(dplyr)

# Set directories
getwd()
setwd(" ")
dir()

##H### Step 2. Loading and organizing data ####
# City data
filename = "Cereghini_city dataset 20240626.xIsx"
excel_sheets(filename)
city data <- data.frame(read_excel(filename, sheet = 4))
# Tourism data
filename = "tourism_variables.xlsx"
excel_sheets(filename)
tourism_data <- data.frame(read_excel(filename, sheet = 1))
# merging to city _data
colnames(tourism_data)

# checking match
sum(tourism_data$city name %in% city data$city name)
city_data <- merge(city_data,
tourism_data,
by = "city_name",
all = FALSE)

# removing tourism_data
rm(tourism_data)

# removing unnecessary columns
colnames(city_data)
city _data <- city_data [, -c(2, 4:29)]

# Plan data
filename = "Cereghini_city dataset 20240626.xIsx"
excel_sheets(filename)
plan_data <- data.frame(read_excel(filename, sheet = 6))
# checking match
sum(!city_data$city _name %in% plan_data$city_name)

# subsetting to A-level plans
plan_data <- plan_data[plan_data$plan_type %in% c("A1", "A2", "A3"), ]

# subsetting to cities with tourism-data
plan_data <- plan_data[plan_data$city name %in% city_data$city name, ]



# subsetting to plans with a numeric year ( = removing TBPs, NO PLANSs, etc.)
suppressWarnings(as.numeric(plan_data$plan_year)) -> plan_data$plan_year
plan_data[lis.na(plan_data$plan_year), ] -> plan_data
# Cases with no A-level plan.
sum(!city_data$city name %in% plan_data$city name)

# Specifications

cutoff_year =2018

plan_types = c("ADAP", "INT")
min_plans_before_cutoff = 1
min_plans_after_cutoff = 1
rownames(city_data) = city_data$city name

# Attaching counts before/after cutoff to city_data for Forerunner and Outcome construction
city_data$PLANS BEFORE =0
crop <- table(plan_data$city name][
plan_data$plan_focus %in% plan_types & plan_data$plan_year <= cutoff_year])
crop -> city_data[names(crop), "PLANS_BEFORE"]
city_data$PLANS_AFTER =0
crop <- table(plan_data$city_name][
plan_data$plan_focus %in% plan_types & plan_data$plan_year > cutoff_year])
crop -> city_data[names(crop), "PLANS_AFTER"]

# Cleaning up
rm(list = c("crop", "filename”, "plan_data"))

##### Step 3. Cutoff year for Outcome and Forerunner status ####
# Plans

summary(city_dataPLANS_BEFORE)

summary(city_data$PLANS_AFTER)

# Proportion of cities with at least X plans BEFORE the cutoff year (=> condition: Forerunner)
sum(city_data$PLANS_BEFORE >= min_plans_before_cutoff) / nrow(city_data)

# Proportion of cities with at least Y plans AFTER the cutoff year (=> Outcome)
sum(city_data$PLANS_AFTER >= min_plans_after_cutoff) / nrow(city_data)

# Variables => Conditions
the_years = 2014:cutoff_year
SIZE = apply(city_data[, paste0("X", the_years, "_pob")], 1, mean)
AFFLUENCE = apply(city_data[, paste0("X", the_years, " _gdp")], 1, mean)
INTENSITY = apply(city_data[, paste0("X", the_years, " _npc")], 1, mean)
DEPENDENCE = apply(city_datal[, paste0("X", the_years, " _emp")], 1, mean)
summary(data.frame(SIZE, AFFLUENCE, INTENSITY, DEPENDENCE))

#i#H# Step 4. QCA #i#H

# Load QCA package
library(SetMethods)

# Variables thresholds
threshold_pob <- 550000#SIZE
threshold_gdp <- 13500 #AFFLUENCE
threshold_npc <-4  #INTENSITY
threshold_emp <-22 #DEPENDENCE

inclusion_threshold = 0.75

# Calibration
CDM <- data.frame(LARGE = SIZE > threshold_pob,
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AFFLUENT = AFFLUENCE > threshold_gdp,

