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Executive Summary 
 

 

Figure 1 - Graphical abstract: Overview of the methodological process to examine the level of the implementation 

process of EU policies and goals on adaptation in metropolitan regions 

The project “Climate Resilient Development Pathways in Metropolitan Regions of Europe” 
(CARMINE) aims to help metropolitan communities become more climate resilient, by co-
producing knowledge-based tools, strategies, and plans for enhanced adaptation and mitigation 
actions addressing the Charter of the European Union (EU) Mission on Adaptation to Climate 
Change by 2030. 

Task 6.1 in the CARMINE project runs from Months 7-24 of the project and focuses on (i) 
examining the level of the implementation process of EU policies and goals on adaptation in 
metropolitan regions; and (ii) developing a framework for enhancing multi-level governance to 
improve responding capacity to climate-related risks and boosting metropolitan region resilience. 
This deliverable (D6.5) focuses on the first aim, undertaking a review of policy review and state-
of-the-art implementation relevant to the eight Case Study Areas (CSAs) in the project. 

Policy documentation, grey literature, and academic literature were systematically collected for 
this report using a mixed-method approach. Over 200 documents related to climate policy were 
collected for review and rationalized based on the specific characteristics of the CSAs. CSA leads 
provided guidance for the creation of a list of keywords relating to the policy-action area (122 
total). The aim of this was to carry out a comparative assessment of local, regional, and national 
policy. A supporting review of academic literature was also conducted using a fixed set of search 
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criteria, which were reviewed for relevance, resulting in the identification of key themes and 
findings more broadly across the EU. 

Three key EU documents on climate change adaptation were selected to evaluate the overall 
alignment of CSA policy to the EU objectives: The EU Green Deal, the EU Strategy on Adaptation 
to Climate Change, and the EU Mission on Adaptation to Climate Change. The policies collected 
have demonstrated strong alignment in the objectives for achieving the climate targets set by the 
EU. Each CSA underlines the necessity for local policies to address the structural situations of 
the specific country, and how, in some cases, economic and social barriers can partially limit 
overall political action to achieve the targets. The literature review highlighted that these EU 
policies are considered ambitious and comprehensive, but implementation at other governance 
levels is fragmented and not accelerating at a pace appropriate to the pace of climate change. 
Research has identified a range of complex factors influencing this lack of implementation at 
national, regional, and local levels. 

The discussion considers state-of-the-art implementation options identified from the policy review, 
and the review of academic and grey literature. For each specific CSA, the multi-level structure 
(local, regional, national) of climate change adaptation policies was discussed, in terms of 
alignment and potential gaps that may enable or limit progress. In addition, considerations were 
made regarding future directions or opportunities to address synergies, trade-offs, and challenges 
impacting implementation, suggesting ways to strengthen the delivery of adaptation policy with 
consideration to social, economic and, more generally, political and organizational determinants. 

Despite the considerable complexities and variance across the EU policy landscape from differing 
climate and geographical situations, there is a good level of alignment with EU policy on climate 
change adaptation across the CSAs’ various levels of governance. This is further reinforced by 
academic and grey literature, which suggests that the direction of adaptation policy is 
comprehensive and ambitious, with examples of good practice across Member States. There is 
clear scope and opportunity for knowledge exchange between metropolitan regions, facilitated by 
governance tools, stakeholder involvement, and the implementation of clear communication 
policies. Ultimately, this review has identified policy strengths and opportunities that can inform 
future developments in the CARMINE project, particularly through improved cohesion via a multi-
level climate governance framework, that enables stakeholder engagement, builds monitoring 
and evaluation capacities, and delivers more decisive climate adaptation across Europe at scale. 
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Introduction 

CARMINE Project 

The project “Climate Resilient Development Pathways in Metropolitan Regions of Europe” 
(CARMINE) aims to help metropolitan communities become more climate resilient, by co-
producing knowledge-based tools, strategies and plans for enhanced adaptation and mitigation 
actions addressing the Charter of the European Union (EU) Mission on Adaptation to Climate 
Change by 2030. To achieve this goal, focusing on a 2030-2035 timeframe and with longer 
perspectives up to 2050, CARMINE aims to: 

 Co-create and co-develop decision-support services and guidelines for enhanced 
resilience and adaptive capacity, including early warning and disaster risk management 
systems; 

 Cooperate closely with local to regional communities (stakeholders and users), decision 
and policymakers (local authorities) to co-develop cross-sectoral frameworks for 
adaptation and mitigation actions; 

 Deliver science-based Research and Innovation (R&I) roadmaps for multi-level climate 
governance supporting local adaptation assessments and plans. 

More information can be found on the CARMINE project website (carmine-project.eu). 

