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Abstract

Climate change is intensifying natural hazards across Central Europe, increasing pressure
on national systems of climate change adaptation (CCA), disaster risk reduction (DRR),
and civil protection. Although international and European policy frameworks promote
coherence among these domains, their practical integration remains uneven. This study
presents a comparative governance analysis of five Central European countries (Slovakia,
Czechia, Hungary, Poland, and Austria), examining how CCA, DRR, and civil protection
are integrated across strategic, institutional, operational, and financial dimensions. A
structured qualitative assessment of national strategies, legal acts, and institutional ar-
rangements was conducted using a standardized indicator-based framework. The results
reveal systematic cross-dimensional asymmetries. Strategic alignment between CCA and
DRR is relatively advanced across all countries, largely driven by international and EU
policy frameworks. However, institutional coordination mechanisms, operational integra-
tion of climate risk information into preparedness planning, and dedicated financing for
prevention and adaptation remain weak or fragmented in most cases. Civil protection
systems continue to be predominantly response-oriented, with limited linkage to long-term
climate risk governance. Based on these patterns, the study identifies distinct national
integration typologies and highlights key governance gaps constraining sustainable climate
risk management. The findings underline that effective integration depends not only on
strategic commitments but on reinforcing linkages across institutions, operational prac-
tice, and financing. The study concludes by identifying concrete governance adjustments
needed to strengthen cross-sectoral coordination, climate-informed preparedness, and
stable financing mechanisms for resilience-building in Central Europe.

Keywords: climate change adaptation; disaster risk reduction; civil protection; governance
integration; Central Europe; resilience; sustainable development

1. Introduction

Climate change is increasingly reshaping the risk landscape in Europe by intensifying
hydro-meteorological extremes and amplifying their interactions with socioeconomic vul-
nerabilities and critical infrastructure systems. Floods, heatwaves, droughts, wildfires, and
windstorms are no longer isolated phenomena; they often occur as compound or cascading
hazards, producing complex impacts on human health, ecosystems, economic activity, and
public safety. Recent European assessments indicate that a substantial share of climate-
related risks has already reached critical levels, with further escalation expected under
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projected warming if adaptive capacity and risk governance are not significantly strength-
ened [1]. These developments challenge governance systems that were largely designed
around historical hazard patterns and sector-specific approaches to risk management.

Recent scholarship increasingly emphasizes the governance implications of compound
and cascading climate risks, particularly in the European context. Studies published over
the past five years highlight the growing interdependence between adaptation policy,
disaster risk governance, and infrastructure resilience under accelerating climate pressures
(e.g., [2-5]). European Environment Agency assessments further stress that climate impacts
are intensifying faster than institutional adaptation capacities, reinforcing the need for
cross-sectoral governance integration [1].

Within this evolving context, three policy domains play a central role in addressing
climate-related risks: climate change adaptation (CCA), disaster risk reduction (DRR),
and civil protection. CCA focuses on anticipatory and long-term adjustments in natural,
social, and technical systems to reduce vulnerability and enhance resilience to observed and
projected climate impacts [6]. DRR aims to prevent new disaster risks and reduce existing
ones by addressing hazard characteristics, exposure, and vulnerability through governance,
investment, preparedness, and knowledge-based measures [7]. Civil protection, partic-
ularly within the European institutional context, encompasses preparedness, emergency
response, coordination, and recovery mechanisms designed to protect lives, property, and
the environment during crises [8,9]. Although these domains address different stages of the
risk management cycle, they are increasingly understood as interdependent components of
a broader climate risk governance system.

A growing body of research examines linkages between CCA and DRR, often through
conceptual discussions, sector-specific case studies, or policy coherence analyses [10-15].
However, most existing studies focus either on single-country contexts or on selected gov-
ernance aspects, such as strategic alignment or institutional coordination [16-19]. Compar-
ative assessments that systematically operationalize integration across multiple governance
dimensions, including strategic, institutional, operational, and financial components, using
a standardized cross-national framework remain limited [20-22].

International and European policy frameworks explicitly emphasize the need for
integration across these domains. The Paris Agreement highlights adaptation and resilience
as global priorities alongside mitigation [23]. The Sendai Framework for Disaster Risk
Reduction 2015-2030 calls for policy coherence between DRR, climate change adaptation,
and sustainable development [24]. At the European level, the EU Strategy on Adaptation
to Climate Change and the European Green Deal frame climate resilience as a prerequisite
for sustainable development, economic stability, and social cohesion [25,26]. The Union
Civil Protection Mechanism further reinforces this orientation by strengthening prevention
and preparedness alongside response capacities [8,9]. Despite this normative convergence,
empirical evidence suggests that the practical implementation of integrated approaches
remains uneven and context-dependent [10,11,27,28]. Recent European evaluations further
document persistent gaps between strategic commitments and institutional embedding,
particularly regarding financing mechanisms and accountability structures [1,12].

A recurring challenge identified in the literature is institutional fragmentation. Re-
sponsibilities for CCA, DRR, and civil protection are frequently distributed across different
ministries and agencies, each operating with distinct mandates, planning horizons, and
funding mechanisms. CCA is often embedded in environmental policy and long-term
strategic planning, DRR is dispersed across sectoral domains such as water management,
agriculture, transport, and health, while civil protection typically falls under interior or
emergency management authorities. This separation can result in inconsistent risk as-
sessments, limited information exchange, duplicated efforts, and misaligned priorities,
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particularly when emergency preparedness and response systems are weakly connected to
long-term climate projections and vulnerability analyses [10,27,28].

Research on disaster governance further highlights the limitations of response-oriented
systems. While civil protection mechanisms in many European countries are relatively
effective in coordinating emergency response, they often play a more limited role in pre-
vention, long-term adaptation, and resilience-building. Boin and McConnell argue that
reliance on crisis management alone is insufficient for addressing low-probability but high-
impact events and advocate a shift toward resilience-oriented governance that integrates
preparedness, prevention, and recovery into a coherent framework [13]. In the context of
climate change, such imbalances can lead to recurring losses and reconstruction processes
that reproduce pre-existing vulnerabilities rather than reducing risk over time.

Against this background, integration has emerged as a key conceptual lens for ad-
vancing sustainable climate risk governance. Integration is understood here not merely as
coordination between policies, but as a multidimensional governance attribute encompass-
ing strategic coherence, institutional arrangements, operational practices, and financing
mechanisms across policy domains [14]. Studies focusing on the integration of environmen-
tal and sectoral policies suggest that high-level commitments alone are insufficient; without
institutionalized coordination mechanisms, incentives, and accountability structures, inte-
gration tends to remain declarative rather than transformative [14]. In climate risk contexts,
closer alignment between CCA and DRR has been shown to improve effectiveness by
linking long-term risk information with preventive and preparedness measures [15,27].
However, civil protection has received comparatively limited attention as an integral com-
ponent of such integrated frameworks, despite its central role in preparedness, emergency
response, and recovery.

Central Europe represents a particularly relevant yet underexplored setting for ex-
amining integration across CCA, DRR, and civil protection. Countries such as Slovakia,
Czechia, Hungary, Poland, and Austria share similar climatic hazards, transboundary river
basins, and common European Union policy obligations, while differing in administra-
tive traditions, governance capacities, and institutional arrangements. Recent European
assessments highlight that the region is increasingly exposed to compound risks, including
interactions between flooding and heat stress, drought-driven wildfire risk, and cascading
failures of critical infrastructure systems [1]. Nevertheless, comparative analyses that sys-
tematically examine how these countries integrate CCA, DRR, and civil protection within
their governance frameworks remain limited.

This study contributes to the literature in several ways. First, it extends existing
research on climate risk governance by jointly examining climate change adaptation (CCA),
disaster risk reduction (DRR), and civil protection rather than focusing on only one or
two of these domains. Second, it operationalizes integration through a standardized
four-dimensional framework covering strategic, institutional, operational, and financial di-
mensions, thereby enabling more systematic cross-country comparison. Third, by applying
this framework to five Central European countries, the study identifies cross-dimensional
asymmetries and develops comparative integration typologies that help explain why strate-
gic convergence does not necessarily translate into embedded governance capacity

This study addresses these gaps by operationalizing integration as a multidimensional
governance property encompassing strategic, institutional, operational, and financial di-
mensions. Accordingly, the study addresses three research questions. First, how does the
degree of integration vary across the strategic, institutional, operational, and financial di-
mensions in the five selected countries? Second, what cross-dimensional asymmetries char-
acterize national governance systems linking CCA, DRR, and civil protection? Third, which
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governance features appear to distinguish more embedded forms of integration from
primarily strategic or fragmented ones?