INTENSE = INTENSITY > threshold_npc,

DEPENDENT = DEPENDENCE > threshold_emp,

FORERUNNER = city_data$PLANS BEFORE >= min_plans_before cutoff,
OUTCOME = city_data$PLANS_AFTER >= min_plans_after_cutoff)

# absence of outcome 1=0 & 0=1 (Asymmetry)
#CDMS$OUTCOME <- as.integer(!(city_data$PLANS_AFTER >= min_plans_after_cutoff))
rownames(CDM) = city _data$city _name
CDM <- CDM*1.0
colSums(CDM)/nrow(CDM)

# Analysis of necessity
QCA(it(CDM]I, -ncol(CDM)], CDMI, ncol(CDM)], necessity = TRUE)

# Analysis of sufficiency
QCA(it(CDM][, -ncol(CDM)], CDM[, ncol(CDM)], necessity = FALSE)
(tt <- truthTable(CDM,
conditions = colnames(CDM)[-ncol(CDM)],
outcome = colnames(CDM)[ncol(CDM)],
incl.cut = inclusion_threshold,
n.cut =1,
complete = TRUE,
sort = "incl"))

# Complex Solution
(complex_solution <- minimize(tt,
details = TRUE))

# Sensitivity Analysis of the Complex Solution including Row 32
tt$tt$OUT[c(32)] = "1"
(sa_complex_solution <-minimize(tt,
details = TRUE))

# Cities in Complex Solution
# ~LARGE*INTENSE*DEPENDENT
row1 <- ¢(CDM$LARGE == 0 & CDMS$INTENSE == 1 & CDM$DEPENDENT == 1)
(sol1 <- rownames(CDM)[row1])
length(sol1)
pathway1 <- city_data %>%
filter(city_data$city_name %in% sol1)
# AFFLUENT*~DEPENDENT*FORERUNNER
row2 <- c(CDM$AFFLUENT == 1 & CDM$DEPENDENT == 0 & CDOM$FORERUNNER == 1)
(sol2 <- rownames(CDM)[row2])
length(sol2)
pathway2 <- city_data %>%
filter(city _data$city name %in% sol2)

# Cities in Sensitivity Analysis of Complex Solution
# AFFLUENT*INTENSE*FORERUNNER
row3 <- ¢(CDM$AFFLUENT == 1 & CDMS$INTENSE == 1 & CDM$FORERUNNER == 1)
(sol3 <- rownames(CDM)[row3])
length(sol3)
pathway3 <- city_data %>%
filter(city_data$city_name %in% sol3)
remove(row1, row2, row3)
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#i#HHt Step 5. Euler Diagrams ##H#H#
library("eulerr")
# Diagram Complex Solution
euler_c <- cbind(complex_solution$pims, CDM$OUTCOME)
names(euler_c)[3]<- "OUTCOME"
euler_complex <- euler(euler_c, shape = "circle")

plot(euler_complex, quantities = list(fontsize = 10), labels = FALSE,
fills = list(fill =(c("cyan", "green","orchid")), alpha =0.7),
legend
list(c("~LARGE*INTENSE*DEPENDENT","AFFLUENT*~DEPENDENT*FORERUNNER",
"OUTCOME"), fontsize = 10))

# Diagram Sensitivity Analysis of Complex Solution

euler_sa.c <- cbind(sa_complex_solution$pims, CDOM$OUTCOME)
names(euler_sa.c)[4]<- "OUTCOME"

euler_sa.complex <- euler(euler_sa.c, shape = "circle")

plot(euler_sa.complex, quantities = list(fontsize = 10), labels = FALSE,
fills = list(fill =(c("cyan","red", "green","orchid")), alpha =0.7),
legend = list(c("~LARGE*INTENSE*DEPENDENT",
"AFFLUENT*INTENSE*FORERUNNER",
"AFFLUENT*~DEPENDENT*FORERUNNER",
"OUTCOME"), fontsize = 10))
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Appendix C. Sensitivity Analysis of Borderline Configurations