The CARMINE project has eight Work Packages (WP; Table 1). This report was prepared as part 
of WP6, which aims to develop robust policy pathways for responsive, resilient governance in 
climate adaptation and climate resilient development. WP6 is cross-cutting, working closely with 
WP1, WP3, WP5 and WP7 to ensure that governance, policy and practice knowledge is identified, 
shared and harmonized, tested in real-world application contexts through engagement with 
decision support systems and services, and fully communicated with relevant stakeholders and 
policymakers at all levels. As such, WP6 draws on existing best practice, published and 
unpublished literature, and extensive experience from key policy and practice stakeholders, both 
internal and external to the project consortium. 

Table 1 - The work packages in the CARMINE project 

WP Title 

1 
Co-designing adaptation and mitigation actions, including Nature-based Solutions (NbS) for 
climate resilient development in the Case Study Areas 

2 Integrating climate physical risk assessment models and earth system processes  

3 
Community-based socioeconomic vulnerability and risk assessment for transformative 
adaptation in the case study areas 

4 Co-developing digital twin simulations to enhance cross-sectoral climate resilience frameworks 

5 
Enabling Impact-Based Decision Support Service (IDSS) for informed local adaptation plans and 

science-based decision-making 

6 
Multi-level climate change governance: policy pathways to support a research and innovation 
roadmap in Europe 

7 Societal sharing and impact maximization: dissemination, exploitation, communication 

8 Project management 
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Purpose of CARMINE Task 6.1 

Task 6.1 aims to: 

 Examine the level of the implementation process of EU policies and goals on adaptation 
in metropolitan regions, and; 

 Develop a framework for enhancing multi-level governance to improve responding 
capacity to climate-related risks and boosting metropolitan region resilience. 

Within Task 6.1, this report, Deliverable 6.5 Policy review and state-of-the-art implementation 
options (due M18 of the M7-24 task) addresses the first aim.  

It comprises a systematic policy review that assesses the level of implementation of the European 
Green Deal (European Union, 2019), the EU Strategy on Adaptation to Climate Change 
(European Commission, 2021a), and the EU Mission on Adaptation to Climate Change (European 
Commission, 2021b), in EU Member States. It discusses state-of-the-art implementation options, 
governance, and business models for climate change adaptation, and undertakes a critical 
analysis of key EU policies and approaches to engaging stakeholders involved in the development 
of the Living Labs. D6.5 contributes to the identification of conflicts, trade-offs, and synergies 
between EU climate adaptation and governance approaches and policies which will feed into the 
development of D6.1, Multi-level climate change governance framework. 

  



                                           

 

 
13 

                                       

Methodology 

This report assesses the level of implementation of the EU Strategy on Adaptation to Climate 
Change (European Commission, 2021a), the EU Mission on Adaptation to Climate Change 
(European Commission, 2021b), and the European Green Deal (European Union, 2019) in EU 
Member States, with a focus on the countries in which the Case Study Areas (CSAs) reside. 

Overview 

This report provides a structured review of policy documentation relevant to the eight CSAs and 
peer-reviewed literature. Specifically, it includes: 

 A review of current policy (Section 3) that evaluates the policy cohesion at different 
governance levels for each CSA, taking a bottom-up approach, from the local, to regional, 
and finally national scale documents regarding: 

 A review of existing policy considering the CSA-specific hazards and capabilities from 
CARMINE Task 1.2 (Deliverable 1.2) and Tasks 3.1 and 3.3 (information collected by CSA 
leads on the multifaceted impacts of specific extreme events or climate challenges in 
different case study locations by focusing on people's capabilities, following Nussbaum 
2003). 

 The overall alignment of CSA policy to the key themes of EU climate change adaptation 
policy. 

 A review of academic and grey literature (Section 4), taking a top-down approach by 

evaluating studies considering similar or the same EU documentation, which either 
critiques it or investigates aspects of its implementation or application to Member State 
policies: 

o To gauge the overall evaluation of EU adaptation policies. 

o To explore the extent of EU policy translation or application at different governance 
levels. 

o To highlight any conflicts, trade-offs, and synergies identified in past studies among 
EU Member States. 

 

Sources of documentation 

Policies and other related documentation such as peer-reviewed academic journal articles and 
grey literature such as organizational reports were collated using a mixed method approach. 
Documents for the Policy review (Section 3) and the Academic and grey literature review (Section 
4) were collected using different approaches to optimize the search process. While this review 
begins with a qualitative and detailed analysis of policy, a quantitative element has been applied 
to gain a broader understanding of the overarching alignment of policy gathered in accordance 
with EU policy. This is summarized in Figure 1. 
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Figure 2 - Overview of methodological approach to the D6.5 review 

 

Policy documentation 

CSA contributions 

Policies were initially collected from CARMINE consortia stakeholders who have local expertise 
regarding policies and documents available within the eight CSAs. The 8 CSA leads were 
contacted via email by the WP6 lead, University of Birmingham (UoBIR) and the D6.5 beneficiary, 
Consiglio Nazionale delle Ricerche (CNR) on 12/09/2024. The information was collected in an 
Excel spreadsheet for each CSA, in which policies and other documentation were classified at 
international, national, regional, and local levels. 