These dimensions capture alignment of objectives, formal coordination mechanisms,
implementation practices, and resource allocation structures, enabling systematic iden-
tification of cross-dimensional integration gaps that are not visible in single-policy or
narrative assessments.

The term “domains”, in this study, refers specifically to CCA, DRR, and civil protection
governance structures. Although these domains share overlapping objectives related to risk
management and societal resilience, they remain institutionally fragmented. To systemati-
cally assess the extent and nature of this fragmentation, integration is conceptualized as a
multidimensional governance property encompassing four analytical dimensions: strategic,
institutional, operational, and financial.

The analytical expectation underlying this framework is that strategic alignment alone
is insufficient to produce integrated climate risk governance unless it is reinforced through
institutional mandates, operational procedures, and financing mechanisms. For this reason,
the study treats integration not as a single attribute, but as a layered governance property
whose depth depends on the degree of cross-dimensional reinforcement.

These dimensions capture alignment of objectives, formal coordination mechanisms,
implementation practices, and resource allocation structures. Introducing these dimen-
sions at the outset clarifies the analytical logic guiding the methodological approach and
distinguishes this study from predominantly descriptive or sector-specific integration
assessments. To clarify the analytical logic of the study, Figure 1 presents the research
framework guiding the comparative assessment. The framework illustrates the relation-
ship between the three governance domains (CCA, DRR, and civil protection), the four
integration dimensions (strategic, institutional, operational, financial), and the structured
document-based methodology applied across the five case countries.

International & EU Policy Context
Climate Change Disaster Risk - o ;
Adaptaﬁon <CCA)

Integration Dimensions

Indicator-Based Document Analysis

Comparative Assessment & Typology

Figure 1. Research framework illustrating the multidimensional integration concept, operationaliza-
tion logic, and comparative case study design.

2. Materials and Methods
2.1. Research Design

This study adopts a comparative governance analysis to examine how CCA, DRR,
and civil protection are integrated within national governance systems in Central Europe.
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Comparative governance analysis is particularly suitable for addressing complex, cross-
sectoral policy challenges, as it enables systematic comparison of institutional arrangements,
policy instruments, and coordination mechanisms across different national contexts while
accounting for shared external frameworks and region-specific characteristics.

The research design is qualitative and concept-driven, focusing on governance struc-
tures, policy coherence, and integration mechanisms rather than on quantitative perfor-
mance indicators. This approach is appropriate given the exploratory and analytical
objectives of the study, which seek to understand how and to what extent integration
occurs, rather than to measure causal effects on disaster outcomes. The analysis compares
five countries, i.e., Slovakia, Czechia, Hungary, Poland, and Austria, which share simi-
lar climatic hazards and European Union policy obligations but differ in administrative
traditions, governance capacities, and institutional configurations.

The unit of analysis is the formally institutionalized national governance arrangement
linking CCA, DRR, and civil protection, as reflected in official strategies, legal acts, and
related policy instruments.

2.2. Analytical Framework

The comparative analysis is guided by a structured analytical framework that con-
ceptualizes integration among CCA, DRR, and civil protection as a multidimensional
governance property.

Integration is not treated as a binary condition but as a continuum reflecting varying
degrees of coherence across governance domains. Coordination refers to interaction among
institutions, coherence to consistency of policy objectives, integration to cross-domain link-
age across governance dimensions, and embedding to the degree to which such integration
is stabilized through mandates, routines, and financing.

Four analytical dimensions were defined based on established concepts in climate risk
governance and policy integration:

1. Strategic integration, referring to the extent to which national strategies and high-level
policy documents articulate shared objectives, consistent terminology, and explicit
cross-references between CCA, DRR, and civil protection.

2. Institutional integration, capturing the presence and functionality of formal coordina-
tion mechanisms, such as inter-ministerial committees, joint mandates, and clearly
assigned cross-sectoral responsibilities.

3. Operational integration, focusing on the alignment of practices, including shared risk
assessment approaches, joint scenario planning, integrated early warning systems,
and coordinated training and exercises.

4. Financial integration, addressing the degree to which funding mechanisms support
prevention, preparedness, and long-term resilience through stable budget lines, main-
streaming into sectoral budgets, and alignment of investment priorities.

To operationalize the analytical framework, each dimension of integration (strategic,
institutional, operational, and financial) was assessed using a structured set of qualitative
indicators derived from established policy integration and climate governance scholar-
ship. The multidimensional understanding of integration builds on environmental policy
integration theory [16], recent process-oriented conceptualizations of climate policy inte-
gration [17], and adaptive governance approaches linking climate adaptation and disaster
risk reduction [18]. These strands of literature emphasize that integration requires align-
ment not only at the level of strategy, but also through institutional mandates, operational
practice, and financing structures.
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For each dimension, indicators captured the presence of formal coordination mecha-
nisms, cross-referencing of policy objectives, joint planning instruments, shared implemen-
tation procedures, and dedicated financial arrangements.

Based on the degree to which predefined indicators were fulfilled, Integration lev-
els were assigned using a five-tier ordinal scale (High, Medium-High, Medium, Low—
Medium, Low).

“High” indicates consistent and formally institutionalized integration across most pre-
defined indicators; “Medium-High” reflects substantial but not fully comprehensive align-
ment; “Medium” indicates partial or fragmented institutional linkages; “Low—Medium”
reflects limited and largely sector-specific coordination; and “Low” denotes either isolated
or absent cross-domain integration.

The assessment was conducted through systematic document screening using a stan-
dardized checklist to limit interpretative discretion. All documents were reviewed re-
peatedly to ensure consistency of indicator interpretation across countries. Documents
were obtained from official government portals, national climate adaptation platforms,
civil protection agency websites, and European Union reporting repositories. Only for-
mally adopted national strategies, legal acts, and official implementation plans valid as of
December 2023 were included in the analysis.

The operationalization of the integration dimensions and the corresponding indicator
structure are detailed in Section 2.5.

The four dimensions are also expected to be related analytically rather than merely
coexisting as separate descriptive categories. Strategic integration is often the most visible
and politically accessible form of alignment because it can be advanced through common
objectives, shared terminology, and cross-referencing in policy documents. Institutional
integration is more demanding, as it requires formal coordination mandates and orga-
nizational linkages capable of translating strategic commitments into decision-making
processes. Operational integration reflects whether such commitments are embedded in
planning routines, risk assessments, preparedness activities, and implementation practices.
Financial integration is particularly important because it conditions whether cross-sectoral
coordination and preventive action can be sustained over time. From this perspective,
strong strategic integration combined with weak institutional or financial integration is
interpreted as a relatively shallow form of governance integration.

2.3. Case Selection and Scope

The selection of Slovakia, Czechia, Hungary, Poland, and Austria is based on a most-
similar systems logic. All five countries are located in Central Europe, are exposed to
comparable climate-related hazards (e.g., floods, heatwaves, droughts), and operate within
the same overarching European Union policy framework, including EU climate and civil
protection instruments. At the same time, they differ in governance traditions (unitary vs.
federal arrangements), administrative capacities, and historical development of adaptation
and disaster management policies.

This combination of similarity and variation enables meaningful comparison while
reducing the influence of external structural factors. This configuration makes it possi-
ble to assess whether variation in governance integration is associated less with broad
external conditions and more with differences in domestic institutional arrangements and
administrative traditions. The analysis focuses on the national level of governance, with
attention to how national frameworks structure coordination with regional and local actors
where relevant.
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2.4. Data Sources and Document Selection
The empirical basis of the study consists of official policy and governance documents,
selected through a structured document review. The primary data sources include:

National strategies and action plans for climate change adaptation;
National DRR strategies, risk assessment frameworks, and prevention policies;
Legal and strategic documents governing civil protection and emergency management;

Relevant European Union policy documents and legal acts that shape national gover-
nance contexts.

Documents were included if they met the following criteria:

e Formal status as national strategies, action plans, legal acts, or authoritative pol-
icy documents;

e  Explicit relevance to CCA, DRR, and/ or civil protection;

e  Applicability during the most recent policy cycle relevant to the study period.

All documents were analyzed in their official versions. The study relies exclusively
on publicly available materials, ensuring transparency and replicability of the analysis.
Non-binding commentaries, media sources, and secondary interpretations were excluded
in order to maintain consistency in the assessment of formal governance arrangements.

