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Abstract

Water governance in Europe faces mounting challenges from climate change, demographic
pressures, and aging infrastructure—especially in Southern regions increasingly affected by
drought and institutional fragmentation. In contrast, Nordic countries such as Denmark and
Sweden exhibit coherent, integrated governance systems with strong regulatory oversight.
This study introduces the Water Governance Maturity Index (WGMI), a document-based
assessment tool designed to evaluate national water governance across five dimensions: in-
stitutional capacity, operational effectiveness, environmental ambition, equity, and climate
adaptation. Applying the WGMI to eight EU countries—four Nordic and four Southern—
reveals a persistent North–South divide in governance maturity. Nordic countries consis-
tently score in the “advanced” or “model” range, while Southern countries face systemic
gaps in implementation, climate integration, and territorial inclusion. Based on these
findings, the study offers actionable policy recommendations, including the establishment
of independent regulators, strengthening of river basin coordination, mainstreaming of
climate-water strategies, and expansion of affordability and participation mechanisms. By
translating complex governance principles into measurable indicators, the WGMI provides
a practical tool for benchmarking reform progress and supporting the EU’s broader agenda
for just resilience and climate adaptation. Unlike broader frameworks like SDG 6.5.1,
the WGMI’s document-based, dimension-specific approach provides granular, actionable
insights for governance reform, enhancing its utility for EU and global policymakers.

Keywords: water governance; multicriteria index; climate adaptation; institutional reform;
public policy; Southern Europe; Nordic countries

1. Introduction
Effective water governance has become a cornerstone of sustainable development

and climate adaptation in Europe. As water systems face growing stress from climate
change, demographic shifts, and aging infrastructure, the capacity of institutions to manage
water equitably and efficiently has never been more critical. Governance, once seen as a
background administrative process, is now recognized as a key determinant of freshwater
security—defined not only as access to water resources but also the ability to manage risks,
ensure affordability, and support long-term ecosystem resilience.

According to the European Environment Agency, nearly 20% of EU land and 30% of
its population are affected by drought or water scarcity each year, with Mediterranean
regions expected to experience up to 40% reductions in summer river flows by 2050 [1].
In response, the European Union has launched major initiatives—including the Water
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Framework Directive (WFD) [2], the European Green Deal [3], the 2021 Climate Adap-
tation Strategy [4], and SDG Indicator 6.5.1 [5]—to promote integrated, climate-resilient,
and inclusive water governance systems. Despite this progress, substantial governance
gaps remain—particularly in Southern Europe—where fragmented institutional structures,
limited implementation capacity, and uneven territorial inclusion undermine policy effec-
tiveness [6,7]. Recent studies underscore the urgency of aligning water governance with
climate adaptation, highlighting persistent institutional fragmentation and inequitable
resource access in Southern Europe [8,9].

By contrast, Nordic countries such as Denmark and Finland demonstrate more mature
governance models, grounded in institutional coherence, independent regulation, and
participatory planning [10,11]. These models offer potential lessons for regions struggling
to align water governance with sustainability and equity goals. Yet, transferring institu-
tional practices across contexts raises important questions of feasibility, adaptability, and
institutional fit [12–14].

To address these challenges, this study introduces the Water Governance Maturity In-
dex (WGMI)—a diagnostic, document-based tool that evaluates national water governance
across five critical dimensions: (1) institutional and regulatory capacity, (2) operational
effectiveness, (3) environmental ambition, (4) social and territorial equity, and (5) cli-
mate adaptation integration. Unlike generic indicators, the WGMI translates complex
governance concepts—such as independence, coordination, and justice—into observable,
measurable benchmarks.

This article addresses the following research questions:

1. How do governance mechanisms—such as regulatory independence, stakeholder
participation, and equitable resource allocation—differ between Nordic and Southern
European countries?

2. What context-sensitive lessons from Nordic models can enhance institutional reform,
climate adaptation, and social equity in Southern European water governance?

Using content analysis of 47 national-level documents—including water strategies,
river basin plans, and regulatory frameworks—the WGMI is applied to eight EU countries
(four Nordic and four Southern). The goal is to provide a replicable framework for compar-
ative assessment and to generate actionable insights for policymakers seeking to strengthen
water governance in line with Europe’s just resilience agenda.

2. Literature Review
The literature on water governance spans institutional design, climate adaptation,

equity, and policy transfer, offering robust theoretical frameworks but revealing persistent
gaps in their practical application. The analysis informs the WGMI’s design, which seeks
to bridge theory and practice through measurable indicators, while acknowledging areas
that require further empirical investigation.

2.1. Institutional Capacity in Water Governance

The EU Water Framework Directive has shaped governance standards and promoted
institutional convergence across member states [15]. Consequently, water governance has
evolved from a purely technical challenge to one of institutional complexity, emphasizing
the importance of coordination and mandate clarity [16,17]. In this context, the OECD Prin-
ciples highlight regulatory independence and inter-agency coherence as key components
of adaptive water management [18]. Moreover, Nordic countries illustrate the benefits of
professionalized civil services that facilitate policy continuity and institutional learning [19].

However, these assumptions often rest on idealized bureaucratic models that are
difficult to replicate in politically fragmented or resource-constrained contexts. Specifically,
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in Southern Europe, overlapping mandates, political interference, and unstable funding
compromise institutional resilience [20,21]. Even where bureaucratic stability exists, its ef-
fectiveness is frequently undermined by insufficient training and financial capacity [22,23].
As a result, operational efficiency varies widely across Europe, with Southern countries
facing persistent problems related to underfunded agencies and inconsistent monitoring
frameworks [24,25]. Moreover, there is limited research on how institutional capacity can
be cultivated in decentralized systems where regional inequalities prevail [26]. While
the WGMI’s document-based indicators focus on mandate clarity and coordination, they
may fail to capture informal governance arrangements that are essential in fragmented
systems [27]. Therefore, future studies should address how local knowledge and infor-
mal institutions contribute to water governance in contexts where formal mechanisms
are insufficient.

2.2. Climate Adaptation and Multilevel Coordination

Climate variability—exemplified by droughts affecting 20% of EU territory annually—
has intensified the need for adaptive governance [28]. Consequently, polycentric gover-
nance models, which emphasize decentralization and overlapping authority, are widely
praised for fostering institutional learning and resilience [29,30]. In particular, Ostrom’s
work supports the idea that distributed systems are more responsive to climate stress [31].
Thus, Nordic countries are often cited as successful cases of integrated climate and water
governance [32]. Nevertheless, despite their theoretical appeal, real-world application of
these models in Southern Europe is hindered by fragmented administrative structures
and resource imbalances [33]. Vertical integration remains weak, and policy coordination
between water and climate agendas is often superficial [34,35]. Although Nordic countries
benefit from institutional trust and cross-sectoral planning, these enabling conditions are
frequently absent in Southern settings [36]. As a result, practical guidance on scaling
adaptive governance in resource-constrained contexts remains scarce [37,38]. In addition,
aquifer mismanagement and groundwater vulnerability further exacerbate adaptation
deficits in the Mediterranean [39]. Furthermore, non-state actors—such as NGOs and local
communities—are underrepresented in the adaptation literature, despite their potential to
enhance resilience [40].

Strengthening science-policy integration is viewed as critical; however, current gover-
nance structures remain too rigid to respond effectively to evolving risks [41–43]. While
the WGMI includes climate adaptation indicators [44], its formal approach may overlook
informal or grassroots responses. Therefore, future research should investigate hybrid
models and locally driven adaptation practices, especially in vulnerable regions [45–47].

2.3. Equity, Justice, and Territorial Inclusion

Equity is central to water governance, encompassing affordability, participatory ac-
cess, and territorial fairness [48]. Accordingly, Northern European countries like Finland
demonstrate strong equity outcomes through universal service guarantees and partic-
ipatory frameworks [49]. Nevertheless, persistent disparities exist in Southern Europe,
particularly for rural and marginalized communities where service quality and affordability
are lacking [50]. Political ecology perspectives highlight that governance systems often
reinforce structural inequalities, benefiting dominant actors such as utilities or urban elites,
while excluding low-income or minority stakeholders [51–54]. The literature on transfor-
mative justice is rich in critique, yet it remains vague on implementation strategies [55,56].
Although the WGMI includes metrics on inclusion, participation, and affordability [57],
these may oversimplify intersectional issues like gender or ethnicity [58,59]. Therefore,
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participatory and co-produced research methods are needed to expose these nuances and
design governance models that better reflect lived experiences [60].

2.4. Context-Specific Policy Transfer

Nordic governance systems are often held up as benchmarks due to their coherence,
transparency, and effectiveness [61]. In line with this, policy transfer literature empha-
sizes the importance of institutional learning and structured diagnostics like the WGMI
to facilitate reform [62,63]. However, successful transfer depends heavily on institutional
compatibility and political context [10,11]. Southern European systems often face fiscal con-
straints, legal fragmentation, and short electoral cycles that limit reform capacity [6,26,32].
Moreover, practical applications of policy transfer often neglect civic resistance and in-
formal practices that shape governance on the ground [40]. Moreover, empirical studies
on how to adapt governance models to decentralized or volatile environments remain
limited [59]. While the WGMI offers a standardized tool for benchmarking governance
maturity [25], it may underrepresent soft variables such as trust, local innovation, and
civic engagement [22,39]. Although content analysis methods [9,45] provide comparability,
they should be supplemented with flexible, context-aware frameworks. Consequently,
future research should prioritize hybrid transfer models and longitudinal assessments to
understand the long-term impacts of reform [33].