All policies that enable adaptation were considered. This included policies with co-benefits to 
climate change adaptation such as climate change mitigation, green infrastructure, and flood risk 
management. All documentation was submitted by the end of February 2025. After this date all 
documentation (name and/ or corresponding link) were checked and downloaded. Where 
documents were unavailable or had non-working links, the CSA leads provided the documents 
directly. 

Climate-ADAPT portal 

The EU’s Climate-ADAPT portal was utilized to gather other documents not provided by the CSA 
leads. As the CARMINE project's interest levels correspond with 'national', 'local', and the 
'European Climate and Health Observatory' sections of the portal, documents relating to the eight 
CSAs were downloaded from these three sections. In the 'Countries' and 'European Climate and 
Health Observatory' sections, documents relating to other countries were also downloaded to 
enable a critical analysis of the most advanced national-level options to be carried out in the 
subsequent project phases and identified as potential best practices. 

SECAP: Covenant of Mayors 

In the Climate-ADAPT portal, specifically in the "Data and Tools" sub-section, there is an "Urban 
Adaptation Support Tool", which assists cities, towns, and local authorities in developing, 
implementing, and monitoring climate change adaptation plans. For each CSA, the corresponding 

https://climate-adapt.eea.europa.eu/en/about/about-climate-adapt
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Sustainable Energy and Climate Action Plan (SECAP) has been downloaded, where not already 
directly provided by CSA leads. The development of the SECAP is a requirement for cities and 
towns to participate in the Covenant of Mayors (CoM) for Climate & Energy initiative. 

International scientific institutions 

The various CSAs explicitly refer to a series of EU directives and policies. Among those mentioned 
by CSAs included the EU Green Deal, the European Climate Law 2021, the EU Strategy on 
Adaptation to Climate Change 2021, Fit for 55, REPower EU, Strategy for the Rights of Persons 
with Disabilities 2021-2030, the Farm to Fork Strategy, the Transit Oriented Development 
Strategy, the Green City Accord, the European Flood Directive – and EU initiatives on Water 
Resilience, the EU Nature Restoration, the EU Biodiversity Strategy, Social Climate Fund, and 
the EU Mission for Climate Neutral and Smart Cities. 

It is therefore evident that the EU-level policies represent a broad framework for potential 
implementation. Furthermore, the distribution of these policies for the purposes of individual CSAs 
demonstrates a high-level network of interactions that provides opportunities for the transfer of 
local knowledge at European dissemination levels and implementation at the EU level. This can 
contribute significantly to the advancement of knowledge and policies through the results obtained 
in real-world cases. 

Along with the European directives and policies provided by each CSA, other international 
documents were considered to evaluate how local policies fit with the supranational frames. 

The Intergovernmental Panel on Climate Change (IPCC) is a United Nations (UN) body that 
assesses the science related to climate change, including international, European, national, and 
local policies. The Fifth and Sixth Assessment reports, Working Group II (AR5 WGII, and AR6 
WGII) were used to verify their alignment with the CSA's individual themes of interest. Where CSA 
documents at local, regional, and national were recently updated, the D6.5 beneficiary (CNR) 
used the AR5 report to verify compliance. 

Also considered are recommendations from the World Meteorological Organization (WMO) such 
as making climate services accessible and impactful across vital sectors such as agriculture, 
water, health, disaster risk reduction and energy (Early Warnings4All), and the recent WMO 1234 
Guidance on integrated urban, hydrometeorological, climate and environmental services. 

The World Economic Forum – White Paper 2025 (Future-Proofing the Longevity Economy: 
Innovations and Key Trends) has been considered as the inevitable economic and demographic 
challenges are inextricably intertwined with climate and environmental issues, representing a 
social impact of enormous economic relevance. For this reason, and for the projected 
demographic trends specific to Europe, new business models and socio-environmental models 
must be developed and applied to guarantee the sustainability of services and the well-being of 
people in a demographic system with an increasingly significant presence of the elderly. 