2.5. Operationalization of Integration Dimensions

To assess integration in a systematic yet empirically grounded manner, the four
analytical dimensions were translated into a set of qualitative indicators. These indicators
were designed to capture concrete institutional and governance features observable in
official policy documents, rather than abstract declarations of cooperation. The focus was
placed on tangible arrangements that reveal how CCA, DRR, and civil protection interact
in practice.

The operationalization follows a deductive qualitative content analysis logic, where
theoretically defined dimensions are transformed into structured analytical categories prior
to document review [19,20]. This procedure ensures that the assessment framework was
conceptually grounded before empirical coding commenced.

For each integration dimension, between five and seven predefined indicators were
applied (see Appendix A). Indicators were formulated to capture institutionalized features
such as:

explicit cross-referencing between policy documents,

legally mandated coordination mechanisms,

formally assigned cross-sectoral responsibilities,

joint planning instruments or shared risk assessment procedures,

dedicated or structurally integrated funding mechanisms.

To enhance analytical transparency, the underlying indicator fulfillment matrix, cumu-
lative scores, and corresponding ordinal classifications are reported in Appendix B.

Only explicit documentary evidence was considered valid for indicator fulfillment.
Narrative references to cooperation without formal institutional anchoring were not suffi-
cient to qualify as fulfilled indicators.

Each indicator was coded dichotomously (fulfilled = 1; not fulfilled = 0) based ex-
clusively on verifiable documentary evidence. In cases of partially specified coordination
mechanisms lacking formal mandate, the indicator was coded as not fulfilled. All indicators
within a given dimension were weighted equally.

To enhance transparency and reproducibility, integration levels were assigned using
cumulative fulfillment thresholds across predefined indicators within each dimension:
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e  High: >80% of indicators fulfilled, including at least one formally mandated cross-
sector coordination mechanism or legally binding cross-reference.

e  Medium-High: 60-79% of indicators fulfilled, with documented coordination mecha-
nisms but without comprehensive institutional embedding.

e Medium: 40-59% of indicators fulfilled, indicating partial or fragmented cross-
domain linkages.

e Low-Medium: 20-39% of indicators fulfilled.

e Low: <20% of indicators fulfilled or absence of documented cross-domain integra-
tion mechanisms.

These thresholds were defined prior to comparative assessment and applied con-
sistently across all five countries. To further enhance reproducibility, all indicators were
operationalized as binary (presence/absence) based strictly on explicit documentary ev-
idence, and ordinal scores reflect the cumulative fulfillment of these predefined criteria.
This approach reduces interpretative variability and supports consistency across analysts.

Scores were assigned only when explicit documentary evidence confirmed indica-
tor fulfillment.

By grounding ordinal classifications in predefined cumulative thresholds and veri-
fiable institutional criteria, the framework limits interpretative discretion and enhances
analytical replicability. The practical application of these indicators and thresholds within
the coding procedure is described in Section 2.6.

The core indicators applied within each dimension are summarized in Table 1.

Table 1. Operationalization of Integration Dimensions.

Dimension Analytical Focus Core Indicators
. . — Explici -ref i A, DRR ivil
Strategic Alignment of objectives and xphicit cross-referencing betweep cC - and vt
. . . protection strategies; shared terminology; joint strategic
Integration policy narratives o . .
goals; recognition of overlapping risk concepts
o Inter-ministerial coordination bodies; defined
Institutional Formal governance . L
. mandates; legally established coordination platforms;
Integration arrangements : . . .
vertical (national-regional) linkages
Operational Implementation Joint planning instruments; shared risk assessments;
Integration and practice coordinated exercises; integrated emergency procedures
. . Dedicated cross-sectoral funding lines; budget
Financial . . . . . . .
. Resource allocation structures mainstreaming; multi-annual financing mechanisms;
Integration

co-financing schemes

Each indicator was coded dichotomously (fulfilled = 1; not fulfilled = 0) based exclu-
sively on explicit documentary evidence. Partial or rhetorical references without formal
institutional anchoring were not coded as fulfilled. Scores were assigned only when
documentary evidence demonstrated the presence of institutionalized coordination, cross-
referencing mechanisms, or structured financial arrangements, as detailed in Appendix A.

The practical application of these indicators within the coding procedure is described
in the following section.

2.6. Coding Procedure and Comparative Analysis

A qualitative content analysis was conducted using a deductive coding approach
derived from the analytical framework [19,20]. Coding categories corresponded directly to
the four integration dimensions and their associated indicators as defined in Section 2.5.
Documents for each country were independently screened and coded by the authors using
the same structured checklist derived from the predefined indicator framework. In total,
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20 core indicators were reported across the four analytical dimensions in Appendix B, with
five indicators presented for each dimension to ensure cross-country comparability and
transparent cumulative scoring. Indicators were coded using the predefined binary scheme
described in Section 2.5, and no scores were assigned on the basis of inferred intentions
or rhetorical alignment. Initial disagreements were limited and occurred primarily in the
financial dimension, where documentary evidence was more often indirect or fragmented.
These discrepancies were resolved through joint re-examination of source materials and
repeated application of the predefined coding rules. Because the indicators were binary
and based exclusively on explicit documentary evidence, the final coding framework was
designed to maximize reproducibility across similarly trained analysts.

Following consensus at the indicator level, cumulative fulfillment rates were calcu-
lated for each integration dimension. The resulting percentages were translated into ordinal
integration levels (High, Medium-High, Medium, Low-Medium, Low) according to the
predefined thresholds specified in Section 2.5. Comparative synthesis was then applied to
identify cross-country patterns, dimension-specific asymmetries, and typological configu-
rations of governance integration. The results of the comparative analysis are presented
in a structured narrative form, supported by cross-country comparisons aligned with the
analytical dimensions.

Although qualitative assessment inevitably involves analytical judgment, several
safeguards were implemented to enhance replicability. Indicators were predefined prior
to document review, coded dichotomously based exclusively on explicit documentary
evidence, and translated into ordinal levels through fixed cumulative thresholds. Inde-
pendent coding and structured reconciliation further reduced interpretative variability.
Given the reliance on formally documented institutional arrangements rather than inferred
policy intent, replication by similarly trained analysts applying the same criteria would be
expected to produce highly comparable results.

The methodological limitations of this document-based comparative design are dis-
cussed in Section 4.8.

3. Results

The comparative governance analysis reveals that integration among climate change
adaptation (CCA), disaster risk reduction (DRR), and civil protection in Central Europe is
neither uniform nor linear. Instead, it is characterized by dimension-specific asymmetries,
varying coordination capacities, and distinct national integration patterns. This section
presents the results by combining analytical narrative with tables and figures, each serving
a clearly differentiated purpose: tables provide detailed comparative assessments, figures
visualize structural patterns, and text focuses on cross-cutting trends and relationships
rather than repeating values.

The qualitative integration levels presented in the tables and figures are directly de-
rived from the structured indicator framework defined in Section 2.5. For each country and
dimension, scores were assigned exclusively on the basis of explicitly documented institu-
tional arrangements, legally adopted coordination mechanisms, formal cross-references
between strategies, or clearly defined financial instruments. No scores were inferred from
narrative framing or policy rhetoric alone. Detailed references to the specific national
documents and legal acts supporting each assessment are provided in Appendix A to
enhance empirical transparency.

3.1. Overall Comparative Integration Profile

At an aggregate level, the results indicate that integration across governance dimen-
sions is hierarchical. Strategic integration is generally more advanced than institutional,

https://doi.org/10.3390/su18094548


https://doi.org/10.3390/su18094548

Sustainability 2026, 18, 4548

10 of 30

operational, and financial integration, suggesting that alignment at the level of policy nar-
ratives precedes implementation-oriented coherence. This overarching pattern is observed
across all five countries, although the degree of imbalance differs.

Table 2 summarizes the cumulative fulfillment of predefined indicators within each
integration dimension. The assigned ordinal levels (High, Medium-High, Medium, Low-
Medium, Low) reflect the extent to which institutionalized coordination mechanisms and
formal cross-domain linkages were identified in official documents. The table serves as
the primary source of comparative values and supports subsequent analytical interpreta-
tion. The ordinal categories presented in Table 2 should be interpreted together with the
underlying indicator fulfillment counts reported in Appendix B.

Table 2. Comparative integration profile of CCA-DRR—civil protection governance in Central Europe.