This appendix documents a robustness-oriented sensitivity analysis assessing whether the
baseline complex solution for OUTCOME is sensitive to borderline contradictory
configurations. In the baseline truth table, Rows 19, 29, and 32 are coded as outcome-
absent (OUT = 0) but display borderline row-level consistency (= 0.667) (Table C1). To
evaluate how such borderline rows might affect solution structure, each row was reclassified
in turn from OUT = 0 to OUT = 1 (one-at-a-time stress test), and the complex solution was
re-estimated after each modification. Candidate reclassifications were evaluated against two
criteria: first whether the modified solution adds meaningful unique coverage (i.e.,
contributes outcome cases not captured by the baseline solution (Table C2), and second
whether any newly introduced solution term meets the study’s sufficiency benchmark (term
consistency = 0.75) after Boolean minimization. Results are reported below for the baseline
model and for each reclassification scenario.

Table C1. Borderline configurations from the Truth Table considered in the Sensitivity Analysis

Row | LARGE | AFFLUENT | INTENSE | DEPENDENT | FORERUNNER | OUT | n | Consistency
19 1 0 0 1 0 0 13 0.692
29 1 1 1 0 0 0 6 0.667
32 1 1 1 1 1 0 15 0.667

Table C2. Baseline complex solution
Num. Solution Consistency | Coverage | Unique Coverage
1 ~LARGE * INTENSE * DEPENDENT 0.875 0.144 0.144
2 AFFLUENT * ~DEPENDENT * FORERUNNER 0.821 0.237 0.237
M1 0.841 0.381

The result of the complex solution with the addition of row 19 is presented in table C3. Alt-
hough the third pathway increased the unique coverage, its consistency (0.692) fell below
the sufficiency threshold (0.75). Therefore, the scenario was interpreted as a non-sufficient

pathway.

Table C3. Baseline complex solution with the addition of row 19.

Num. Solution Consistency | Coverage Unique
Coverage
1 ~LARGE * INTENSE * DEPENDENT 0.875 0.144 0.144
2 AFFLUENT * ~DEPENDENT * FORERUNNER 0.821 0.237 0.237
3 LARGE * ~AFFLUENT * ~INTENSE * DEPENDENT* 0.692 0.093 0.093
~FORERUNNER
M1 0.807 0.474

78



The result of the complex solution with the addition of row 29 is presented in table C4. Alt-

hough the third pathway met the minimum consistency threshold (0.75), it had limited con-

tribution to the unique coverage (0.041; corresponding to four uniquely covered cases) over-

lapping substantially with the existing baseline solution (notably with Pathway 2). Therefore,

the scenario was not retained for substantive interpretation.

Table C4. Baseline complex solution with the addition of row 29.

Num. Solution Consistency | Coverage Unique
Coverage
1 ~LARGE * INTENSE * DEPENDENT 0.875 0.144 0.144
AFFLUENT * ~DEPENDENT * FORERUNNER 0.821 0.237 0.124
3 LARGE * AFFLUENT * INTENSE * ~DEPENDENT 0.750 0.155 0.041
M1 0.820 0.423

The result of the complex solution with the addition of row 32 is presented in table C5. The

additional third pathway met the consistency threshold (0.75) and contributed with

meaningful unique coverage (0.103; corresponding to ten uniquely covered cases).

Therefore, this scenario was retained as the robust-oriented extension reported in the main

text (see Table 6 and Figure 2).

Table C5. Baseline complex solution with the addition of row 32.

Num. Solution Consistency | Coverage Unique
Coverage
1 ~LARGE * INTENSE * DEPENDENT 0.875 0.144 0.113
2 AFFLUENT * ~DEPENDENT * FORERUNNER 0.821 0.237 0.093
3 AFFLUENT * INTENSE * FORERUNNER 0.750 0.278 0.103
M1 0.797 0.485
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Appendix D. Visual Representation of Solution Terms
This appendix provides a visual representation of the overlap between the solution terms
identified in the QCA. The Euler diagram (Figure D1) is included as an illustrative

complement to the tabular presentation of cases in the main text. As Euler diagrams

approximate set relationships, they do not reflect exact set-theoretic properties or
consistency scores.