Academic and grey literature 

Academic and grey literature were collected to conduct a top-down review of EU policy on 
adaptation to complement the bottom-up policy review. The literature search was conducted for 
papers published in the last 15 years (2010-2015) using four rounds of keyword searches, as 
described in Table 2. Separate search criteria were selected to broaden the scope in stages. This 
is because when all the keywords in Table 2 were entered into one Web of Science search, no 
results were found. Searches 1-3 provided more manageable hits, of which the literature 
metadata were exported from the Web of Science into an Excel spreadsheet and a review of titles 
and abstracts undertaken for relevance. Search 4 was a final search to capture any other 
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academic literature not picked up in the Web of Science searches 1-3, as well as grey literature 
which the Web of Science would not have otherwise captured. An expert-based review process 
was conducted on the titles and abstracts of the papers for relevance, and duplicates removed, 
resulting in the final selection of 42 articles marked for consideration. 

Table 2 - Search parameters to gather relevant academic and grey literature for review. Selected literature excludes 

duplicate documents. Note that the Google search produced many results; the first three pages of results were 

considered, as documents began to 

Search Database Keywords Hits Selected 

1 Web of Science EU; Europe; climate; adaptation; policy; review 82 17 

2 Web of Science EU; strategy; adaptation; climate change; review 32 4 

3 Web of Science EU; Green Deal; adapt  137 12 

4 Google EU; adaptation; review N/A 9 

 

Analytical approach 

This section describes the “bottom up” process to review the documentation used within the CSA 
or available for the CSA (e.g. from Climate Adapt portal or SECAP) to enable climate adaptation 
(Section 2.3.1), and the “top down” process to review the academic literature that considers key 
EU policy (Section 2.3.2). 

Policy review of Case Study Areas 

The policy review process comprised three main steps: 

 Document translation 

 Document rationalization and keyword selection 

 The policy review process. 

These are described in detail below. 

Document translation 

The eight CSAs are in eight different countries, resulting in many documents being published in 
languages native to their respective CSAs. To prepare these documents, the D6.5 beneficiary 
(CNR) used an online Artificial Intelligence (AI) application to perform the translation operation. 
DeepL was selected because it is considered among the most reliable in terms of translation 
accuracy. To verify the suitability of the AI translation, the team translated a test document for 
each CSA and requested the CSA leads to confirm the quality of the translation. 

Document rationalization and keyword selection 

A total of 230 documents were collected for this policy review, and the overarching process is 
illustrated in Figure 2. The WP6 team rationalized these documents by filtering those of most 
relevance specific to each CSA using the following CARMINE reports and resources:  

 The hazards and specific objectives as detailed in WP1, specifically D1.2; and in WP2, 
specifically D2.1. 

 The priority capabilities of each CSA, and their influenceability and relevance as detailed 
in WP3, to foresee the needs and vision that each CSA for the respective hazards. Each 
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CSA has identified its priority capabilities in relation to its hazards. These capabilities are 
defined as the freedoms, opportunities, or possibilities that enable people to live the lives 
they wish to and value. Each CSA has analyzed how their respective hazards affect their 
capabilities. Regarding influenceability, each CSA has considered strategies that could be 
implemented to enhance or restore their respective capability. These enable each CSA to 
articulate an initial vision for the near future, encompassing both needs and existing 
strengths. This policy analysis considered this information to support document 
rationalization. 

 

Figure 3 - Overview of documents collected, rationalized, and analyzed for the policy review 

For each CSA, CNR extracted keywords that summarized the hazards, impacts and capabilities 
as previously mentioned. The WP6 team requested each CSA lead to prioritize relevant keywords 
in order of importance: green (somewhat relevant for the CSA), yellow (moderately relevant for 
the CSA), and red (very relevant for the CSA), as summarized in Figure 3. These were used to 
undertake a manual keyword search in every translated document, helping to distill the most 
important sections of text from documents for review in meeting the objectives of each CSA. 
Priority focus was given to keywords highlighted in red, but all other (yellow and green) keywords 
were also considered as part of the search. 
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Figure 4 - Prioritization of keywords as provided by CSA leads (a large version of the figure is availab le in the 
Appendices chapter) 

Review process 

CNR extracted the relevant objectives and planned adaptation actions (or lack thereof) across 
documentation to identify the extent of existing policies in addressing the challenges according to 
the actions. A bottom-up approach was utilized to ascertain the significance of the hazards 
relevant to each CSA to evaluate implementation of climate change adaptation in policy. This was 
achieved by starting with the review contents in local level documentation, and verification 
sequentially for similar content at higher levels, such as regional and national. Moreover, this 
approach facilitated the verification of uniformity of action at all levels and validating the 
consistency of or specifying the point of economic and political barriers to adaptation 
implementation. 