Country Strategic Institutional Operational Financial
Austria High (5/5; 100%) High (5/5; 100%) Medium-High (3/5; 60%) Medium (2/5; 40%)
Poland Medium-High (3/5; 60%) Medium (2/5; 40%) Medium (2/5; 40%) Medium (2/5; 40%)
Hungary Medium (2/5; 40%) Medium (2/5; 40%) Low—Medium (1/5; 20%) Low (0/5; 0%)
Czechia Medium (2/5; 40%) Low-Medium (1/5; 20%) Low (0/5; 0%) Low (0/5; 0%)
Slovakia Medium (2/5; 40%) Low (0/5; 0%) Low (0/5; 0%) Low (0/5; 0%)

Beyond the individual dimension scores, the results also point to a recurring im-
plementation gap between strategic alignment and the more demanding dimensions of
institutional, operational, and financial integration. In several cases, climate resilience
objectives are clearly articulated at the strategic level, yet these commitments are only
weakly reinforced through formal coordination mandates, integrated planning routines,
or stable funding arrangements. This gap is analytically important because it indicates
that policy convergence may remain primarily declarative unless it is embedded across
governance structures and implementation mechanisms.

Rather than restating individual values, the results highlight that countries converge
most strongly at the strategic level, while divergence increases markedly in operational and
financial dimensions. This suggests that policy alignment does not automatically translate
into implementation capacity.

The hierarchical distribution across dimensions indicates that integration processes
in the region are driven primarily by external normative pressures, while institutional
reform and financial restructuring lag behind. This pattern suggests that convergence at
the strategic level is necessary but insufficient for building integrated climate risk gover-
nance capacity.

3.2. Strategic Integration as a Shared but Limited Foundation

Strategic integration reflects the extent to which national policy documents conceptu-
ally link CCA, DRR, and civil protection. Across all cases, strategic alignment is evident
through recognition of climate-related risks, references to resilience, and acknowledgment
of interdependencies between adaptation and disaster management.

Figure 2 provides a visual synthesis of relative strategic integration patterns across
countries, facilitating comparison of alignment without repeating the detailed values
presented in Table 2.
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Hungary
Czechia

Slovakia

Figure 2. Comparative matrix of relative strategic integration across CCA, DRR, and civil protection.
Darker shades indicate higher levels of integration, while lighter shades indicate lower levels.

The matrix confirms that while strategic integration is present across the region, its
consistency varies considerably. In several cases, alignment remains largely declarative,
characterized by shared terminology and references without explicit joint objectives, clearly
assigned responsibilities, or binding implementation mechanisms. This suggests that strate-
gic convergence reflects policy diffusion and EU-level alignment more than domestically
embedded institutional reform. From an analytical perspective, this pattern suggests that
strategic integration represents a necessary but relatively shallow layer of governance
integration. It reflects the diffusion of shared resilience narratives and external policy
expectations, but does not in itself demonstrate that these narratives have been translated
into binding institutional arrangements or implementation capacities. The comparative
results therefore indicate that strategic convergence should be interpreted as an enabling
condition rather than as evidence of fully integrated governance.

3.3. Institutional Integration

Institutional integration concerns the presence and stability of coordination mecha-
nisms linking CCA, DRR, and civil protection. To assess this dimension, formal coordination
structures and planning arrangements were compared across countries.

Table 3 summarizes the key institutional coordination mechanisms identified in
each case.

Table 3. Institutional coordination mechanisms linking CCA, DRR, and civil protection.

Indicator Austria Poland Hungary Czechia Slovakia
Formal inter-ministerial coordination body v ) © % x
Mandated cross-sectoral planning procedures v © ® ® x
Stable coordination at subnational levels v ) © ® x

Note: ¥/ = mechanism is formally established and operational; ©= mechanism exists partially, informally, or inconsistently
across sectors/levels; 8 = no clearly identifiable mechanism.

Institutional integration differs markedly across cases. Austria benefits from rela-
tively stable coordination mechanisms that support cross-sectoral information exchange
and joint planning. Poland and Hungary show partial institutional integration, while
Czechia and Slovakia rely predominantly on ad hoc coordination, limiting continuity and
institutional learning.

The observed variation indicates that institutional integration depends not only on
formal structures but also on the degree to which coordination bodies possess decision-
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making authority and stable mandates. Where coordination is limited to information
exchange without binding planning instruments, integration remains structurally weak
despite strategic alignment.

The contrast between Austria and the lower-scoring cases is particularly instructive
in this respect. Austria combines formal coordination mechanisms, clearer vertical link-
ages, and greater continuity of cross-sectoral interaction, whereas Slovakia and Czechia
rely more heavily on sectorally separated arrangements with weaker formal integration
mandates. This comparison suggests that the depth of institutional integration depends
less on the mere existence of cooperation references and more on whether coordination
is stabilized through durable organizational structures and legally or administratively
anchored responsibilities. This contrast suggests that institutional integration is driven
less by formal acknowledgment of cross-sectoral relevance than by the existence of stable
coordination venues with continuity across planning cycles.

3.4. Operational Integration

Operational integration reflects how governance arrangements are implemented in
practice, particularly with respect to preparedness planning, risk assessment, and the
incorporation of climate information. To highlight differences between response-oriented
capacities and preventive or anticipatory practices, operational integration was examined
across key functional areas. Figure 3 applies the same ordinal qualitative scale (Low
to High) used throughout the indicator assessment to visualize operational integration
differences across functional areas. The figure illustrates the imbalance between emergency
response capacities and the integration of preventive and adaptation-oriented measures.

10

0 I I l I

Emergency Response  Preparedness Use of Climate Preventive Risk
Capacity Planning Projections Reduction

[ee]

o)}

IS

N

M Response-Oriented [l Adaptation-Oriented

Figure 3. Operational integration gap between emergency response and preventive risk management.
The y-axis represents an ordinal qualitative integration scale derived from structured document
assessment (Low, Low—Medium, Medium, Medium-High, High), not a quantitative metric. Each
bar shows the assessed integration level for key operational functions (emergency response capacity,
preparedness planning, incorporation of climate projections, and preventive risk reduction measures)
based on explicit documentary evidence.

The bar chart compares the relative strength of emergency response capacity, prepared-
ness planning, incorporation of climate projections, and preventive risk reduction measures.
Across all countries, emergency response capacities are more developed than pre-
ventive and anticipatory measures. However, this imbalance is not merely functional but
structural. Operational routines remain centered on crisis response, while systematic incor-
poration of climate projections into training, contingency planning, and risk assessments
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remains limited. The absence of integrated scenario planning linking adaptation and civil
protection reinforces a reactive governance model in which long-term risk reduction is
secondary to short-term response capacity.

These results further suggest that operational integration is conditioned not only
by technical preparedness capacity, but also by the extent to which adaptation, disaster
risk governance, and civil protection are institutionally linked through shared planning
procedures and climate-informed risk assessment practices. Where such linkages are weak,
operational systems tend to remain response-oriented even when strategic commitments to
resilience are formally acknowledged.

3.5. Financial Integration as a Cross-Cutting Constraint

Financial integration constitutes a structural constraint across all analyzed cases.
Funding mechanisms for adaptation, risk reduction, and civil protection remain largely
sector-specific and are frequently supplemented by time-limited project-based financing.

Table 4 summarizes common characteristics of financing frameworks relevant to
climate risk governance.

Table 4. Key characteristics of financing frameworks for CCA, DRR, and civil protection.

Aspect Observed Pattern
Integration of sectoral budgets Limited
Reliance on project-based funding High
Dedicated prevention funding Scarce
Incentives for mainstreaming Weak or Absent

The results indicate that fragmented financing structures not only hinder long-term
planning but also reduce incentives for cross-sectoral coordination. The reliance on project-
based or externally funded programs creates temporal discontinuity, limiting institutional
learning and long-term preventive investment. This financial fragmentation functions as a
systemic constraint across all other dimensions of integration.

In analytical terms, financial integration emerges as the most persistent bottleneck in
the transition from strategic commitment to durable governance integration. Even where
policy documents articulate shared objectives, fragmented and project-based financing
reduces the likelihood that coordination mechanisms, preventive measures, and long-term
resilience-building practices will be institutionalized and maintained over time.

This also indicates that financial integration should not be treated as a secondary
support dimension, but as a constitutive component of governance embedding.