3. Data and Methods
This study introduces the Water Governance Maturity Index (WGMI), a multi-criteria

assessment tool designed to evaluate the structural and functional maturity of national
water governance systems. The WGMI was applied to eight European countries: four
Nordic (Denmark, Sweden, Finland, and Norway) and four Southern (Portugal, Spain, Italy,
and Greece). These countries were selected to represent contrasting governance paradigms
within the EU, based on diversity in administrative traditions, regional climatic conditions,
and the availability of national policy documentation. This selection provides a robust
North–South comparison, allowing the study to capture a broad spectrum of institutional
configurations and policy environments.

3.1. WGMI Framework: Dimensions and Indicators

The WGMI assesses governance across five core dimensions, each composed of two
indicators (Table 1). These indicators were selected through a multi-step process involving
literature review and alignment with international policy frameworks such as the OECD
Principles on Water Governance [7] and the EU Water Framework Directive (WFD) [2].
Each indicator reflects a specific aspect of governance maturity—ranging from institutional
capacity to equity and climate adaptation—and captures observable features in official doc-
uments. The equity dimension prioritizes distributive aspects (affordability and territorial
inclusion) due to their measurability in policy documents, though future iterations may
incorporate procedural justice metrics, such as public participation, to address broader
equity concerns [23].

Table 1. WGMI Dimensions and Indicators.

Dimension Indicator 1 Indicator 2

1. Institutional and Regulatory Capacity 1.1 Regulatory Independence 1.2 Coordination Mechanisms
2. Operational Effectiveness 2.1 Implementation Capacity 2.2 Monitoring Systems
3. Environmental Ambition 3.1 Environmental Targets 3.2 Nature-Based Solutions
4. Social and Territorial Equity 4.1 Affordability/Social Tariffs 4.2 Territorial Inclusion
5. Climate Adaptation Integration 5.1 Policy Alignment 5.2 Adaptive Infrastructure
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The indicators were weighted equally to avoid normative bias and to ensure com-
parability across countries. This unweighted approach allows for clearer identification
of strengths and weaknesses by governance dimension. The selection and refinement of
indicators involved review to ensure institutional fit, indicator clarity, and policy relevance.

3.2. Scoring Methodology

Each indicator was rated on a 0–4 ordinal scale based on documentary evidence. The
scoring criteria were defined to reflect increasing levels of institutionalization, coverage,
and implementation. Table 2 presents the WGMI scoring scale, which uses a 0–4 ordinal
system to classify governance maturity based on observable evidence, accompanied by
country-specific examples for each level.

Table 2. WGMI Scoring Scale and Illustrative Country Examples.

Score Description Example

0 Absent Greece: Missing 2016–2021 RBMPs
1 Emerging (fragmented/informal) Italy: Delayed basin-level coordination
2 Developing (partial/inconsistent) Spain: Partial cost recovery (~70%)
3 Advanced (comprehensive, some gaps) Sweden: Participatory basin planning
4 Model (exemplary practice) Denmark: Universal access + adaptive plans

Scores for each dimension were calculated as the average of its two indicators. The
overall WGMI score is the unweighted mean of the five dimension scores.

Maturity categories:
0–1.0: Emerging
1.1–2.0: Developing
2.1–3.0: Advanced
3.1–4.0: Model

3.3. Document Selection and Coding Protocol

A total of 47 national-level documents were analyzed, including water strategies, River
Basin Management Plans (RBMPs), sectoral laws, EU compliance reports, and OECD/EEA
country profiles. Inclusion criteria required documents to be official, publicly available,
and published within the past ten years. Documents were systematically sourced from
national government websites, EU repositories (e.g., EIONET), and academic databases
(e.g., Scopus) using keywords such as ‘water governance,’ ‘river basin management,’ and
‘climate adaptation.’ Priority was given to documents published between 2015 and 2025,
ensuring relevance and consistency across countries.

Whenever possible, regional representativeness was ensured by including basin-level
plans for major watersheds. A complete list of source documents, with publication dates
and institutional origin, is provided in Appendix C. To address disparities in document
length, coverage, and administrative detail, coders applied a normalization protocol: partial
references were triangulated with secondary sources, and missing information was flagged
to avoid over-penalization. Direct quotes and legal excerpts were used to support indicator
scoring. For instance, Greece’s missing River Basin Management Plans for 40% of water
bodies were supplemented with EU compliance reports and regional water authority data
to ensure fair scoring [2].

3.4. Intercoder Training and Linguistic Adaptation

To guarantee consistency in the application of the index, two independent coders
conducted the coding of documents using a detailed protocol. This procedure allowed for
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the assessment of inter-coder reliability of the results. Although no formal pilot tests or
structured expert consultations were performed, the methodology builds upon internation-
ally recognized frameworks such as the OECD Principles and the EU Water Framework
Directive. The absence of these steps is acknowledged as a limitation, and future research
is encouraged to incorporate additional validation to enhance the robustness of the index.
Disagreements between coders were resolved through consensus, considering the specific
legal and institutional contexts of each country.

3.5. Reliability Measures and Cultural Limitations

Inter-coder reliability reached a Cohen’s Kappa coefficient of 0.82, indicating strong
agreement. However, due to the variability of legal language and institutional logics across
countries, coders were instructed to apply qualitative judgment alongside the coding protocol
to improve interpretive accuracy, especially in decentralized or hybrid governance systems.

3.6. WGMI Indicator Examples by Dimension

Table 3 provides illustrative examples of how indicators were interpreted and scored
across dimensions.

Table 3. Illustrative Examples of WGMI Indicator Interpretation and Scoring by Governance Dimension.

Dimension Indicator Description Example

Institutional and Regulatory
Capacity 1.1 Regulatory Independence Autonomy from political

interference
Norway: Decentralized but
autonomous agency

1.2 Coordination Mechanisms Alignment across levels/sectors Sweden: Multi-stakeholder basin
councils

Operational Effectiveness 2.1 Implementation Capacity Enforceable plans, funded
agencies Portugal: Sectoral execution plans

2.2 Monitoring Systems Digital and transparent systems Denmark: Real-time water
monitoring

Environmental Ambition 3.1 Environmental Targets SMART targets in law Spain: Partial cost-recovery goals

3.2 Nature-Based Solutions Ecosystem approaches in
planning

Finland: National wetland
restoration

Social and Territorial Equity 4.1 Social Tariffs Subsidies, progressive pricing Italy: Income-linked tariff models

4.2 Territorial Inclusion Rural and remote access coverage Greece: Gaps in island water
provision

Climate Adaptation Integration 5.1 Policy Alignment Water-climate strategy coherence Portugal: PENSAARP 2030 +
ENAAC linkage

5.2 Adaptive Infrastructure Infrastructure for variability Sweden: Urban flood retention
systems

3.7. Validity and Transparency Measures

To ensure replicability and methodological transparency, the WGMI framework was
developed using clearly defined criteria, systematic document sourcing, and a structured
coding protocol. Scoring was based on publicly available evidence and triangulated with
external benchmarks such as SDG 6.5.1 and WFD compliance reports.

WGMI scores showed strong alignment with existing integrated water governance
indicators (r = 0.79), reinforcing the internal coherence of the index. All coding rubrics,
scoring criteria, country-level evidence tables, and aggregated statistics are provided in
Appendices A–E. Key legal excerpts and public document links are included in Annex C to
support transparency and reproducibility.

4. Results
4.1. Governance Maturity Scores: North–South Divide

The Water Governance Maturity Index (WGMI) confirms a persistent governance
divide across Europe. Nordic countries consistently outperform Southern counterparts.
Denmark (39.0), Finland (36.9), Norway (33.9), and Sweden (33.2) all scored within the “Ad-
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vanced” or “Model” maturity categories, while Portugal (24.7) and Spain (23.1) remained in
the “Developing” range. Italy (17.3) and Greece (14.1) fell within the “Emerging” category.
A detailed breakdown of country-level scores, indicators, sources, and excerpts is available
in Annex B, included for transparency and replicability.

4.2. Operational Indicators: Access, Monitoring, Pricing, and Innovation

Contextual indicators reinforce the WGMI results. Access to safe drinking water
exceeds 99% in all Nordic countries, with Denmark and Sweden reaching full coverage.
Environmental monitoring systems are robust: Denmark monitors over 80% of surface
water bodies in real time, using digital dashboards for decision-making. Water pricing
data reveals stark differences. Nordic countries report average household costs between
EUR 250 and EUR 400 per year, reflecting full-cost recovery paired with strong quality
guarantees and equity mechanisms. In contrast, water prices in Portugal (EUR 90/year) and
Italy (EUR 160–EUR 220/year depending on region) are significantly lower but correspond
with fragmented services. Nordic countries also lead in innovation, with high volumes
of registered water-related patents, particularly in smart metering, wastewater reuse, and
stormwater management. Southern countries face persistent structural gaps. Greece
lacks River Basin Management Plans for nearly 40% of water bodies. Italy shows strong
regulatory design but weak implementation capacity, especially in the South. Portugal and
Spain demonstrate better institutional alignment, but execution remains constrained by
administrative fragmentation and underfunding.

4.3. Performance by Governance Dimension

Decomposing the WGMI by dimension reveals further asymmetries. Denmark and
Finland consistently perform best in institutional capacity, environmental ambition, and
social equity. Sweden excels in operational effectiveness and climate adaptation. Southern
countries display uneven performance: Portugal scores relatively well on equity but lags in
effectiveness and monitoring. Spain shows moderate ambition but suffers from institutional
incoherence. Italy and Greece underperform across all dimensions.