A final overarching review was conducted to evaluate the overall alignment of the policies 
analyzed across the CSAs to key themes in EU policy on adaptation, which align with the key 
themes of the CARMINE project objectives. These themes are identified in Section 3.2 following 
a summary of the EU policy, and the resulting scores presented in Section 3.4. Each theme is 
assessed via expert judgement by WP6 team per CSA according to its climate hazards and 
capabilities, in terms of how well they are featured throughout all the policy documents reviewed. 
The scoring matrix is on a scale of 1 to 5 per theme, where a score of 1 suggests that there is 
little or no evidence across CSA policies addressing the theme, and 5 shows strong evidence. 
This is a similar approach previously undertaken to evaluate alignment of national adaptation 
plans to ISO14090 principles on climate change adaptation (Greenham et al., 2022). It is a high-
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level, indicative approach that allows for quantification of qualitative information. Its purpose is to 
highlight general strengths and opportunities in CSA policy, which will be useful reference 
resource that informs the development of further WP6 deliverables such as D6.1, Multi-level 
climate change governance framework. 

Academic and grey literature review 

The academic and grey literature review was carried out by UoBIR; focusing on a top-down review 
of EU policy on adaptation, which includes critiques of the key EU documents, as well as the 
research evidencing their incorporation at national, regional, and local levels where it has been 
reported in studies. Key findings were summarized for each document, then grouped into themes 
that comprise the sub-headings of Section 4 on: (i) perspectives on the overall evaluation of EU 
adaptation policy from published critiques (Section 4.1); (ii) research evidencing the extent that 
EU adaptation policy has been applied into adaptation progress at different levels of governance 
across Europe (Section 4.2); (iii) suggestions in literature of any factors that may be influencing 
the extent of implementation of adaptation across Europe (Section 4.3), and (iv) any examples in 
the literature highlighting conflicts, trade-offs and synergies across other policies relevant to 
adaptation (Section 4.4; Section 4.5). 

 

Discussion and synthesis of state-of-the-art implementation options 

Following the review of all documents, key highlights are discussed throughout Section 5. This 
includes a review of implementation options across the policies at all levels reviewed for each 
CSA, and any key findings in terms of challenges, gaps, barriers, or opportunities, as well as the 
evidence of integration with EU policy, and any aspects of policy implementation that has not yet 
taken place. Following this, there is a broader consideration of policy direction and implementation 
options not specific to the CSAs, which is based on the findings of the academic and grey literature 
review. 
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Policy review 

Overview of EU documentation 

This Section begins with an overview of the three key EU documents on adaptation to climate 
change, which enables the identification of principal themes which are considered throughout all 
stages of the review. 

EU Green Deal 

The EU Green Deal (European Commission, 2019) is the EU’s growth strategy. It focuses on a 
green and just transition, outlining policy initiatives towards these with the goal of reaching climate 
neutrality by 2050 and therefore becoming the first climate-neutral area in the world. It 
emphasizes that all policy areas must contribute to fighting climate change. Figure 4 illustrates 
the various elements of the EU Green Deal. Its key goals include (European Council, 2025): 

 Climate neutrality: Drastic reduction of greenhouse gas emissions for the EU to become 

the first climate-neutral area in the world 

 Circular economy: New economic model where products are reused, repaired and 
recycled, reducing waste and conserving resources 

 Clean industry: Push for cleaner, more sustainable and energy-efficient industries which 

thrive in the EU and global markets 

 Healthier environment: Plan to restore nature and work towards zero pollution to ensure 

a healthy environment for future generations 

 More sustainable farming: Greener farming practices to protect the environment while 

providing healthy and affordable food 

 Climate justice and fairness: Plan to make the transition fair and inclusive to help people 

most affected by the transition and leave no one behind. 
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Figure 5 - The various elements of the EU Green Deal. (Source: European Commission, 2019) 

 

EU Strategy on Adaptation to Climate Change 

The EU Strategy on Adaptation to Climate Change (European Commission, 2021a) outlines the 
European Commission’s commitments and vision in achieving a climate-resilient society, fully 
adapted to the unavoidable impacts of climate change by 2050. The 2050 goal aligns with climate 
change mitigation targets (i.e. decarbonization and net zero emissions) as outlined in the Paris 
Agreement (UNFCCC, 2015) and the European Climate Law (European Union, 2021). It forms a 
key component of the EU Green Deal. 

EU Member States are the main implementation partners of climate change adaptation, and this 
strategy recognizes that more ambitious and proactive EU-level action will help meet the Member 
States’ adaptation needs. Furthermore, even if adaptation challenges are considered local and 
specific, solutions are often widely transferable and applicable at larger scales. This underpins 
the purpose of D6.5, as the review draws out solutions and implementation options from local and 
regional policy, strategy, and plans for the benefit of other CSAs. 