3.6. Cross-Dimensional Asymmetries and Governance Typologies

Synthesizing results across dimensions reveals internal asymmetries within national
governance systems. In several cases, relatively advanced strategic integration coexists with
weak institutional, operational, and financial integration. This lack of cross-dimensional
reinforcement contributes to fragmented governance outcomes.

To deepen the comparative interpretation, the observed country patterns can be
grouped into broader integration typologies rather than read only as a linear ranking of
stronger and weaker cases. These typologies distinguish governance systems in which
integration is relatively well embedded across several dimensions from those in which
integration remains primarily strategic, sectorally fragmented, or predominantly response-
oriented. The typological perspective is analytically useful because it captures differences
in the internal consistency of governance systems, not merely differences in aggregate
score levels.
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In this sense, Austria approaches the profile of an embedded integrator, Poland repre-
sents a more strategic but only partially embedded integrator, Hungary reflects a sector-
coordinated but weakly operationalized model, while Czechia and Slovakia are closer
to fragmented or response-dominant configurations in which cross-domain integration
remains limited.

Based on these patterns, countries can be grouped into distinct integration typologies,
reflecting different governance configurations rather than a single linear ranking. These
typologies are defined by the relative consistency between strategic and institutional
alignment on the one hand and operational and financial embedding on the other.

Figure 4 presents a typological visualization of integration models observed across the

Comprehensive

Austria

analyzed countries.

Strategic-
Focused
Mixed
Poland

Limited

Hungary, Czechia
Slovakia

@ Comprehensive
Strategic-Focused
A Limited

Figure 4. Typology of integration models across governance dimensions.

Figure 3 classifies countries according to their relative consistency across strategic
and institutional dimensions versus operational and financial dimensions, illustrating
differentiated integration pathways.

3.7. Summary of Results

Overall, the results demonstrate that governance integration across dimensions is
structurally imbalanced, with relatively advanced strategic alignment but weaker insti-
tutional, operational, and financial embedding. This supports the interpretation that the
principal challenge in the region is not the absence of policy recognition, but the weak
cross-dimensional consolidation of integration.

4. Discussion

This study examined the integration of CCA, DRR, and civil protection in Central
European governance systems based on formal policy and institutional arrangements
derived from document analysis. The findings therefore reflect institutionalized gover-
nance structures and strategic commitments rather than direct measurement of operational
performance during real hazard events. The results confirm the working hypothesis that
strategic alignment across these domains has progressed more rapidly than institutional,
operational, and financial integration, producing cross-dimensional asymmetries that limit
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policy reinforcement. This pattern reflects the broader European risk context, where climate
hazards are intensifying while governance preparedness remains uneven [22,29].

4.1. Strategic Integration: Convergence Driven by Frameworks, Limited by Implementation

The comparatively strong strategic integration across all five countries reflects the
normative influence of international and European policy frameworks, particularly the
Paris Agreement, the Sendai Framework, and EU adaptation strategies. These frame-
works have promoted conceptual convergence between CCA and DRR by embedding
shared risk language, resilience objectives, and cross-referencing requirements within
national strategies.

However, the literature consistently demonstrates that such convergence at the strate-
gic level does not automatically translate into institutional or financial integration. While
conceptual alighment between CCA and DRR has long been recognized [22,30], imple-
mentation gaps persist across Europe. Recent UNDRR syntheses confirm that although
strategic alignment has advanced globally, institutional embedding and stable financing
mechanisms remain uneven and highly context-dependent [31].

The IPCC Sixth Assessment Report similarly emphasizes that adaptation progress is
increasingly constrained not by lack of strategic intent, but by governance capacity, coordi-
nation mechanisms, and financing structures [29]. EU evaluations further note that national
strategies often lack binding operational instruments and monitoring frameworks [32].

The present findings align with this broader pattern: strategic coherence is achieved,
yet without institutional mandates and financial reinforcement, it remains insufficient
to generate durable cross-sectoral integration. The analytical contribution of the present
study therefore lies not in demonstrating that integration matters, which is already well
recognized in the literature, but in showing how integration remains unevenly embedded
across governance dimensions within a comparable regional setting. By distinguishing
between strategic convergence and cross-dimensional embedding, the study moves beyond
descriptive comparison and provides a more structured explanation of why formally
aligned governance systems may still exhibit weak implementation capacity.

4.2. Institutional Integration: Persistent Fragmentation

Institutional fragmentation remains a central barrier to integration. Recent European
research on multi-hazard risk governance emphasizes that cross-sector coordination ca-
pacities remain underdeveloped in many national administrations, particularly where
responsibilities for adaptation, DRR, and civil protection remain legally separated [33,34].

These differences indicate that the presence of coordination mechanisms alone does not
ensure effective integration. Institutional integration depends on the stability of mandates,
the authority of coordinating bodies, and their capacity to influence sectoral decision-
making processes. Where coordination platforms function primarily as consultative fo-
rums without binding authority, integration remains structurally limited despite formal
recognition. Peer-review exercises under the Union Civil Protection Mechanism further
demonstrate that prevention and preparedness coordination structures differ substantially
among EU Member States, affecting national capacity to mainstream risk reduction across
sectors [35]. The Central European patterns identified in this study align closely with these
observations: only Austria displays stable cross-sectoral coordination, while other countries
rely on ad hoc arrangements with limited institutional permanence. However, even in
comparatively consolidated cases, institutional integration remains dependent on political
continuity and administrative capacity. This suggests that formal coordination structures
alone are insufficient and require sustained political and administrative reinforcement to
ensure long-term coherence.
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Overall, the findings suggest that institutional integration in Central Europe remains
uneven and path-dependent. Strategic convergence has not uniformly translated into
binding cross-sectoral governance arrangements because coordination structures differ
not only in presence, but in stability, authority, and capacity to influence sectoral decision-
making. The observed variation therefore reflects differences in administrative traditions,
inter-ministerial coordination cultures, and the degree to which climate risk governance is
embedded within broader public administration structures.

4.3. Operational Integration: Dominance of Response over Prevention

Across all analyzed countries, operational capacity remains strongest in emergency
response and weakest in preventive and anticipatory risk management. Recent European
stakeholder research confirms that limited integration of climate projections into opera-
tional risk assessment and scenario planning remains a major bottleneck in multi-hazard
governance [33,36]. As a result, preventive risk reduction remains weakly connected to
real-time emergency management systems, reinforcing a reactive governance model rather
than a resilience-oriented one.

The observed imbalance between emergency response capacities and preventive or
anticipatory measures reflects a broader structural orientation within governance sys-
tems. Operational routines are predominantly designed around crisis management, while
systematic incorporation of climate projections and long-term vulnerability assessments
into planning and training remains limited. This asymmetry suggests that operational
integration is constrained not only by institutional design but also by entrenched adminis-
trative practices.

Studies on critical infrastructure resilience stress that systemic risk management re-
quires cross-sector stress-testing and joint preparedness planning, yet such practices remain
rarely institutionalized at national civil protection levels [37]. The limited incorporation of
climate-informed risk tools into civil protection operations observed in this study confirms
that reactive crisis management still dominates over anticipatory resilience-building.

Overall, operational integration across the region remains uneven and largely response-
driven. While emergency preparedness mechanisms are comparatively well developed,
they remain oriented primarily toward short-term crisis management rather than anticipa-
tory risk governance. The limited incorporation of forward-looking climate information
into exercises, scenario planning, and training indicates that strategic convergence has not
yet been translated into routine operational practice.

4.4. Financial Integration: Structural Constraints on Prevention

Financial integration represents the most persistent limitation. Recent EU auditing
reports conclude that adaptation and disaster risk reduction financing remains fragmented,
project-based, and insufficiently linked to sectoral investment planning [38]. This financial
fragmentation limits long-term resilience investments and reinforces sectoral silos.

Financial fragmentation functions as a systemic constraint across all other integration
dimensions. Even where strategic priorities emphasize resilience and prevention, the ab-
sence of stable cross-sectoral budget lines limits the capacity to institutionalize coordination
mechanisms and sustain operational integration. As a result, financial arrangements do not
merely reflect governance structures; they actively shape the degree to which integration
becomes durable.

Complementary research on sovereign disaster risk financing further shows that
preventive expenditure remains politically less visible than response spending, creating
structural disincentives for cross-sector budget integration [39]. The Central European
cases reflect precisely this financial imbalance.
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Overall, financial integration represents the most structurally constrained dimen-
sion across the analyzed countries. The reliance on project-based funding and externally
supported programs creates temporal discontinuity, weakens institutional learning, and
reduces incentives for preventive cross-sectoral investment. Financial integration therefore
functions not merely as a supporting condition, but as a core determinant of whether
strategic commitments and coordination arrangements can be translated into sustained
resilience-building.