Institutional capacity is reinforced in Denmark by a strong, independent national
regulator. Spain, by contrast, struggles with overlapping competencies among regional
authorities. Operational effectiveness is high in Sweden and Finland, which rely on
automated planning cycles and integrated monitoring. Portugal and Greece show weak
enforcement and bureaucratic inertia. Environmental ambition is visible in Denmark and
Finland’s SMART targets and enforcement tools, while Italy and Spain lack enforceable
timelines. Social equity is safeguarded in Nordic countries through targeted subsidies and
universal coverage. Portugal has pro-equity mechanisms in law, but implementation gaps
remain, especially in interior regions. Italy and Greece lack systemic mechanisms beyond
national subsidies. Climate adaptation is mainstreamed in Finland and Sweden through
scenario-based planning. In Southern countries, references to climate risk exist in strategic
documents but with limited execution.

4.4. Visual and Statistical Comparisons

Figure 1 presents a radar chart showing average scores (0–10) by governance dimension.
Nordic countries display consistent, high-level performance across all dimensions.

Southern countries exhibit fragmented profiles, with relative strength in social equity.
Figure 2 plots WGMI overall scores against equity dimension scores.
Nordic countries cluster in the top-right quadrant, with high maturity and strong

equity; Portugal and Spain lie in the mid-range, while Italy and Greece occupy the bottom-
left quadrant, reflecting multiple governance deficits.
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Figure 1. (Radar Chart) displays average dimension scores per country.

Figure 2. (Scatterplot) maps equity scores versus overall WGMI. The yellow crosses represent
Southern countries, while the green crosses represent Nordic countries.

Descriptive statistics confirm the divide. Nordic countries average over 7.5 across
all dimensions, while Southern countries average below 4.5. Standard deviations suggest
greater variation within the South, especially for institutional capacity and climate adapta-
tion (Annex C). These patterns suggest that stronger governance systems are associated
with more balanced, equitable performance profiles.

4.5. Country Snapshots: Portugal and Spain

Portugal’s PENSAARP 2030 plan outlines reuse targets, affordability measures, and
adaptive infrastructure goals. Yet implementation varies significantly across regions. Li-
censing in rural areas remains restricted. Text mining of national planning documents
reveals low occurrence of terms such as “consultation” and “public involvement,” sug-
gesting limited procedural inclusion. In Spain, the Groundwater Action Plan [64] expands
public consultation timelines and integrates climate goals, including nitrate control and
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aquifer recharge. However, regional uptake is uneven. Catalonia and the Canary Islands
face funding shortages and institutional misalignment. The cancellation of the Ebro River
transfer project illustrates political instability that hampers long-term planning. Both cases
highlight a broader pattern: strong national policy design does not guarantee effective
implementation when administrative fragmentation and accountability gaps persist.

4.6. Subnational and Structural Variability

Despite the north–south pattern, significant within-country variation exists. In Italy,
northern regions outperform the South in monitoring and participation. Spain features
well-designed participatory mechanisms, but their operationalization suffers from fiscal
decentralization. Even within the North, Norway scores slightly lower due to uneven
monitoring across basins and a more decentralized institutional setup.

Structural factors influencing performance include fiscal fragmentation (e.g., Spain),
austerity constraints (e.g., Greece), and limited administrative capacity (e.g., Italy and Por-
tugal). These underlying constraints shape not only the maturity of governance structures
but also their ability to respond to environmental pressures and social demands.

5. Discussion
5.1. Institutionalizing Reform: Lessons from Nordic Models

The WGMI reaffirms that institutional coherence, regulatory independence, and ad-
ministrative continuity are key pillars of effective water governance. Denmark, Sweden,
and Finland exemplify systems where national oversight, strong river basin coordina-
tion, and stable public administration underpin high performance [15,22]. Intra-regional
variations, such as Italy’s stronger northern monitoring systems or Norway’s uneven
basin coverage, highlight the need for tailored reforms within countries [32]. However, as
policy transfer theory cautions, these models cannot be transplanted wholesale. Reform
success depends on institutional fit—that is, alignment with existing legal frameworks,
administrative traditions, and political incentives [10,25].

Key recommendations include strengthening the institutional foundations of water
governance through targeted reforms. First, establishing independent regulatory bodies
is essential in countries such as Italy and Greece, where governance is currently under-
mined by fragmented mandates and persistent political interference. In this regard, the
ERSAR model in Portugal offers a valuable example, as it successfully separates technical
oversight from political cycles, thereby ensuring greater stability and credibility. Fur-
thermore, implementing civil service reforms aimed at reducing turnover and enhancing
institutional memory would reinforce policy continuity and administrative capacity. These
efforts should be strategically aligned with broader EU frameworks, particularly through
public sector modernization programs supported by the Recovery and Resilience Facility
(RRF) [3].

Limits of Policy Transfer: Contextual Barriers

Although Nordic governance models are frequently cited as best practices in water
management, their direct transfer to other contexts faces significant limitations. These
barriers are rooted in fundamental differences in political culture, administrative capacity,
and civic engagement.

(a) Political Culture: Nordic countries are characterized by high levels of institutional
trust and a tradition of consensus-driven policymaking. In contrast, many Southern
European countries experience greater political polarization and frequent changes in
government, which disrupt continuity and long-term planning in water governance.
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(b) Administrative Capacity: Finland and Denmark benefit from well-established, profes-
sionalized civil services and autonomous regulatory agencies. Conversely, Southern
countries often struggle with fragmented institutional mandates and agencies that
operate under severe resource constraints, limiting their effectiveness and adaptability.

(c) Civic Engagement: Public participation is deeply embedded in Nordic systems, fa-
cilitated by basin councils and digital platforms that promote transparent, inclusive
governance. By comparison, in countries such as Portugal and Greece, participatory
mechanisms tend to be either underutilized or implemented in a formalistic man-
ner, often lacking meaningful citizen involvement in decision-making processes. A
summary of these differences is shown in Table 4 below.

Table 4. Comparative Summary of Structural and Cultural Differences Between Nordic and
Southern Countries.

Factor Nordic Countries Southern Countries

Political Culture Stable, consensus-oriented Volatile, fragmented
Administrative Capacity High, professionalized Uneven, fragmented
Civic Engagement Deeply institutionalized Weak or symbolic

Water pricing significantly influences system effectiveness and sustainability, with
Nordic countries’ higher prices (EUR 3.60–EUR 9.50/m3 in Sweden and Denmark) enabling
robust infrastructure investment and full cost recovery, while lower prices in Southern
Europe (EUR 1.10–EUR 2.60/m3 in Portugal, Greece, and Italy) often correlate with under-
funded systems and fragmented services [3].

5.2. Policy Transfer and Institutional Fit: Pathways and Pitfalls

The literature on policy transfer distinguishes between “lesson-drawing,” understood
as the selective adoption of external models [59], and more nuanced processes of strategic
adaptation to local contexts. For institutional reforms to succeed, three core conditions
must be met: institutional fit—ensuring compatibility with existing legal and administra-
tive traditions; political feasibility—aligning reforms with domestic power structures; and
economic incentives—establishing supportive financing frameworks. Practical examples
illustrate these dynamics. Portugal’s adoption of the ERSAR model, for instance, was
facilitated by its congruence with national legal traditions and the incentives provided
through EU integration. By contrast, Greece has faced persistent challenges in implement-
ing basin-level coordination mechanisms, largely due to its limited regional autonomy and
fiscal constraints, which have constrained both policy design and enforcement. Figure 3
illustrates the typical pathway of policy transfer, highlighting diagnostic assessments,
strategic adaptation, and feedback loops for institutional learning.

The figure outlines the typical policy transfer pathway from best practices to contex-
tual adaptation. The process begins with the identification of a governance need, followed
by the selection of an external reference model—such as Nordic regulatory frameworks. A
diagnostic assessment then evaluates institutional fit, political feasibility, and fiscal capac-
ity. If these conditions are met, the process moves toward strategic adaptation, involving
context-sensitive customization of policies and tools. This is followed by implementa-
tion and monitoring, often supported by external funding mechanisms such as the EU’s
Recovery and Resilience Facility. Feedback loops ensure continuous policy learning and
recalibration. In cases where diagnostic conditions are not met, the model may be rejected
or its adoption deferred. Reform is inherently non-linear, and institutional change requires
iterative learning and alignment with domestic governance structures.
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Figure 3. Policy Transfer Pathway: From Best Practices to Contextual Adaptation.

5.3. Deepening the Equity Dimension: From Access to Participation

Quantitative analysis reveals that Southern countries’ equity scores—such as Greece
(4.4) and Italy (5.0)—consistently fall below the Nordic averages (7.0–8.0), as shown in
Appendix D. This disparity reflects limited rural service coverage and weak participatory
mechanisms in the South. While the WGMI primarily emphasizes accessibility and territo-
rial inclusion, a broader understanding of equity must also include procedural justice and
opportunities for public voice.

This gap underscores the need to unpack equity into its key dimensions:

(a) Accessibility: Northern countries like Finland and Denmark provide near-universal
access, supported by affordability guarantees. In contrast, rural areas in countries
such as Greece and Portugal continue to experience significant service gaps.

(b) Rural Coverage: Some Southern strategies aim to address territorial imbalances—
for example, Portugal’s water reuse initiatives and Italy’s regional tariff structures.
However, both lack consistent monitoring and enforcement, which undermines their
long-term effectiveness.

(c) Procedural Justice and Participation: This remains a particularly critical weakness.
While Spanish River Basin Management Plans (RBMPs) include provisions for public
consultation, actual stakeholder influence is limited. WGMI scoring also indicates
minimal emphasis on “citizen engagement” or “participatory design” across many
Southern plans.