~LARGE*INTENSE*DEPENDENT
AFFLUENT*INTENSE*FORERUNNER
AFFLUENT*~DEPENDENT*FORERUNNER
OUTCOME

o000

Figure D1. Euler diagram of overlap between solution terms.
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Appendix E. Results of the Absence of the Outcome

This appendix reports detailed QCA results for the absence of the outcome (~OUTCOME)
using the final analytical sample (N = 164) and five calibrated conditions (LARGE,
AFFLUENT, INTENSE, DEPENDENT, and FORERUNNER). The analysis was implemented
in R following the workflow described in Section 3.4.1. The truth table consistency threshold
for assigning configurations to ~OUTCOME was set to 0.75. Based on this specification, the
appendix reports individual necessity and sufficiency assessments, the full truth table
(including logical remainders), and the resulting complex solution for ~OUTCOME.
Necessity of individual Conditions

Table E1 reports individual necessity tests for each condition and its absence with respect
to the absence of the outcome. As shown below, none of the individual conditions reached
conventional necessity thresholds for ~OUTCOME. The results suggest that the absence of
plan adoption is not driven by a single necessary factor, motivating configurational analysis.

Table E1. Necessity analysis: parameters of fit for individual conditions and their absence (~)

Condition Consistency | Coverage | RoN
LARGE 0.537 0.375 0.531
AFFLUENT 0.493 0.344 0.519
INTENSE 0.403 0.333 0.606
DEPENDENT 0.657 0.423 0.500
FORERUNNER 0.358 0.316 0.629
~LARGE 0.463 0.456 0.722
~AFFLUENT 0.507 0.500 0.738
~INTENSE 0.597 0.482 0.653
~DEPENDENT 0.343 0.383 0.738
~FORERUNNER 0.642 0.489 0.628

Sufficiency of Individual Conditions

Table E2 reports individual sufficiency tests for each condition and its absence with respect
to the absence of the outcome. None of the single conditions displayed high sufficiency
consistency for ~OUTCOME under set threshold, indicating that non-adoption is better

examined through configurational solutions.
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Table E2. Sufficiency analysis: parameters of fit for individual conditions and their absence (~)

Condition Consistency | Coverage | PRI
LARGE 0.375 0.537 0.375
AFFLUENT 0.344 0.493 0.344
INTENSE 0.333 0.403 0.333
DEPENDENT 0.423 0.657 0.423
FORERUNNER 0.316 0.358 0.316
~LARGE 0.456 0.463 0.456
~AFFLUENT 0.500 0.507 0.500
~INTENSE 0.482 0.597 0.482
~DEPENDENT 0.383 0.343 0.383
~FORERUNNER 0.489 0.642 0.489

Table E3 presents the truth table for the absence of the outcome using the five calibrated
conditions (LARGE, AFFLUENT, INTENSE, DEPENDENT, and FORERUNNER). For each
empirically observed configuration, the table reports the number of cases (N) and the
configuration-level consistency with ~OUTCOME. Rows with OUT=? and N=0 represent
logical remainders (configurations not observed in the sample). This appendix reports the
complex solution; therefore, the minimization is based on observed configurations and did

not require counterfactual assumptions applying the use of logical remainders.
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Table E3. Empirically observed configurations: calibrated truth table with frequencies and sufficiency consistency
for the absence of the outcome

Row | LARGE | AFFLUENT | INTENSE | DEPENDENT | FORERUNNER | OUT | N | Consistency
12 0 1 0 1 1 1 1 1.000
13 0 1 1 0 0 1 2 1.000
20 1 0 0 1 1 1 2 1.000
21 1 0 1 0 0 1 1 1.000
23 1 0 1 1 0 1 1 1.000
25 1 1 0 0 0 1 1 1.000
3 0 0 0 1 0 0 |16 0.688
4 0 0 0 1 1 0 3 0.667