4.5. Why Strategic Integration Does Not Automatically Translate into Embedded Governance

A central insight emerging from the comparative analysis is that strategic integra-
tion does not automatically translate into embedded governance capacity. This is partly
because strategic alignment is more easily advanced through shared policy language,
cross-referencing of objectives, and compliance with international or European frameworks
than through reforms affecting institutional authority, planning routines, or budget struc-
tures. As a result, national systems may display substantial convergence at the level of
policy narratives while continuing to operate through sectorally separated administra-
tive arrangements.

The findings indicate that this gap is reinforced by three interrelated mechanisms. First,
institutional mandates remain fragmented, limiting the capacity of coordination bodies
to shape sectoral decision-making. Second, operational systems continue to prioritize re-
sponse and emergency management over anticipatory risk reduction and climate-informed
preparedness. Third, financial arrangements remain largely project-based or sector-specific,
weakening long-term continuity and reducing incentives for preventive cross-sectoral in-
vestment. Taken together, these mechanisms help explain why governance integration in
the region often remains stronger in principle than in practice.

This distinction between declarative alignment and embedded integration constitutes
the main conceptual payoff of the study.

4.6. Typologies of Integration: Differentiated Governance Pathways

The typology developed in Figure 3 demonstrates that integration does not follow a
linear progression but rather differentiated governance configurations shaped by national
administrative traditions and institutional capacities. Recent policy integration research
conceptualizes integration as a staged process that depends on coordination authority,
incentive alignment, and institutional learning capacity [40]. Similarly, the contemporary
climate risk governance literature emphasizes that adaptation and DRR integration evolves
through context-specific governance arrangements rather than uniform convergence [41].
The Central European typology identified in this study thus contributes empirical evidence
supporting these theoretical propositions.

The Central European typology identified in this study contributes empirical support
to these theoretical propositions. These findings align with earlier empirical evidence
that CCA-DRR policy integration progresses unevenly across governance dimensions
and is strongly shaped by institutional path dependencies [41]. The findings suggest that
integration trajectories are conditioned not only by formal structures but also by embedded
administrative routines and long-standing coordination cultures. Rather than representing
different stages of a single developmental pathway, the observed configurations reflect
structurally distinct governance models.

The typological perspective adds analytical value because it shows that countries do
not simply occupy different positions on a single continuum of integration. Rather, they
exhibit qualitatively different configurations shaped by the interaction of strategic com-
mitment, institutional coordination, operational embedding, and financial support. This
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reinforces the argument that governance integration should be understood as a structured

and path-dependent configuration rather than as a uniform policy trajectory.

4.7. Implications for Sustainable Climate Risk Governance

Taken together, the findings suggest that Central European governance systems are

approaching a ceiling of strategic integration while lagging in institutional, operational,

and financial coupling. Recent EU knowledge-infrastructure initiatives, including risk

data platforms and cross-border risk assessments, are designed to strengthen shared risk

understanding and coordination capacity [42,43]. However, their effectiveness ultimately

depends on national uptake and institutional embedding.

This ceiling effect reflects the continued institutional separation between environ-

mental planning, sectoral risk regulation, and emergency management mandates. While

strategic documents increasingly adopt shared resilience language, budgetary authority,

legal competences, and implementation responsibilities remain distributed across distinct

administrative domains. As a result, strategic convergence does not automatically translate

into structural reinforcement across governance dimensions.

An overview of the principal national policy instruments relevant to CCA-DRR—civil

protection integration is provided in Table 5.

Table 5. Existing National Policy Instruments Relevant to CCA-DRR-Civil Protection Integration.

Country Adaptation Policy DRR Framework Civil Protection Policy Identified Structural Gap
Strong strategic alignment;
Austrian Strategy for Austrian Strategy for Rescue Organizations financial integration and
Austria Adaptation to Climate Disaster Risk Reduction and Civil Protection cross-sector budget
Change (NAS) [44] (ASDR) [45] Support Act [46] mainstreaming remain
partial
Polish National Strategy Crisis M Strategic convergence
for Adaptation to A rlsg arcllaI%en.lentl Act on Protection of the present; institutional
Poland Climate Change by 2020 ét.[ . ] and Nationa Population and Civil permanence and
. ; risis Management S .
with the perspective by Plan [40] Defense [48] preventive financing
2030” (NAS 2020) [47] limited
Sector-based coordination;
Hungary National Climate Disaster Management Disaster Management limited embedding of
Strategy [50] Act [51] Act [52] adaptation into civil
protection planning
Act on Integrated Rescue ~ Fragmented coordination
Czechia National Adaptation Strategic Framework System [55] and across sectors; limited
Strategy (NAS) [53] Czech Republic 2030 [54]  Conception of population  operational integration of
protection [56] adaptation measures
Act on Civil Protection of Minimal formal
Slovakia National Adaptation Act on Civil Protection of ~ the Population [59] and cross-domain integration;
Strategy [57] the Population [58] Act on Integrated Rescue weak institutionalized

System [59]

coordination mechanisms

The comparison of national policy instruments indicates that integration challenges in

Central Europe are not primarily conceptual but structural. The configurations summarized

in Table 5 reflect the cross-dimensional asymmetries identified in Section 3. Countries

characterized by medium or low institutional and financial integration levels (e.g., Slovakia

and Czechia) exhibit adaptation strategies and civil protection legislation that operate

largely in parallel without binding cross-references or joint budgetary instruments. In

contrast, Austria demonstrates comparatively stronger institutional coupling, although

financial mainstreaming remains incomplete. These structural patterns confirm that policy

coexistence does not equate to governance integration.
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In typological terms, these configurations correspond to the fragmented and weakly
coupled integration models identified in Section 3.6. Austria approaches a comparatively
consolidated configuration, yet even there financial embedding remains partial. This
confirms that cross-dimensional reinforcement, rather than strategic articulation alone,
determines the depth and durability of integration.

Adaptation strategies remain primarily embedded in environmental planning, DRR
frameworks in sector-specific legislation, and civil protection in response-oriented struc-
tures. Binding legal cross-references, shared budgeting instruments, and permanent coordi-
nation mandates remain limited, constraining the institutionalization of preventive climate
risk governance.

Recent studies on metropolitan and regional adaptation governance highlight persis-
tent coordination gaps between strategic planning and local implementation [60]. Without
strengthened vertical alignment between national and subnational levels, strategic conver-
gence at the national level is unlikely to translate into operational resilience at regional
and municipal scales. The analysis therefore suggests that improving integration does not
require additional strategic documents alone, but targeted modification of existing legal
and financial frameworks [61]. From this perspective, improving integration in Central
Europe is less a matter of producing additional strategic declarations than of strengthening
the institutional, operational, and financial mechanisms through which existing commit-
ments become durable governance practice. In several cases, adaptation strategies could be
legally linked to civil protection risk assessment procedures, while disaster management
acts could explicitly incorporate long-term climate risk projections.

Importantly, reform trajectories differ across countries. In contexts characterized by
low institutional coupling, priority lies in establishing stable coordination mandates and
legally binding cross-references. In countries with moderate institutional integration but
weak financial embedding, fiscal mainstreaming and prevention-oriented budget allocation
constitute the critical next steps. Integration therefore represents differentiated governance
transitions rather than a standardized reform template.

From a practical governance perspective, advancing integration in Central European
countries requires targeted institutional and policy reforms. These include establishing
permanent inter-ministerial coordination bodies linking environment, interior, and sectoral
ministries; embedding climate risk projections into national civil protection risk assessments
and emergency planning procedures; introducing dedicated national budget lines for
prevention and adaptation to reduce reliance on short-term project funding; and formalizing
vertical coordination mechanisms with regional and municipal authorities. Expanding
participation in Union Civil Protection Mechanism peer-review cycles and cross-border
joint exercises would further support institutional learning and operational coherence.

Strengthening cross-dimensional reinforcement between strategy, institutions, opera-
tions, and financing therefore emerges as the central governance condition for transforming
strategic convergence into durable resilience capacity in the region.

In this sense, the reform priority is not to broaden the strategic agenda further, but to
increase the institutional durability of integration already formally acknowledged.