Thus, future research should explore participation mechanisms in greater depth, com-
bining content analysis with stakeholder interviews. In parallel, WGMI indicators should
be expanded to incorporate measures of procedural justice and community engagement.
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5.4. Financing as Leverage: Incentivizing Institutional Maturity

Governance reform depends on adequate and well-targeted financing. Nordic coun-
tries achieve near full cost recovery, not by eliminating subsidies but by strategically linking
them to performance outcomes [35]. In contrast, EU funds in Southern Europe—such
as RRF and Cohesion Policy investments—often remain disconnected from institutional
reform [36].

Key recommendations:
Tie national and EU funding to governance benchmarks such as real-time monitoring

systems, inter-agency coordination bodies, and equitable tariff structures.
Scale up financial instruments like green bonds and performance-linked subsidies

targeting low-income or climate-vulnerable regions.
Align funding streams with institutional reforms through mechanisms like the Just

Transition Fund and EU Climate Social Fund.

5.5. From Evaluation to Implementation: WGMI as a Policy Tool

The WGMI bridges academic insights and policymaking needs. Unlike generic indi-
cators such as SDG 6.5.1 [4], it offers document-based, dimension-specific, and replicable
evaluation. It translates complex governance concepts—such as transparency, coordination,
and resilience—into operational benchmarks [37].

Applications include:
Complementing assessments under the revised Water Framework Directive and EU

Adaptation Strategy [3,38–40].
Diagnosing governance bottlenecks and tracking national reform trajectories.
Guiding investment decisions by linking EU funds and climate finance to demonstra-

ble improvements in governance maturity.
One practical use case: national agencies or EU directorates could require WGMI-

based self-assessments in project submissions under the RRF or Just Transition funding calls.
This would promote evidence-based investment and ensure alignment with long-term
sustainability goals.

6. Conclusions
This study provides new evidence of the persistent divide in water governance ma-

turity between Northern and Southern Europe. By introducing and applying the Water
Governance Maturity Index (WGMI) to eight countries, we translated abstract governance
principles into a structured, evidence-based assessment framework. The results reveal
not only institutional contrasts—such as the coherence and continuity of Nordic systems
versus the fragmentation prevalent in Southern countries—but also systemic weaknesses
in climate adaptation, equity, and operational capacity. These findings matter: governance,
though often overlooked, is a key determinant of climate resilience, public trust, and inclu-
sive development. As Europe confronts escalating water stress and deepening territorial
inequality, strengthening governance must become a central objective—not a secondary
administrative concern—in achieving the EU’s Just Transition, Green Deal, and Climate
Adaptation Strategy.

The WGMI contributes to this effort in two distinct ways. First, it offers a repli-
cable diagnostic tool that enables national agencies, EU institutions, and civil society
actors to identify governance gaps, benchmark progress, and inform reform priorities.
Second, it highlights actionable institutional features—such as independent regulation,
basin-level coordination, and participatory planning—that can guide legal frameworks and
resource allocation.
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At the same time, some limitations merit reflection. The WGMI relies on publicly
available documents and secondary data, which may introduce bias due to differences in
reporting quality, transparency, and administrative documentation across countries. For
instance, nations with more accessible or detailed planning archives may appear to perform
better—not necessarily because of stronger governance, but due to higher data visibility.
This underscores the importance of complementing document-based analysis with field
research to validate scoring and increase contextual sensitivity. Beyond documentation bias,
interpretive challenges arise from varying legal terminologies and administrative cultures,
particularly in decentralized systems like Spain’s, where regional differences complicate
coding [32]. Missing data, such as Greece’s incomplete RBMPs, may also undervalue
governance efforts, necessitating qualitative validation [2].

Future work should therefore focus on empirical validation through interviews with
water managers, regulators, and user groups, as well as field testing in regions with limited
documentation. Integrating real-time indicators—such as water quality, service disruptions,
or public complaints—could improve the tool’s responsiveness and external validity.

Although developed for the EU context, the WGMI holds potential for broader appli-
cation. However, this potential must be approached with caution. Pilot studies in Eastern
Europe, Latin America, or sub-Saharan Africa could help assess its relevance across varied
institutional landscapes. For example, applying the WGMI to Brazil’s São Francisco River
Basin could test its adaptability to decentralized, resource-constrained contexts, adjusting
indicators for local governance structures [22].

In highly decentralized or resource-constrained settings, adjustments to the scoring
framework may be necessary. Ultimately, improving water governance is not just a technical
or institutional task—it is a strategic imperative for building resilient, equitable, and climate-
ready societies. Tools like the WGMI can support this transition, moving countries from
fragmented policy intentions toward coherent and inclusive implementation.
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Appendix A. WGMI Codebook and Self-Assessment Template
Purpose
This appendix provides a structured codebook to support transparent and replicable

application of the Water Governance Maturity Index (WGMI). It enables national-level
self-assessment and cross-country benchmarking.

Instructions for Use

• Assign scores (0–4) to each indicator based on documentary evidence: laws, national
strategies, river basin plans, climate policies, etc.

• Use two trained assessors to ensure reliability (target Kappa ≥ 0.80).
• For federal or regionally diverse systems, average the scores or provide comments

on discrepancies.
• Use direct citations from documents (with page numbers) to justify scores.
• Decimal scores are allowed in two cases:

1. When scores are averaged across independent coders.
2. When subnational variation requires averaging.
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Table A1. Codebook Template (Example).

Dimension Indicator Score (0–4) Primary Source Document Quote or Note Evaluator Comments

1. Institutional and
Regulatory Capacity

1.1 Regulatory
Independence 3 Law 12/2019, Ministry of

Environment

“Independent agency
under Parliament
oversight”

Political appointments still
common

1.2 Coordination
Mechanisms 2 RBMP 2022–2027, Chapter 3 “Multi-sectoral council

exists” Implementation unclear

2. Operational
Effectiveness

2.1 Implementation
Capacity 3 National Water Plan 2022, KPI

section
“80% of actions funded
and tracked” Rural areas underperform

2.2 Monitoring Systems 3 National Monitoring
Dashboard, 2023

“Coverage: 72%,
updated quarterly” No real-time alerts

3. Environmental
Ambition

3.1 Environmental
Targets 4 Law 19/2020, Annex II “SMART nitrate limits in

all basins” No enforcement data

3.2 Nature-Based
Solutions 3 Climate-Water Plan 2030 “Wetlands restoration

scaled nationally” Still reliant on EU funds

4. Social and Territorial
Equity 4.1 Social Tariffs 3 Regulatory Authority Report,

2022
“Income-based tariffs in
80% of utilities” Urban-only in some cases

4.2 Territorial Inclusion 2 National Infrastructure Plan,
2021

“Specific goals for rural
water access” Implementation delayed

5. Climate Adaptation 5.1 Policy Alignment 3 National Adaptation Strategy
2021, Water Chapter

“Water chapter aligns
with drought planning” No budget line visible

5.2 Adaptive
Infrastructure 2 Recovery and Resilience Plan

2023, Axis 3

“Flood retention
reservoirs under
construction”

No info on completion
timeline

Table A2. Dimension Summary Sheet.

Dimension Indicator 1 Score Indicator 2 Score Average Score Evaluator Notes

Institutional and Regulatory Capacity
Operational Effectiveness
Environmental Ambition
Social and Territorial Equity
Climate Adaptation Integration
Total WGMI Score (out of 40)

Supporting Documents Checklist

• National water strategy/action plan
• Most recent River Basin Management Plans (RBMPs)
• Climate adaptation strategy or National Adaptation Plan (NAP)
• Monitoring dashboards or performance reviews
• Legal and regulatory texts (e.g., laws, decrees, tariff regulations)
• Budget, financing, and investment plans (including EU funds)

Appendix B. WGMI Scoring Rubric v1.0 (2025)
Developer: Eleonora Santos
Version: WGMI v1.0
Last update: May 2025
Purpose
To standardize document-based assessment of national water governance systems

using five core dimensions. Each dimension includes two indicators scored from 0–4.

Table A3. Scoring Scale (0–4).

Score Meaning

0 Absent or non-existent
1 Mentioned/informal/aspirational
2 Partial, fragmented or early-stage
3 Structured and functional but with gaps
4 Fully institutionalized, implemented, and enforced
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Table A4. Maturity Levels.

Score Range Maturity Level

0.0–1.0 Emerging
1.1–2.0 Developing
2.1–3.0 Advanced
3.1–4.0 Model

Table A5. WGMI Dimensions, Indicators, and Scoring Criteria.

Dimension Indicator 0 1 2 3 4

1. Institutional and
Regulatory Capacity

1.1 Regulatory
Independence

No regulator or
political control

Informal/ad hoc
regulation

Partial
independence Limited autonomy Fully independent,

legally enforced

1.2 Coordination
Mechanisms No coordination Occasional/informal Sectoral only Multi-level

platforms

Integrated
cross-sectoral
coordination

2. Operational
Effectiveness

2.1 Implementation
Capacity

No implementation
evidence

Sporadic or pilot
only Regional or limited Regular with gaps Fully functional and

enforced
2.2 Monitoring
Systems Absent Manual or

fragmented Partially digitized Digitized but
incomplete

Full digital,
transparent, national

3. Environmental
Ambition

3.1 Environmental
Targets None Aspirational only General, not

time-bound
SMART in national

plans
Legally binding
SMART targets

3.2 Nature-Based
Solutions (NBS) Not mentioned Mentioned in plans Project-based pilots Regional

implementation
Institutionalized

and mainstreamed
4. Social and
Territorial Equity

4.1 Social Tar-
iffs/Affordability Absent Local or voluntary Partial targeting Regulated and

structured
Transparent and

nationally applied
4.2 Territorial
Inclusion Not addressed Mentioned only Urban bias/uneven Broad rural

integration
Full and explicit

national inclusion
5. Climate
Adaptation
Integration

5.1 Policy Alignment Not addressed Rhetorical Partial/inconsistent Strategically linked
to policy

Fully aligned with
adaptation plans

5.2 Adaptive
Infrastructure Absent Planned but

unfunded Small-scale pilots Mid-scale and
partial

Fully funded and
integrated

Scoring Notes

• Sources include: water strategies, RBMPs, adaptation plans, legal texts, EU reports.
• Decimal scores allowed in cases of:

o Averaged coder scores
o Subnational variation

• Always cite source documents for empirical examples.