To forge a climate-resilient EU, the strategy outlines the following aims: 

 Smarter adaptation: improving knowledge and managing uncertainty 

o Pushing the frontiers of knowledge on adaptation 

o More and better climate-related risk and losses data 

o Making Climate-ADAPT the authoritative European platform for adaptation 

 More systemic adaptation: Support policy development at all levels and sectors 

o Improving adaptation strategies and plans 

o Fostering local, individual, and just resilience 
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o Integrating climate resilience in national fiscal frameworks 

o Promoting NbS for adaptation 

 Faster adaptation: Speeding up adaptation across the board 

o Accelerating the rollout of adaptation solutions 

o Reducing climate-related risk 

o Closing the climate protection gap 

o Ensuring the availability and sustainability of freshwater 

The strategy acknowledges that the adaptation ambition must match global leadership made to 
date in climate change mitigation. Therefore, the EU will work with Member States and more 
broadly to unlock financial resources towards climate change adaptation, as well as strengthening 
engagement and exchanges on adaptation practices. 

EU Mission on Adaptation to Climate Change 

The EU has five Missions, which focus on bringing concrete solutions to some of Europe’s 
greatest challenges. One of these is Adaptation to Climate Change: support at least 150 
European regions and communities to become climate resilient by 2030. There is a Mission 
Charter (European Union, 2022), with the first signatories announced in June 2022. There are 
currently 312 Charter signatories. CSAs with signatories include Barcelona, Brasov, Bologna 
(wider Emilia-Romagna region), Leipzig, and several municipalities across Athens. While the 
Charter is non-binding, it represents a willingness to take actions that strive towards climate 
resilience by 2030. Like the EU Strategy on Adaptation to Climate Change, this EU Mission also 
forms a key component of the EU Green Deal. 

Some of the actions outlined that create the conditions to achieve climate resilience and support 
the Mission include: 

 Using the best available knowledge to carry out climate risk assessments in the region 
and ensure that everyone has access to the results 

 Use this knowledge to support citizens, entrepreneurs, scientists, and policymakers in 
designing and undertaking action for adaptation to climate change 

 Design trajectories by which the region will become climate resilient by 2030 

 Involve citizens in decision-making and allow them to participate in testing or assessing 
different adaptation solutions 

 Mobilize resources and develop activities in the region to reach the adaptation goals 

 Support demonstration and deployment of climate adaptation solutions 

 Participate in the exchanges of experience and collaboration activities with other regions 

 Take stock of the collative progress of achieving the Mission objectives and contribution 
to adjusting its course and steer its actions 

Signatories gain access to the Mission Implementation Platform, which provides a range of 
support and resources to undertake actions. It comprises a theoretical bottom-up governance 
model; the intention is to encourage action at the regional and local level instead of filtering down 
to the national level as an attempt to deliver more transformative adaptation action. The regional 
focus is particularly important as this level is often overlooked from a governance perspective. Of 
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the five Missions, the Adaptation Mission specifically addresses the regional level, which aligns 
with the objectives of the CARMINE project and can further support the Mission. 

 

EU evaluation parameters 

The themes below are drawn from the three EU policy documents outlined in Section 3.1. They 
collectively depict a comprehensive, multi-level, and inclusive approach to tackling climate 
change, aligning long-term resilience goals with immediate adaptation and mitigation actions. 
These are the key themes which underpin the analysis by which the levels of implementation of 
climate change adaptation policy across the EU can be measured: 

 Clear and defined adaptation actions 

 Policy integration across levels and sectors 

 Knowledge and data-driven action 

 Community and stakeholder engagement 

 Finance and resource mobilization 

 NbS 

 Ambition and leadership 

 

Policy review of Case Study Areas 

This section outlines the climate challenges in each CSA and reviews the local, regional, national 
and international policy available to support climate adaptation. 

Prague, CZ 

Prague, the capital city and its greater metropolitan area resides in the Czech Republic. The CSA 
focuses on the adverse health impacts of heatwaves and air pollution exposure, particularly on 
the most vulnerable, such as low-income groups, elderly residents, and tourists, specifically 
regarding mortality and morbidity. 

Local 

Prague has a strong system of local policies related to environmental protection, climate change 
adaptation and sustainable urban development. They have overarching objectives, as well as 
specific measures, which are geared towards a substantive reduction in these risks. Twelve 
resources were identified for the local-level review. 