4.8. Limitations and Future Research Directions

This study is based exclusively on formally adopted national policy documents and le-
gal instruments. From a data perspective, this approach ensures transparency, cross-country
comparability, and replicability. At the same time, it limits the analysis to institutional-
ized governance structures and does not capture informal coordination practices, political
bargaining processes, administrative cultures, or real-time crisis management dynamics.
Consequently, the findings reflect formal governance capacity rather than day-to-day op-
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erational interaction among institutions. The study does not claim that higher formal
integration automatically produces better hazard outcomes; rather, it assesses institutional
conditions that may enable more coherent governance responses. This focus should not
be interpreted solely as a limitation, but also as a deliberate analytical choice. Formal
governance structures, legal mandates, and institutionalized coordination arrangements
constitute an important precondition for consistent cross-sectoral action and therefore
provide a meaningful basis for comparative assessment of integration capacity.

From a framework perspective, the four-dimensional analytical structure, i.e., strate-
gic, institutional, operational, and financial, necessarily simplifies complex governance
interactions into analytically separable components. While this operationalization enhances
systematic comparison across cases, it may underrepresent interdependencies between
dimensions and does not directly measure performance outcomes during hazard events.
The use of a qualitative ordinal scale, although grounded in predefined indicators and doc-
umentary evidence, also abstracts from micro-level variations in implementation quality.

From a policy formulation perspective, national legal and administrative traditions
differ in structure, terminology, and legislative drafting practices. Such variation may
influence how integration is formally expressed in policy documents, potentially affecting
the visibility of cross-domain linkages despite consistent coding criteria. In addition, the
study does not assess political feasibility, fiscal constraints, or stakeholder acceptance
of potential reform measures. The recommendations should therefore be interpreted as
structurally informed rather than politically validated reform directions.

Future research should therefore complement document-based assessments with
qualitative and mixed-method approaches, including semi-structured interviews, stake-
holder surveys, and budget flow analysis across prevention-preparedness-response cycles.
Event-based case studies examining actual crisis responses would further clarify how insti-
tutionalized coordination mechanisms operate in practice and whether formal integration
translates into measurable resilience improvements. Comparative studies across additional
European macro-regions could also test the robustness and transferability of the identified
integration typologies under different administrative and climatic conditions.

5. Conclusions

This study contributes a structured comparative framework for assessing how climate
change adaptation (CCA), disaster risk reduction (DRR), and civil protection are integrated
across strategic, institutional, operational, and financial dimensions in Central Europe. By
operationalizing integration as a multidimensional governance property encompassing
strategic, institutional, operational, and financial, this analysis moves beyond sector-specific
assessments and enables systematic cross-country comparison.

The most significant finding is the existence of pronounced cross-dimensional asym-
metries. While strategic convergence is comparatively advanced across all cases—largely
reflecting international and EU policy alignment, this coherence is not consistently rein-
forced at institutional, operational, and especially financial levels. Strategic integration
therefore coexists with fragmented coordination mechanisms, limited operational embed-
ding of climate information, and sectorally structured financing arrangements.

Analytically, the study shows that the key distinction is not simply between integrated
and non-integrated systems, but between systems in which integration remains primarily
strategic and those in which it is reinforced through institutional embedding, operational
practice, and financial continuity.

These findings suggest that climate risk governance in Central Europe is characterized
less by absence of integration than by uneven structural consolidation. Integration remains
strongest at the level of policy narratives and weakest where binding mandates, operational
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routines, and stable budgetary mechanisms are required. Without cross-dimensional rein-
forcement, strategic commitments risk remaining declarative rather than transformative.

By identifying differentiated integration typologies rather than ranking countries
along a single continuum, this study contributes to the understanding of integration as a
layered and path-dependent governance configuration.

The findings underscore that advancing sustainable climate risk governance requires
alignment not only of objectives, but of institutional authority, operational practice, and
financial continuity. They also provide a transparent and replicable basis for comparative
assessment of governance integration based on formally institutionalized arrangements.

By highlighting cross-dimensional asymmetries and distinguishing between declara-
tive and embedded forms of governance integration, the study provides a more differen-
tiated understanding of climate risk governance in Central Europe and offers a basis for
more analytically grounded comparative research in this field.

More broadly, the framework developed here may serve as a transferable analytical
heuristic for comparative assessment of governance integration in other European or
multi-hazard contexts.
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Abbreviations

The following abbreviations are used in this manuscript:

CCA Climate Change Adaptation
DG ECHO  Directorate-General for European Civil Protection and Humanitarian Aid Operations
DRR Disaster Risk Reduction

EEA European Environment Agency

EU European Union

IPCC Intergovernmental Panel on Climate Change
JRC Joint Research Centre (European Commission)
UCPM Union Civil Protection Mechanism

UNDRR United Nations Office for Disaster Risk Reduction
UNFCCC United Nations Framework Convention on Climate Change

Appendix A

This appendix (Tables A1-A4) summarizes the principal national policy documents,
legal instruments, and institutional frameworks forming the evidentiary basis for the
integration assessment. Integration levels correspond to the five-tier ordinal scale defined
in Section 2.5 (High, Medium-High, Medium, Low-Medium, Low).
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Scores were assigned exclusively on the basis of explicit documentary evidence demon-
strating institutionalized coordination mechanisms, formal cross-referencing between do-
mains, or structured financial and operational arrangements.

Table A1l. Strategic Integration.

Assigned . . .
Country Integration Level Evidence of Cross-Referencing Key Documents Reviewed
Explicit cross-referencing between
CCA, DRR and civil protection Austrian Strategy for Adaptation to
strategies; shared resilience Climate Change (NAS); Austrian
Austria High terminology; formal recognition of Strategy for Disaster Risk Reduction
interdependencies in NAS and ASDR;  (ASDR); Rescue Organizations and
strategic coherence across adaptation Civil Protection Support Act
and risk governance frameworks
Clear recognition of climate-risk
Poland Medium-High & P (NAS 2020); Crisis Management Act;

and crisis management frameworks;
integration present but not fully
institutionalized

National Crisis Management Plan

Conceptual acknowledgment of
climate-related risks in adaptation and
Hungary Medium disaster management frameworks;
limited explicit strategic
cross-referencing between domains

National Climate Change Strategy;
Disaster Management Act

Climate risks acknowledged in National Adaptation Strategy
. . adaptation strategy; references to (updated 2021); Strategic Framework
Czechia Medium resilience objectives; weak formal Czech Republic 2030; Act on
cross-domain strategic alignment Integrated Rescue System
Recognition of overlapping risk
concepts and climate impacts; National Adaptation Strategy
Slovakia Medium adaptation and civil protection (Updated); Act on Civil Protection of
frameworks operate largely in parallel; the Population

limited explicit strategic linkage

Table A2. Institutional Integration.

Assigned

. Coordination Structures Identified Legal or Formal Basis
Integration Level

Country

Permanent inter-ministerial
coordination platforms linking climate
Austria High adaptation, disaster risk reduction, and
civil protection; structured vertical
coordination with Linder authorities

Federal legal and strategic mandates
supporting cross-sectoral
coordination (NAS, ASDR, civil
protection legislation)

Inter-sectoral working groups and

coordination mechanisms linking Mixed statutory and administrative
Poland Medium adaptation and crisis management; basis (Crisis Management Act;
partially institutionalized vertical adaptation strategy framework)
coordination
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Table A2. Cont.

Country

Assigned
Integration Level

Coordination Structures Identified

Legal or Formal Basis

Hungary

Disaster management coordination

structures with cross-sector

Medium representation; adaptation

responsibilities primarily embedded in

environmental governance

Primarily sector-based legal
framework with limited formal
cross-domain mandates

Czechia

Coordination occurs mainly through
sectoral ministries; no permanent
cross-domain integration body linking

Low—Medium

CCA, DRR, and civil protection

Fragmented legal references across
adaptation, rescue system, and
strategic development frameworks

Slovakia

Crisis management and civil
protection structures operate

Low predominantly within sectoral

mandates; limited formal linkage to

adaptation governance

No formally institutionalized
cross-domain coordination mandate
between adaptation and civil
protection frameworks

Table A3. Operational Integration.