Appendix C

Table A6. Country-Level Evidence Table.

Country Dimension Indicator Score Source Document Excerpt (EN) Reference

Portugal Institutional Capacity 1.1 Regulatory
Independence 3 PENSAARP 2030

Volume 1

“Alteration of the legislation on
the design, construction, and
operation of public water and

wastewater systems.”

[65]

Portugal Social and Territorial Equity 4.2 Territorial
Inclusion 3 PENSAARP 2030

Volume 2

“Macro-economic accessibility of
users must be ensured. . .

minimizing the social impact of
cost recovery via tariffs.”

[66]

Portugal Climate Adaptation 5.1 Policy Alignment 2
Relatório do Estado

do Ambiente
Portugal 2020/21

“Alteration of legislation
regarding the design,

construction, and operation of
public stormwater systems.”

[67]

Spain Environmental Ambition 3.1 Environmental
Targets 2

Hydrological Plan
for the Demarcation
of Segura 2022–2027

“Qualitative goals without a
defined timeline.” [68]

Spain Social and Territorial Equity 4.1 Social Tariffs 3 PAAS 2023–2030 “Social tariffs applied in
vulnerable urban areas.” [69]

Spain Climate Adaptation 5.2 Adaptive
Infrastructure 2 Smart Water

Magazine

“Spanish Climate Adaptation
Plan sets objectives across almost
20 policy areas, including water

quality, quantity, and
planning. . .”

[70]
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Table A6. Cont.

Country Dimension Indicator Score Source Document Excerpt (EN) Reference

Italy Institutional Capacity 1.2 Coordination
Mechanisms 2 State of Water

Planning in Italy

“The regulatory framework
identifies District Basin

Authorities responsible for
management plans, but

coordination mechanisms
between national and regional
entities remain fragmented. . .”

[71]

Italy Operational Effectiveness 2.1 Implementation
Capacity 2 Decreto Legislativo

152/2006
“River basin plans incomplete
and not fully implemented” [72]

Italy Social and Territorial Equity 4.1 Social Tariffs 2
ARERA

Deliberations
580/2020/R/IDR

“Reduced tariffs foreseen but
without clear eligibility criteria” [73]

Greece Climate Adaptation 5.1 Policy Alignment 1 Greece—Climate
Adaptation Plan

“General recognition of climate
change without operational

targets.”
[74]

Greece Institutional Capacity 1.1 Regulatory
Independence 2 Water Law

3199/2003

“Regulation exercised by
politically subordinate

structures.”
[75]

Greece Operational Effectiveness 2.2 Monitoring
Systems 2 Water Law

3199/2003
“Partial coverage of water

bodies in monitoring.” [76]

Denmark Institutional Capacity 1.2 Coordination
Mechanisms 4 National Water Plan

2021

“Vertical and horizontal
coordination with basin

councils.”
[77]

Denmark Operational Effectiveness 2.2 Monitoring
Systems 4

2025 Environmental
Implementation
Review Country

Report—Denmark

“Improve the classification of
water bodies and strengthen

monitoring systems. . . ..”
[78]

Denmark Environmental Ambition 3.2 Nature-Based
Solutions 4 Nature Action Plan

2022
“Wetland restoration as a

preferred solution.” [79]

Sweden Environmental Ambition 3.1 Environmental
Targets 4

Swedish River Basin
Management Plan

2022–2027

“Binding targets with timelines
and clear indicators.” [80]

Sweden Operational Effectiveness 2.1 Implementation
Capacity 4 Operational Strategy

2021–2023
“Automated implementation

with periodic reviews.” [81]

Sweden Climate Adaptation 5.2 Adaptive
Infrastructure 4 National Climate

Plan 2021
“Urban flood retention

infrastructures.” [82]

Finland Institutional Capacity 1.1 Regulatory
Independence 4 Water Services Act

(119/2001)
“Independent regulators with

explicit legal mandates.” [83]

Finland Environmental Ambition 3.2 Nature-Based
Solutions 4 Peatlands into

Wetlands Project

“The project aims to restore
peatlands to their natural state,

increasing biodiversity,
improving water bodies, and
mitigating climate change.”

[84]

Finland Social and Territorial Equity 4.2 Territorial
Inclusion 4 Finnish Water Way “Universal coverage of water

services guaranteed by law.” [85]

Norway Institutional Capacity 1.2 Coordination
Mechanisms 3 Norwegian Water

Regulation 2017

“Coordination with partial
autonomy among regional

agencies.”
[86]

Norway Operational Effectiveness 2.2 Monitoring
Systems 3

Norway’s Climate
Action Plan for

2021–2030

“Irregular coverage of river
basins.” [87]

Norway Climate Adaptation 5.1 Policy Alignment 3 National Climate
Strategy 2021

“Climate integration in coastal
zones.” [88]

Appendix D

Table A7. Country-by-Dimension WGMI Score Table.

Country Institutional (1.1 + 1.2) Operational (2.1 + 2.2) Environmental (3.1 + 3.2) Equity (4.1 + 4.2) Climate (5.1 + 5.2) Total Score

Denmark 8.0 (4 + 4) 8.0 (4 + 4) 8.0 (4 + 4) 8.0 (4 + 4) 7.0 (3 + 4) 39
Sweden 8.0 (4 + 4) 7.0 (3.5 + 3.5) 8.0 (4 + 4) 7.0 (3.5 + 3.5) 6.2 (3 + 3.2) 33.2
Finland 7.5 (3.5 + 4) 7.0 (3.5 + 3.5) 8.0 (4 + 4) 7.4 (3.7 + 3.7) 7.0 (3.5 + 3.5) 36.9
Norway 7.0 (3.5 + 3.5) 6.7 (3.2 + 3.5) 7.2 (3.5 + 3.7) 7.0 (3.5 + 3.5) 6.0 (3 + 3) 33.9
Portugal 5.5 (2.8 + 2.7) 5.0 (2.5 + 2.5) 4.2 (2 + 2.2) 6.0 (3 + 3) 4.0 (2 + 2) 24.7
Spain 5.0 (2.5 + 2.5) 4.7 (2.2 + 2.5) 4.4 (2 + 2.4) 5.4 (2.7 + 2.7) 3.6 (1.8 + 1.8) 23.1
Italy 3.5 (1.8 + 1.7) 3.3 (1.7 + 1.6) 3.1 (1.5 + 1.6) 5.0 (2.5 + 2.5) 2.4 (1.2 + 1.2) 17.3
Greece 2.8 (1.5 + 1.3) 2.5 (1.3 + 1.2) 2.4 (1.2 + 1.2) 4.4 (2.2 + 2.2) 2.0 (1 + 1) 14.1
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Appendix E

Table A8. Descriptive Statistics by Governance Dimension (WGMI).

Dimension Mean Score Std. Deviation Min Score Max Score

Institutional Capacity 3.16 0.88 2 4
Operational Effectiveness 3.07 0.96 2 4
Environmental Ambition 3.17 0.83 2 4
Social and Territorial Equity 3.17 0.82 2 4
Climate Adaptation Integration 2.63 0.98 1 4

Interpretation

• Institutional, Environmental, and Equity dimensions are relatively well-developed
(>3.1 average).

• Operational scores vary more, often due to funding or enforcement gaps.
• Climate Adaptation is the weakest, with high disparities between countries.

References
1. Blauhut, V.; Stahl, K.; Stagge, J.H.; Tallaksen, L.M.; De Stefano, L.; Vogt, J. Estimating drought risk across Europe from reported

drought impacts, drought indices, and vulnerability factors. Hydrol. Earth Syst. Sci. 2016, 20, 2779–2800. [CrossRef]
2. Hering, D.; Borja, A.; Carstensen, J.; Carvalho, L.; Elliott, M.; Feld, C.K.; Heiskanen, A.-S.; Johnson, R.K.; Moe, J.; Pont, D. The

European Water Framework Directive at the age of 10: A critical review of the achievements with recommendations for the future.
Sci. Total Environ. 2010, 408, 4007–4019. [CrossRef] [PubMed]

3. Organisation for Economic Co-operation and Development. OECD Principles on Water Governance; OECD Publishing: Paris,
France, 2015; Available online: https://www.oecd.org/content/dam/oecd/en/topics/policy-sub-issues/water-governance/
oecd-principles-on-water-governance-en.pdf (accessed on 24 June 2025).