Climate Change Adaptation Strategy of the Capital City of Prague (2017) and Climate Plan 
for the City of Prague 2030 - Prague on the way to carbon neutrality (2021): These strategic 

documents set the goals of mitigating the Urban Heat Island (UHI) effect, enhancing green 
infrastructure, and improving air quality. While it does not specifically mention vulnerable 
populations, interventions such as increasing green spaces (parks, trees planting) and promoting 
cool pavements yield direct benefit to all residents by reducing ambient temperature and 
improving air quality, conditions important for the elderly and those with pre-existing conditions. 
Furthermore, policies on reaching the carbon neutral target demonstrate co-benefits in the long-
term improvement of air quality. 
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Adaptation Strategy of the City of Prague (2020): This strategy explicitly specifies measures 

of adaptation for climate change that involve vulnerable groups. It includes the development of an 
early warning system, which comprises 431 sirens across the city. 

Prognosis, concept and strategy of nature and landscape protection in Prague (2009): This 
document outlines actions for the preservation of green areas, both natural and constructed, 
which are important for the reduction of heat and for improving air quality. The green spaces 
considered include river green banks, the city-wide green system, green wedges, and public 
green and promenades. The document also considers the relationship between green space and 
waterways. 

Rainwater management standards in the territory of the capital city of Prague (2017): This 

document details options and technical solutions for stormwater management such as roofs with 
retention layers, reinforced permeable surfaces, accumulation tanks, seepage areas, and more. 
Effective management of rainwater can significantly decrease the flood risk in the city and when 
combined with green infrastructure, it can contribute to the evaporation of water which in turn 
cools down the local air. 

Sustainable Mobility Plan for Prague (2019) and its Action Plan 2024-2026 (2024): The plan 

aims to make public transport, cycling and walking attractive alternatives to car travel to reduce 
vehicle emissions, one of the major sources of air pollution. 

Territorial Energy Concept 2013-2033 (2013): This concept focuses on the energy performance 
of buildings, which impacts indoor thermal comfort during heatwaves, particularly for low-income 
households who may not have access to regulated cooling and heating systems. Energy 
efficiency also helps cut emissions of pollutants. The Concept is complemented by other 
strategies such as the Sustainable Mobility Plan for Prague. 

Digital Flood Management Plan for Prague (2019): The digital plan integrates local flood 

management plans for all areas of Prague. It includes an overview of existing management plans, 
data requirements, and approaches to flood risk management such as improving drainage, 
collaborative working between authorities and emergency services, and approaches to reporting.  

Action Plan of the Strategy of Environmental Education of the Capital City of Prague 2022-
2025 (2021) and Regional Strategy of Environmental Education and awareness of the city 
of Prague 2016-2025 (2015): These strategies focus on raising awareness of actions that people, 

including the most vulnerable groups, can undertake to protect themselves when extreme heat or 
pollution occur. This involves communication campaigns on staying hydrated, finding shade, and 
paying attention to air quality alerts. 

Prague Strategic Plan (2016 update): This is the principal document for future city development 
and incorporates principles of sustainability and resilience, supporting vulnerable groups through 
the promotion of good urban planning. There is a strong level of integration in policies focused on 
disability; the adaptation to the urban environment to the needs of disabled people is detailed in 
term of actions such as: impaired mobility and orientation; removing of barriers; flexibility of the 
labour markets benefitting the disabled; financial supports for no-profit organizations; training of 
officials, and subsidies for health services. The Plan also includes a chapter on social inclusion, 
with actions comprising the optimization of social and health service distribution along with 
adequate capacities during crises. 

Regional 

Prague has a limited focus in a regional capacity as local-level documents often capture the 
regional scope of the wider metropolitan region of Prague and therefore there are no regional-
level policies specific to climate change adaptation and the CSA challenges. While there are other 



                                           

 

 
25 

                                       

regional-level documents such as the Regional Strategy of Environmental Education and 
awareness of the city of Prague 2016-2025, there is no specific policy at a regional level dealing 

with necessary topics for this CSA review as a separate administrative layer. 

National 

The Czech Republic has developed and adopted a broad policy base at the national level to 
support local activities in climate change, environmental protection, and public health. Nineteen 
resources were identified for the national-level review. 

National Action Plan on Adaptation to Climate Change (2017) and Strategy on Adaptation 
to Climate Change in the Czech Republic (2015): These documents establish the national 

climate change adaptation agenda and include actions to address extreme weather events, such 
as heatwaves. The document analytically explores multiple risks such as long-term drought, 
floods and flash-flooding, heavy rainfall, extreme high temperatures, extreme winds, and wildfires. 
Cross-cutting areas and economic instruments for adaptation are mentioned, including details on 
relevant tools and actions. This plan also identifies actions for legislative support and costs of 
climate change adaptation, including the societal cost of inaction. 

Climate Protection Policy of the Czech Republic and National Energy (2017) and Climate 
Plan for Czech Republic (2023): These policies focus on mitigating greenhouse gas emissions, 
for long-term climate change adaptation and mitigation approaches on the various sectors of the 
civil society. The plan reports trends in GHG emissions, the objectives and priorities in reducing 
GHGs and details policies and measures in the following sectors: industry, energy sector, final 
energy consumption, transport, agriculture and forestry, and waste. 