Country

Assigned

Integration Level Operational Features Identified

Documentary Sources

Austria

Integrated national risk assessments

incorporating climate projections;
alignment between adaptation
planning and civil protection

preparedness; regular multi-level

exercises and simulation activities

Medium-High

National Risk Assessment Reports;

Austrian Strategy for Disaster Risk

Reduction (ASDR); Civil Protection
Planning Documents

Poland

Partial integration of climate

adaptation considerations into crisis
Medium

activities

preparedness planning; selected joint
exercises and scenario-based planning

National Crisis Management Plan;
Polish National Adaptation Strategy

Hungary

Strong response-oriented disaster
management system; limited
systematic integration of climate
projections into operational planning

Low—Medium

Disaster Management Act; National
Climate Change Strategy

Czechia

Well-developed emergency response
capacity; limited preventive

Integrated Rescue System Act;
Emergency Planning Framework

Slovakia

Low embedding of adaptation measures
within operational civil protection
planning
Operational focus predominantly on
Low emergency response; minimal formal

integration of adaptation objectives
into civil protection operations

Act on Integrated Rescue System, Act
on Civil Protection of the Population;
Civil Protection Operational Plans
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Table A4. Financial Integration.

Assi - g .
Country 531.gned Budgetary Characteristics Identified Evidence Source
Integration Level
Dedicated climate adaptation funding
streams; partial cross-sector allocation = Federal Budget Framework; National
Austria Medium mechanisms; use of federal and EU ~ Adaptation Strategy implementation
co-financing instruments; limited fully reports
integrated multi-domain budget lines
Predominantly project-based financing
for adaptation and risk reduction; Ministerial Documents; National
Poland Low-Medium reliance on EU structural and cohesion = Adaptation Strategy implementation
funds; limited structural cross-sector framework
budget alignment
Sector-specific financing structures;
disaster management and climate Disaster Management Act; National
Hungary Low policy funded separately; absence of Climate Strategy implementation
stable cross-domain financing reports
mechanisms
Limited dedicated prevention funding;
. . adaptation and civil protection State Budget Statements; Adaptation
Czechia Low financed through separate ministerial )
. Strategy documentation
channels; no explicit cross-sectoral
budget integration
Fragmented and sector-based funding
. structures; a.daptatllon meastires State Budget Statements; Adaptation
Slovakia Low largely project-driven; limited )
TR - . . . Strategy documentation
institutionalized financial coordination
between domains
Appendix B

This appendix provides the comparative indicator fulfillment matrix underlying the
ordinal integration levels reported in the main text. To enhance transparency and re-
producibility, each country was assessed against a standardized set of binary indicators
within each analytical dimension. Indicators were coded as fulfilled (1) only where explicit
documentary evidence demonstrated the presence of formalized cross-domain linkage,
coordination, operational integration, or structured financial support. Indicators were
coded as not fulfilled (0) where such evidence was absent, weakly specified, or not institu-
tionally anchored.

For presentation purposes, Appendix B reports the core indicator matrix used to derive
country-level cumulative scores. The percentage of fulfilled indicators was calculated for
each country and dimension and translated into ordinal integration levels according to the
thresholds defined in Section 2.5. In this appendix, five core indicators are reported per
dimension to ensure comparability across countries and facilitate transparent presentation
of cumulative fulfillment patterns. These indicator summaries should be interpreted
together with the qualitative documentary evidence presented in Appendix A.

Scoring thresholds used in Appendix B:

High: 80-100% of indicators fulfilled

Medium-High: 60-79%

Medium: 40-59%

Low-Medium: 20-39%

Low: 0-19%
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Table A5. Strategic integration: indicator fulfillment matrix.
Core Indicator Austria Poland Hungary Czechia Slovakia
Explicit cross-referencing between 1 1 1 1 1
CCA and DRR policy documents
Explicit cross-referencing
between adaptation and civil 1 1 0 0 0
protection documents
Shared resilience terminology 1 1 1 1 1
across the three domains
Joint or overlapping strategic 1 0 0 0 0
objectives formally articulated
Formal recognition of
interdependencies among CCA, 1 0 0 0 0
DRR, and civil protection
Total fulfilled indicators 5/5 3/5 2/5 2/5 2/5
Fulfillment rate (%) 100 60 40 40 40
Assigned integration level High Medium-High Medium Medium Medium

Strategic integration is strongest where climate adaptation, disaster risk reduction, and

civil protection are linked not only through shared terminology but also through explicit

strategic

cross-referencing and formally recognized interdependencies. Austria shows the

most comprehensive strategic embedding, while the other countries demonstrate varying

degrees of conceptual alignment without equally strong strategic consolidation.

Table A6. Institutional integration: indicator fulfillment matrix.
Core Indicator Austria Poland Hungary Czechia Slovakia
Formal inter-ministerial
coordination body linking 1 1 1 0 0
relevant domains
Legally or administratively
defined cross-sectoral 1 0 0 0 0
coordination mandate
Stable vertical coordination with
: " 1 1 1 0 0
subnational authorities
Clearly assigned cross-sectoral 1 0 0 0 0
institutional responsibilities
Permanent coordination
mechanism beyond ad hoc 1 0 0 0 0
consultation
Total fulfilled indicators 5/5 2/5 2/5 1/5 0/5
Fulfillment rate (%) 100 40 40 20 0
Assigned integration level High Medium Medium Low—Medium Low

Institutional integration varies most clearly in the stability and formal authority of
coordination mechanisms. Austria exhibits the highest degree of institutional embedding,
while Poland and Hungary show partial institutionalization. Czechia and Slovakia re-

main weakly integrated institutionally, reflecting fragmented or largely sector-specific

coordination arrangements.
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Table A7. Operational integration: indicator fulfillment matrix.

Core Indicator Austria Poland Hungary Czechia Slovakia

Climate-informed national risk
assessment procedures
Joint preparedness or
scenario-planning instruments 1 1 0 0 0
across domains
Integration of climate projections

1 1 0 0 0

. . . . 1 0 0 0 0
into civil protection planning
Coordinated training, exercises,
or simulations across relevant 0 0 1 0 0
institutions
Preventive risk reduction linked
to preparedness/response 0 0 0 0 0
planning
Total fulfilled indicators 3/5 2/5 1/5 0/5 0/5
Fulfillment rate (%) 60 40 20 0 0
Assigned integration level High Medium-High Medium Medium Medium
Operational integration remains more limited than strategic integration across the
region. Austria and Poland show partial incorporation of climate-informed operational
practices, whereas the remaining cases remain predominantly response-oriented, with
limited evidence of integrated scenario planning or systematic linkage between adaptation
planning and civil protection routines.
Table A8. Financial integration: indicator fulfillment matrix.
Core Indicator Austria Poland Hungary Czechia Slovakia

Dedicated adaptation or
prevention funding line relevant 1 1 0 0 0
to cross-domain integration
Cross-sector budget mainstreaming
across relevant domains
Multi-annual financing
mechanism supporting 0 0 0 0 0
resilience-building
Structured co-financing
arrangement linking prevention 0 0 0 0 0
and preparedness
Institutionalized financial

coordination across sectors 0 0 0 0 0
or ministries
Total fulfilled indicators 2/5 1/5 0/5 0/5 0/5
Fulfillment rate (%) 40 20 0 0 0
Assigned integration level Medium Low-Medium Low Low Low

Financial integration is the weakest dimension across all analyzed cases. Even where
funding streams for adaptation or risk reduction exist, cross-sectoral budget integration
and stable multi-annual arrangements remain limited. This supports the interpretation that
financing constitutes a structural bottleneck in the transition from strategic alignment to
embedded governance integration.
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Table A9. Comparative cumulative score summary across dimensions.

Country Strategic Institutional Operational Financial

Austria 5/5 (100%)—High 5/5 (100%)—High 3/5 (60%)—Medium-High 2/5 (40%)—Medium
Poland  3/5 (60%)—Medium-High 2/5 (40%)—Medium 2/5 (40%)—Medium 1/5 (20%)—Low-Medium
Hungary 2/5 (40%)—Medium 2/5 (40%)—Medium 1/5 (20%)—Low-Medium 0/5 (0%)—Low
Czechia 2/5 (40%)—Medium 1/5 (20%)—Low-Medium 0/5 (0%)—Low 0/5 (0%)—Low
Slovakia 2/5 (40%)—Medium 0/5 (0%)—Low 0/5 (0%)—Low 0/5 (0%)—Low

The cumulative scoring matrix confirms the pattern discussed in the main text: strate-
gic integration is consistently stronger than operational and financial integration, while
institutional integration occupies an intermediate but uneven position. The results there-
fore support the interpretation that cross-dimensional asymmetries, rather than simple
absence or presence of integration, are the defining feature of climate risk governance in
the analyzed Central European cases.
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