4. Bertule, M.; Glennie, P.; Bjørnsen, P.K.; Lloyd, G.J.; Kjellen, M.; Dalton, J.; Rieu-Clarke, A.; Romano, O.; Tropp, H.; Newton, J.; et al.
Monitoring water resources governance progress globally: Experiences from monitoring SDG indicator 6.5.1 on integrated water
resources management implementation. Water 2018, 10, 1744. [CrossRef]

5. Allan, C.; Xia, J.; Pahl-Wostl, C. Climate change and water security: Challenges for adaptive water management. Curr. Opin.
Environ. Sustain. 2013, 5, 625–632. [CrossRef]

6. Berbel, J.; Expósito, A. Economic challenges for the EU Water Framework Directive reform and implementation. Eur. Plan. Stud.
2018, 26, 20–34. [CrossRef]

7. Akhmouch, A.; Correia, F.N. The 12 OECD principles on water governance–When science meets policy. Util. Policy 2016, 43,
14–20. [CrossRef]

8. Folke, C.; Hahn, T.; Olsson, P.; Norberg, J. Adaptive governance of social-ecological systems. Annu. Rev. Environ. Resour. 2005, 30,
441–473. [CrossRef]

9. Neuendorf, K.A. The Content Analysis Guidebook, 2nd ed.; Sage: Thousand Oaks, CA, USA, 2017.
10. Dolowitz, D.P.; Marsh, D. Learning from abroad: The role of policy transfer in contemporary policy-making. Governance 2000, 13,

5–23. [CrossRef]
11. Stone, D. Transfer and translation of policy. Policy Stud. 2012, 33, 483–499. [CrossRef]
12. Lordkipanidze, M.; Bressers, H.; Lulofs, K. Governance assessment of a protected area: The case of the Alde Feanen National

Park. J. Environ. Plan. Manag. 2019, 62, 647–670. [CrossRef]
13. Baehler, K.J.; Biddle, J.C. Governance for adaptive capacity and resilience in the US water sector. Ecol. Soc. 2018, 23, 24. [CrossRef]
14. Taylor, P.L.; Sonnenfeld, D.A. Water crises and institutions: Inventing and reinventing governance in an era of uncertainty. Soc.

Nat. Resour. 2017, 30, 395–403. [CrossRef]
15. Pahl-Wostl, C. Governance of the water-energy-food security nexus: A multi-level coordination challenge. Environ. Sci. Policy

2019, 92, 356–367. [CrossRef]
16. Watson, N.; Deeming, H.; Treffny, R. Beyond Bureaucracy? Assessing Institutional Change in the Governance of Water in England.

Water Altern. 2009, 2, 448–460.
17. Kohlitz, J.P.; Chong, J.; Willetts, J. Climate change vulnerability and resilience of water, sanitation, and hygiene services: A

theoretical perspective. J. Water Sanit. Hyg. Dev. 2017, 7, 181–195. [CrossRef]
18. Sánchez-Triana, E.; Olhoff, A.; Lonsdale, K.; Jaspers, F. Integrating water and climate policies: Lessons from European case

studies. Clim. Policy 2023, 23, 45–62.
19. Pittel, K.; Rübbelke, D. EU water policy and climate adaptation: Coordination challenges. Water Policy 2017, 19, 625–640.

https://doi.org/10.5194/hess-20-2779-2016
https://doi.org/10.1016/j.scitotenv.2010.05.031
https://www.ncbi.nlm.nih.gov/pubmed/20557924
https://www.oecd.org/content/dam/oecd/en/topics/policy-sub-issues/water-governance/oecd-principles-on-water-governance-en.pdf
https://www.oecd.org/content/dam/oecd/en/topics/policy-sub-issues/water-governance/oecd-principles-on-water-governance-en.pdf
https://doi.org/10.3390/w10121744
https://doi.org/10.1016/j.cosust.2013.09.004
https://doi.org/10.1080/09654313.2017.1364353
https://doi.org/10.1016/j.jup.2016.06.004
https://doi.org/10.1146/annurev.energy.30.050504.144511
https://doi.org/10.1111/0952-1895.00121
https://doi.org/10.1080/01442872.2012.695933
https://doi.org/10.1080/09640568.2018.1441014
https://doi.org/10.5751/ES-10537-230424
https://doi.org/10.1080/08941920.2017.1274208
https://doi.org/10.1016/j.envsci.2017.07.017
https://doi.org/10.2166/washdev.2017.134


Sustainability 2025, 17, 7079 18 of 20

20. Mickwitz, P.; Aix, F.; Beck, S.; Carss, D.; Ferrand, N.; Görg, C.; Jensen, A.; Kivimaa, P.; Kuhlicke, C.; Kuindersma, W.; et al. Climate
Policy Integration, Coherence and Governance; Partnership for European Environmental Research; 2009. Available online:
https://www.researchgate.net/publication/279177678_Climate_Policy_Integration_Coherence_and_Governance (accessed on
24 June 2025).

21. Nistor, M.M. Groundwater vulnerability in Europe under climate change. Quat. Int. 2020, 547, 185–196. [CrossRef]
22. Zwarteveen, M.Z.; Boelens, R. Defining, researching and struggling for water justice: Some conceptual building blocks for

research and action. In Hydrosocial Territories and Water Equity; Routledge: Abingdon, UK, 2017; pp. 8–23.
23. Richardson, B.J.; Razzaque, J. Public Participation in Environmental Decision Making; SSRN: Rochester, NY, USA, 2011.
24. Taylor, K.S.; Longboat, S.; Grafton, R.Q. Whose rules? A water justice critique of the OECD’s 12 principles on water governance.

Water 2019, 11, 809. [CrossRef]
25. Dolowitz, D.; Marsh, D. Who learns what from whom: A review of the policy transfer literature. Political Stud. 1996, 44, 343–357.

[CrossRef]
26. Jordan, A.; Huitema, D. Innovations in climate policy: Conclusions and new directions. Environ. Politics 2014, 23, 906–925.

[CrossRef]
27. De Stefano, L.; de Pedraza Gilsanz, J.; Villarroya Gil, F. A methodology for the evaluation of water policies in European countries.

Environ. Manag. 2010, 45, 1363–1377. [CrossRef]
28. Cooper, R.J.; Hiscock, K.M. Two decades of the EU Water Framework Directive: Evidence of success and failure from a lowland

arable catchment (River Wensum, UK). Sci. Total Environ. 2023, 869, 161837. [CrossRef]
29. Whaley, L. Water governance research in a messy world: A review. Water Altern. 2022, 15, 218–250.
30. Organisation for Economic Co-operation and Development. A Framework for Financing Water Resources Management; OECD

Publishing: Paris, France, 2012.
31. Adger, W.N.; Huq, S.; Brown, K.; Conway, D.; Hulme, M. Adaptation to climate change in the developing world. Prog. Dev. Stud.

2003, 3, 179–195. [CrossRef]
32. Santasusagna Riu, A. Assessing water management through decentralization: State–region issues in the Ebro Basin (Spain). Water

Int. 2024, 49, 575–590. [CrossRef]
33. Grin, J.; Loeber, A. Theories of policy learning: Agency, structure, and change. In Handbook of Public Policy Analysis; Routledge:

Abingdon, UK, 2017; pp. 227–246.
34. Meckling, J.; Allan, B.B. The evolution of ideas in global climate policy. Nat. Clim. Change 2020, 10, 434–438. [CrossRef]
35. Quevauviller, P.; Balabanis, P.; Fragakis, C.; Weydert, M.; Oliver, M.; Kaschl, A.; Arnold, G.; Kroll, A.; Galbiati, L.; Zaldivar, J.M.;

et al. Science-policy integration needs in support of the implementation of the EU Water Framework Directive. Environ. Sci.
Policy 2005, 8, 203–211. [CrossRef]

36. Sabatier, P.A.; Weible, C. (Eds.) Theories of the Policy Process; Westview Press: Boulder, CO, USA, 2014.
37. Hildén, M.; Jordan, A.; Rayner, T. Climate policy innovation: Developing an evaluation perspective. Environ. Politics 2014, 23,

884–905. [CrossRef]
38. Viñuales, J.E. The Protocol on Water and Health as a Strategy for Global Water Governance Integration. Int. Comp. Law Q. 2019,

68, 175–192. [CrossRef]
39. Peck, J. Geographies of policy: From transfer-diffusion to mobility-mutation. Prog. Hum. Geogr. 2011, 35, 773–797. [CrossRef]
40. Pacheco-Vega, R. Policy transfer of environmental policy: Where are we now and where are we going? Examples from water,

climate, energy, and waste sectors. In Handbook of Policy Transfer, Diffusion and Circulation; Edward Elgar Publishing: Cheltenham,
UK, 2021; pp. 386–405.

41. Berkhout, F.; Bouwer, L.M.; Bayer, J.; Bouzid, M.; Cabeza, M.; Hanger, S.; Hof, A.; Hunter, P.; Meller, L.; Patt, A.; et al. European
policy responses to climate change: Progress on mainstreaming emissions reduction and adaptation. Reg. Environ. Change 2015,
15, 949–959. [CrossRef]

42. Joy, K.J.; Kulkarni, S.; Roth, D.; Zwarteveen, M. Re-politicising water governance: Exploring water re-allocations in terms of
justice. Local Environ. 2014, 19, 954–973. [CrossRef]

43. Pahl-Wostl, C.; Holtz, G.; Kastens, B.; Knieper, C. Analyzing complex water governance regimes: The management and transition
framework. Environ. Sci. Policy 2010, 13, 571–581. [CrossRef]

44. Evans, M. Policy transfer in critical perspective. In New Directions in the Study of Policy Transfer; Routledge: Abingdon, UK, 2013;
pp. 6–31.