1 0 0 0 0 0 0 5 0.600
2 0 0 0 0 1 0 5 0.600
5 0 0 1 0 0 0 6 0.500
6 0 0 1 0 1 0 4 0.500
9 0 1 0 0 0 0 2 0.500

27 1 1 0 1 0 0 |14 0.500
31 1 1 1 1 0 0 112 0.417
28 1 1 0 1 1 0 |1 0.364
29 1 1 1 0 0 0 6 0.333
32 1 1 1 1 1 0 |15 0.333
19 1 0 0 1 0 0 |13 0.308
7 0 0 1 1 0 0 8 0.250
14 0 1 1 0 1 0 4 0.250
30 1 1 1 0 1 0 |14 0.214
26 1 1 0 0 1 0 6 0.167
8 0 0 1 1 1 0 4 0.000
10 0 1 0 0 1 0 4 0.000
15 0 1 1 1 0 0 1 0.000
16 0 1 1 1 1 0 3 0.000
11 0 1 0 1 0 ? 0 -
17 1 0 0 0 0 ? 0 -
18 1 0 0 0 1 ? 0 -
22 1 0 1 0 1 ? 0 -
24 1 0 1 1 1 ? 0 -

Table E4 reports the complex solution for ~OUTCOME based exclusively on empirically
observed configurations. The solution consists of five sufficient conjunctions, each exhibiting
perfect consistency with ~OUTCOME in the estimated model. The overall solution (M1)
achieves solution consistency = 1.000 and solution coverage = 0.119, indicating that the
complex solution accounts for a limited share of the ~OUTCOME cases under the strict
empirical constraints of the complex minimization. A Euler diagram of complex solution terms

is provided in the main results chapter (Figure 4.3).
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Table E4. Complex Solution for OUTCOME: sufficient configurations and parameters of fit.

Num. Solution Consistency | Coverage | Unique Coverage

1 LARGE*~AFFLUENT*INTENSE*~FORERUNNER 1.000 0.030 0.030
~LARGE*AFFLUENT*~INTENSE*DEPENDENT*

2 FORERUNNER 1.000 0.015 0.015
LARGE*AFFLUENT*~INTENSE*~DEPENDENT*

3 ~FORERUNNER 1.000 0.015 0.015
LARGE*~AFFLUENT*~INTENSE*DEPENDENT*

4 FORERUNNER 1.000 0.030 0.030
~LARGE*AFFLUENT*INTENSE*~DEPENDENT*

5 ~FORERUNNER 1.000 0.030 0.030

M1 1.000 0.119

Sensitivity check (coverage—consistency trade-off). As an exploratory sensitivity check, the
truth table consistency cutoff was relaxed to allow Row 3 (consistency = 0.688; N = 16) to
be treated as consistent with ~OUTCOME. This adjustment increased empirical coverage
by admitting a high-frequency configuration into the minimization. However, doing so
required accepting a lower consistency level, which fell below conventional sufficiency
expectations and below the study’s main threshold (0.75). For this reason, the resulting

solution was interpreted as non-sufficient.

Overall, the ~OUTCOME results indicated that non-adoption is not driven by any single
necessary nor sufficient condition and is only captured by a small set of highly specific
sufficient conjunctions under the main specification (consistency cutoff = 0.75). The complex
solution achieved perfect consistency but covered only a limited share of ~OUTCOME cases
and the truth table exhibited limited empirical repetition across configurations. Compared
with the plan adoption analysis, where coherent pathways could summarize plan adoption,
non-adoption appeared more contingent and dispersed across context-specific
combinations of tourism conditions and multidimensional capacity. Taken together, these
patterns reinforce outcome asymmetry and support focusing analytical attention on the
conditions under which cities do engage in climate planning rather than treating non-

adoption as a simple inverse.
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