45. Sheydayi, A.; Dadashpoor, H. Conducting qualitative content analysis in urban planning research and urban studies. Habitat Int.
2023, 139, 102878. [CrossRef]

46. Varady, R.G.; Albrecht, T.R.; Modak, S.; Wilder, M.O.; Gerlak, A.K. Transboundary water governance scholarship: A critical
review. Environments 2023, 10, 27. [CrossRef]

47. Neal, M.J.; Lukasiewicz, A.; Syme, G.J. Why justice matters in water governance: Some ideas for a ‘water justice framework’.
Water Policy 2014, 16 (Suppl. S2), 1–18. [CrossRef]

https://www.researchgate.net/publication/279177678_Climate_Policy_Integration_Coherence_and_Governance
https://doi.org/10.1016/j.quaint.2019.04.012
https://doi.org/10.3390/w11040809
https://doi.org/10.1111/j.1467-9248.1996.tb00334.x
https://doi.org/10.1080/09644016.2014.924209
https://doi.org/10.1007/s00267-010-9492-4
https://doi.org/10.1016/j.scitotenv.2023.161837
https://doi.org/10.1191/1464993403ps060oa
https://doi.org/10.1080/02508060.2024.2326404
https://doi.org/10.1038/s41558-020-0739-7
https://doi.org/10.1016/j.envsci.2005.02.003
https://doi.org/10.1080/09644016.2014.924205
https://doi.org/10.1017/S0020589318000362
https://doi.org/10.1177/0309132510394010
https://doi.org/10.1007/s10113-015-0801-6
https://doi.org/10.1080/13549839.2013.870542
https://doi.org/10.1016/j.envsci.2010.08.006
https://doi.org/10.1016/j.habitatint.2023.102878
https://doi.org/10.3390/environments10020027
https://doi.org/10.2166/wp.2014.109


Sustainability 2025, 17, 7079 19 of 20

48. Thomsen, S. The Nordic corporate governance model. Manag. Organ. Rev. 2016, 12, 189–204. [CrossRef]
49. Scott, C.A.; Meza, F.J.; Varady, R.G.; Tiessen, H.; McEvoy, J.; Garfin, G.M.; Wilder, M.; Farfán, L.M.; Pablos, N.P.; Montaña, E.

Water security and adaptive management in the arid Americas. Ann. Assoc. Am. Geogr. 2013, 103, 280–289. [CrossRef]
50. Intergovernmental Panel on Climate Change. Climate Change 2007: Impacts, Adaptation and Vulnerability; Suíça: Genebra,

Switzerland, 2001.
51. Majahana, J.M.; Kalumba, A.M.; Zhou, L.; Mazinyo, S.P.; Afuye, G.A. Global trend analysis of climate change adaptation policy

and governance in the water sector. Discov. Sustain. 2025, 6, 241. [CrossRef]
52. Perreault, T. What kind of governance for what kind of equity? Towards a theorization of justice in water governance. Water Int.

2014, 39, 233–245. [CrossRef]
53. Adams, E.A.; Zulu, L.; Ouellette-Kray, Q. Community water governance for urban water security in the Global South: Status,

lessons, and prospects. Wiley Interdiscip. Rev. Water 2020, 7, e1466. [CrossRef]
54. De Boer, C.; Vinke-de Kruijf, J.; Özerol, G.; Bressers, H.T.A. Water Governance, Policy and Knowledge Transfer. International Studies on

Contextual Water Management; Earthscan—Routledge: Oxford, UK, 2013.
55. Nelson, R.L. Water rights for groundwater environments as an enabling condition for adaptive water governance. Ecol. Soc. 2022,

27, 28. [CrossRef]
56. Ostrom, E. Beyond markets and states: Polycentric governance of complex economic systems. Am. Econ. Rev. 2010, 100, 641–672.

[CrossRef]
57. e Costa, M.M.; Neto, S. Exploratory analysis of the water governance frameworks regarding the OECD principles in two river

basins in Brazil and Portugal. Util. Policy 2023, 82, 101556. [CrossRef]
58. Huntjens, P.; Lebel, L.; Pahl-Wostl, C.; Camkin, J.; Schulze, R.; Kranz, N. Institutional design propositions for the governance of

adaptation to climate change in the water sector. Glob. Environ. Change 2012, 22, 67–81. [CrossRef]
59. Rose, R. Learning from Comparative Public Policy: A Practical Guide; Routledge: Abingdon, UK, 2004.
60. Kivimaa, P.; Hildén, M.; Carter, T.R.; Mosoni, C.; Pitzén, S.; Sivonen, M.H. Evaluating policy coherence and integration for

adaptation: The case of EU policies and Arctic cross-border climate change impacts. Clim. Policy 2025, 25, 59–75. [CrossRef]
61. Sultana, F. Political ecology III: Praxis-doing, undoing, and being in radical political ecology research. Prog. Hum. Geogr. 2023, 47,

728–737. [CrossRef]
62. Trimble, M.; Olivier, T.; Anjos, L.A.P.; Tadeu, N.D.; Giordano, G.; Mac Donnell, L.; Laura, R.; Salvadores, F.; Santana-Chaves,

I.M.; Torres, P.H.; et al. How do basin committees deal with water crises? Reflections for adaptive water governance from South
America. Ecol. Soc. 2022, 27, 42. [CrossRef]

63. Pahl-Wostl, C. Adaptive and sustainable water management: From improved conceptual foundations to transformative change.
In Global Water Resources; Routledge: Abingdon, UK, 2021; pp. 175–193.

64. Spain. Ministry for the Ecological Transition and the Demographic Challenge. 2023. Available online: https://www.miteco.gob.
es/es/agua/temas/estado-y-calidad-de-las-aguas/aguas-subterraneas/plan-accion-aguas-subterraneas.html (accessed on 24
June 2025).

65. Agência Portuguesa do Ambiente. PENSAARP 2030 Volume 1. 2020. Available online: http://apambiente.pt/sites/default/
files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030
_Volume1.pdf (accessed on 24 June 2025).

66. Agência Portuguesa do Ambiente. PENSAARP 2030 Volume 2. 2020. Available online: https://apambiente.pt/sites/default/
files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030
_Volume2.pdf (accessed on 24 June 2025).

67. Agência Portuguesa do Ambiente. Relatório do Estado do Ambiente Portugal 2020/21. 2020. Available online: https://
sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/rea/REA2020/REA2020.pdf (accessed on 24 June 2025).

68. Confederación Hidrográfica del Segura. (s.d.). Plan hidrológico de la Demarcación del Segura 2022–2027. Available online:
https://www.chsegura.es/en/cuenca/planificacion/planificacion-2022-2027/plan-hidrologico-2022-2027/ (accessed on 24 June
2025).

69. Blue Community. PAAS 2023–2030. 2024. Available online: https://blue-community.net/2024/12/17/terrassa-spain-six-years-
of-public-water (accessed on 24 June 2025).

70. Lassman, J. Scarcity and Security: Dealing with Water Stress in Spain. Smart Water Magazine. 2024. Available online: https:
//smartwatermagazine.com/blogs/juliette-lassman/scarcity-security-dealing-water-stress-spain (accessed on 24 June 2025).

71. Ministero dell’Ambiente e della Sicurezza Energetica. (n.d.). Stato Della Pianificazione Delle Acque in Italia. Ministero
Dell’ambiente e Della Sicurezza Energetica. Available online: https://www.mase.gov.it/portale/web/guest/stato-della-
pianificazione-delle-acque-in-italia (accessed on 24 June 2025).

72. Gazzetta Ufficiale. National Water Reform 2019. 2021. Available online: https://www.gazzettaufficiale.it/eli/id/2021/09/10/2
1G00133/sg (accessed on 24 June 2025).

https://doi.org/10.1017/mor.2015.55
https://doi.org/10.1080/00045608.2013.754660
https://doi.org/10.1007/s43621-025-01111-1
https://doi.org/10.1080/02508060.2014.886843
https://doi.org/10.1002/wat2.1466
https://doi.org/10.5751/ES-13123-270228
https://doi.org/10.1257/aer.100.3.641
https://doi.org/10.1016/j.jup.2023.101556
https://doi.org/10.1016/j.gloenvcha.2011.09.015
https://doi.org/10.1080/14693062.2024.2337168
https://doi.org/10.1177/03091325231157360
https://doi.org/10.5751/ES-13356-270242
https://www.miteco.gob.es/es/agua/temas/estado-y-calidad-de-las-aguas/aguas-subterraneas/plan-accion-aguas-subterraneas.html
https://www.miteco.gob.es/es/agua/temas/estado-y-calidad-de-las-aguas/aguas-subterraneas/plan-accion-aguas-subterraneas.html
http://apambiente.pt/sites/default/files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030_Volume1.pdf
http://apambiente.pt/sites/default/files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030_Volume1.pdf
http://apambiente.pt/sites/default/files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030_Volume1.pdf
https://apambiente.pt/sites/default/files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030_Volume2.pdf
https://apambiente.pt/sites/default/files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030_Volume2.pdf
https://apambiente.pt/sites/default/files/_SNIAMB_Agua/DRH/PlaneamentoOrdenamento/PlanosSetoriais/SetorUrbano/PENSAARP2030/PENSAARP_2030_Volume2.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/rea/REA2020/REA2020.pdf
https://sniambgeoviewer.apambiente.pt/GeoDocs/geoportaldocs/rea/REA2020/REA2020.pdf
https://www.chsegura.es/en/cuenca/planificacion/planificacion-2022-2027/plan-hidrologico-2022-2027/
https://blue-community.net/2024/12/17/terrassa-spain-six-years-of-public-water
https://blue-community.net/2024/12/17/terrassa-spain-six-years-of-public-water
https://smartwatermagazine.com/blogs/juliette-lassman/scarcity-security-dealing-water-stress-spain
https://smartwatermagazine.com/blogs/juliette-lassman/scarcity-security-dealing-water-stress-spain
https://www.mase.gov.it/portale/web/guest/stato-della-pianificazione-delle-acque-in-italia
https://www.mase.gov.it/portale/web/guest/stato-della-pianificazione-delle-acque-in-italia
https://www.gazzettaufficiale.it/eli/id/2021/09/10/21G00133/sg
https://www.gazzettaufficiale.it/eli/id/2021/09/10/21G00133/sg


Sustainability 2025, 17, 7079 20 of 20

73. Italian Government. Decreto Legislativo 152/2006. 2006. Available online: https://www.normattiva.it/uri-res/N2Ls?urn:nir:
stato:decreto.legislativo:2006-04-03;152 (accessed on 24 June 2025).

74. Autorità di Regolazione per Energia Reti e Ambiente. Deliberazione ARERA 580/2020/R/IDR. 2020. Available online: https:
//www.arera.it/fileadmin/allegati/docs/20/046-20.pdf (accessed on 24 June 2025).

75. Ministry of Environment and Energy. National Strategy for Water 2020. 2020. Available online: https://ypen.gov.gr/perivallon/
ydatikoi-poroi/diacheirisi-ydatikon-poron/ (accessed on 24 June 2025).

76. Ministry of Environment and Energy. Water Law 3199/2003. 2003. Available online: https://ypen.gov.gr/perivallon/ydatikoi-
poroi/odigia-plaisio-gia-ta-nera/ (accessed on 24 June 2025).

77. European Commission. Commission Staff Working Document—Adaptation Preparedness Scoreboard Country Fiches (No.
SWD(2018) 460 Final; 14328/18 ADD 1). Brussels. 12 November 2018. Available online: https://www.eumonitor.eu/9353000/1/
j4nvgs5kjg27kof_j9vvik7m1c3gyxp/vkti9g079fxr/f=/14328_18_add_1.pdf (accessed on 24 June 2025).

78. European Commission. Staff working document 2025 Environmental Implementation Review Country Report – Denmark (SWD
(2025) 306 final). 7 July 2025. Available online: https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2025)3
06&lang=en (accessed on 24 June 2025).

79. Nordic Council of Ministers. Nature Action Plan 2022. 2022. Available online: http://pub.norden.org/temanord2025-524/4-
denmark.html (accessed on 24 June 2025).

80. Swedish Environmental Protection Agency. Miljörapport för Vandområdeplanerna 2021–2027 [Environmental Report for the
River Basin Management Plans 2021–2027]. 2021. Available online: https://www.naturvardsverket.se/49299f/contentassets/c5
d37742542a40909af56e1408c79466/miljorapport-for-vandomradeplanerne-2021-2027.pdf (accessed on 24 June 2025).

81. Swedish Agency for Marine and Water Management. Operational Strategy 2021–2023 (Report No. 2020:30). 2020. Avail-
able online: https://www.havochvatten.se/en/our-organization/publications/swam-publications/2021-01-29-operational-
strategy{-}{-}2021-2023.html (accessed on 24 June 2025).

82. Swedish Government. National Climate Plan 2021. 2021. Available online: http://svenskforfattningssamling.se/sites/default/
files/sfs/2018-07/SFS2018-1428.pdf (accessed on 24 June 2025).

83. Ministry of Agriculture and Forestry (Finland). Water Services Act (119/2001) [Unofficial English Translation]. 2001. Available
online: https://www.ielrc.org/content/e0107.pdf (accessed on 24 June 2025).

84. Metsähallitus, Wildlife Service. (n.d.). Peatlands into Wetlands [Project Web Page]. Available online: https://www.metsa.fi/projekti/
turvesuot-kosteikoiksi/?utm_source=chatgpt.com (accessed on 24 June 2025).

85. Ministry for Foreign Affairs of Finland. Finnish Water Way—International Water Strategy of Finland: Action Plan for 2019. 2019.
Available online: https://um.fi/documents/35732/0/Finnish+Water+Way+-+Action+plan+2019.pdf/1320daf0-762e-61aa-b70e-
46ac22a95370?t=1554371707414#:~:text=The%20key%20water-sector%20influencing,and%20elsewhere%20in%20the%20world
(accessed on 24 June 2025).

86. Norwegian Ministry of Climate and Environment. Norwegian Water Regulation 2017. 2017. Available online: http://lovdata.no/
dokument/SF/forskrift/2006-12-15-1446 (accessed on 24 June 2025).

87. Norwegian Ministry of Climate and Environment. Norway’s Climate Action Plan for 2021–2030 (Report No. Meld. St. 13
(2020–2021)). 2021. Available online: https://www.regjeringen.no/contentassets/a78ecf5ad2344fa5ae4a394412ef8975/en-gb/
pdfs/stm202020210013000engpdfs.pdf?utm_source=chatgpt.com (accessed on 24 June 2025).

88. Norwegian Ministry of Climate and Environment. A Changing Climate—United for a Climate-Resilient Society (Report No.
Meld. St. 26 (2022–2023)). 2023. Available online: https://www.regjeringen.no/contentassets/1008d2a2e92c4384890817fae9fca1
d4/en-gb/pdfs/stm202220230026000engpdfs.pdf (accessed on 24 June 2025).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legislativo:2006-04-03;152
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:decreto.legislativo:2006-04-03;152
https://www.arera.it/fileadmin/allegati/docs/20/046-20.pdf
https://www.arera.it/fileadmin/allegati/docs/20/046-20.pdf
https://ypen.gov.gr/perivallon/ydatikoi-poroi/diacheirisi-ydatikon-poron/
https://ypen.gov.gr/perivallon/ydatikoi-poroi/diacheirisi-ydatikon-poron/
https://ypen.gov.gr/perivallon/ydatikoi-poroi/odigia-plaisio-gia-ta-nera/
https://ypen.gov.gr/perivallon/ydatikoi-poroi/odigia-plaisio-gia-ta-nera/
https://www.eumonitor.eu/9353000/1/j4nvgs5kjg27kof_j9vvik7m1c3gyxp/vkti9g079fxr/f=/14328_18_add_1.pdf
https://www.eumonitor.eu/9353000/1/j4nvgs5kjg27kof_j9vvik7m1c3gyxp/vkti9g079fxr/f=/14328_18_add_1.pdf
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2025)306&lang=en
https://ec.europa.eu/transparency/documents-register/detail?ref=SWD(2025)306&lang=en
http://pub.norden.org/temanord2025-524/4-denmark.html
http://pub.norden.org/temanord2025-524/4-denmark.html
https://www.naturvardsverket.se/49299f/contentassets/c5d37742542a40909af56e1408c79466/miljorapport-for-vandomradeplanerne-2021-2027.pdf
https://www.naturvardsverket.se/49299f/contentassets/c5d37742542a40909af56e1408c79466/miljorapport-for-vandomradeplanerne-2021-2027.pdf
https://www.havochvatten.se/en/our-organization/publications/swam-publications/2021-01-29-operational-strategy--2021-2023.html
https://www.havochvatten.se/en/our-organization/publications/swam-publications/2021-01-29-operational-strategy--2021-2023.html
http://svenskforfattningssamling.se/sites/default/files/sfs/2018-07/SFS2018-1428.pdf
http://svenskforfattningssamling.se/sites/default/files/sfs/2018-07/SFS2018-1428.pdf
https://www.ielrc.org/content/e0107.pdf
https://www.metsa.fi/projekti/turvesuot-kosteikoiksi/?utm_source=chatgpt.com
https://www.metsa.fi/projekti/turvesuot-kosteikoiksi/?utm_source=chatgpt.com
https://um.fi/documents/35732/0/Finnish+Water+Way+-+Action+plan+2019.pdf/1320daf0-762e-61aa-b70e-46ac22a95370?t=1554371707414#:~:text=The%20key%20water-sector%20influencing,and%20elsewhere%20in%20the%20world
https://um.fi/documents/35732/0/Finnish+Water+Way+-+Action+plan+2019.pdf/1320daf0-762e-61aa-b70e-46ac22a95370?t=1554371707414#:~:text=The%20key%20water-sector%20influencing,and%20elsewhere%20in%20the%20world
http://lovdata.no/dokument/SF/forskrift/2006-12-15-1446
http://lovdata.no/dokument/SF/forskrift/2006-12-15-1446
https://www.regjeringen.no/contentassets/a78ecf5ad2344fa5ae4a394412ef8975/en-gb/pdfs/stm202020210013000engpdfs.pdf?utm_source=chatgpt.com
https://www.regjeringen.no/contentassets/a78ecf5ad2344fa5ae4a394412ef8975/en-gb/pdfs/stm202020210013000engpdfs.pdf?utm_source=chatgpt.com
https://www.regjeringen.no/contentassets/1008d2a2e92c4384890817fae9fca1d4/en-gb/pdfs/stm202220230026000engpdfs.pdf
https://www.regjeringen.no/contentassets/1008d2a2e92c4384890817fae9fca1d4/en-gb/pdfs/stm202220230026000engpdfs.pdf

	Introduction 
	Literature Review 
	Institutional Capacity in Water Governance 
	Climate Adaptation and Multilevel Coordination 
	Equity, Justice, and Territorial Inclusion 
	Context-Specific Policy Transfer 

	Data and Methods 
	WGMI Framework: Dimensions and Indicators 
	Scoring Methodology 
	Document Selection and Coding Protocol 
	Intercoder Training and Linguistic Adaptation 
	Reliability Measures and Cultural Limitations 
	WGMI Indicator Examples by Dimension 
	Validity and Transparency Measures 

	Results 
	Governance Maturity Scores: North–South Divide 
	Operational Indicators: Access, Monitoring, Pricing, and Innovation 
	Performance by Governance Dimension 
	Visual and Statistical Comparisons 
	Country Snapshots: Portugal and Spain 
	Subnational and Structural Variability 

	Discussion 
	Institutionalizing Reform: Lessons from Nordic Models 
	Policy Transfer and Institutional Fit: Pathways and Pitfalls 
	Deepening the Equity Dimension: From Access to Participation 
	Financing as Leverage: Incentivizing Institutional Maturity 
	From Evaluation to Implementation: WGMI as a Policy Tool 

	Conclusions 
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	References