National Environmental Policy (2021) and State Environmental Policy (2021): These policies 
lay out the broad framework for environmental protection, including air quality management. They 
provide guidelines for emissions and pollution control that directly affect the health of all citizens . 
The National Environmental Policy is the main strategic document of the Ministry of Environment 
and formulates visions for the state of the environment in 2050. The document integrates 
international conventions, strategies, legislation as well as national sectoral strategies and 
legislation. Specifically, the State Environmental Policy reports, for each chapter, the 
implementation strategy of each objective, and how this aligns with European Regional 
Cooperation Programmes and LIFE Programmes. Cross-sectional instruments (Chapter 4) 
reports actions for international cooperation. 

National Emissions Reduction Program (2019) and National Clean Mobility Action Plan 
(2019): These plans support the reduction of emissions and air pollutants through cleaner 

technologies and sustainable transport, contributing to improved public health and the reduction 
of respiratory disease. 

Flood Risk Management Plans (2021-2027) and National River Basin Plans (2022): These 

plans consider resilience to extreme weather events more broadly, and include: (i) the protection 
and improvement of surface water and groundwater and aquatic ecosystems; (ii) reducing the 
adverse effects of floods and droughts; (iii) the management of surface water and groundwater 
and the sustainable use of such water for the provision of water management services; and (iv) 
improving water conditions and protect the ecological stability of the landscape. 

Long-term building renovation strategy (2020): This strategy focuses on increasing the energy 

efficiency and passive cooling of buildings, thereby helping to make buildings more heat-resilient 
and to improve indoor air quality, which is important for more vulnerable populations. The strategy 
includes the national stock of residential and non-residential buildings, both public and private, 
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and considers options for renovation, barriers to renovation, and how reducing GHG emissions 
will impact indoor air quality. 

Hydrogen Strategy of the Czech Republic (2024) and National Energy Policy/State Energy 
Policy (2024): These strategies concern the national energy mix represented by cleaner fuels, 

decreasing of the concentrations of air pollution caused by fossil fuel combustion. The updated 
Hydrogen Strategy envisages that hydrogen will replace part of fossil fuels in transport, as a 
carrier for energy transport and storage, as a raw material for the chemical industry and as a heat 
source for specific technologies.  

Strategic Framework Czech Republic 2050 (2024): This is a long-term strategy, which includes 

climate resilience and public health as key foundations for future policy making. The Czech 
Republic’s objective is to achieve emission reductions in line with the commitments under the EU 
Fit for 55 package and to contribute to achieving the EU goal of climate neutrality by 2050. The 
Czech Republic aims to reduce the share of fossil fuels (without carbon capture technology) in 
primary energy consumption to 50 % by 2030, and 0 % by 2050, as well as to completely reduce 
the use of coal for electricity and heat generation by 2033. 

National Act n°. 469/2023 Sb. Energy act (2023), National Act n°. 100/2001 Sb. on 
environmental impact assessment (2001), National Act n°. 114/1992 Sb. on nature and 
landscape protection aimed at landscape and biodiversity protection (1992), and National 
Act n°. 17/1992 Sb. on general environmental protection (1992): These Acts on environmental 
protection, environmental impact assessment, and nature conservation all indirectly support 
building a response to the impacts of heatwaves and air pollution by promoting sustainable 
development and improving environmental quality. Specifically, National Act n°. 469/2023 
obligates the energy sector to protect its most vulnerable customers. 

Report on the Environment of the Czech Republic (2023): The Czech Republic have seeing 
improvements in several areas of environmental protection, including GHGs reduction, waste 
management and water quality, as well as intensive land use and climate change impacts. This 
report addresses climate change air quality, water quality, biodiversity, waste management, 
forests and energy. It reports also challenges and future directions. Teh Czech Republic faces a 
complex set of environmental challenges but has a strong foundation for progress through 
continue investment in environmental protection, technological innovation and implementation of 
policies.  

Leipzig, DE 

Leipzig is a city within the West Saxony region of Germany. The Leipzig CSA focuses on the 
impacts of heatwaves in terms of thermal comfort and wildfire risk. 

Local 

There are a wide range of policies relevant to climate change adaptation in Leipzig. Six resources 
were identified for local-level review. 

The Koopstadt Leipzig Climate Strategy (2012): This strategy provides climate targets 

combining both mitigation and adaptation. For vulnerable populations, it calls for specific goals to 
reduce UHI effects, improve air quality, and increase resilience to extreme weather events. 
Adaptation actions specified include the optimization of green spaces in cities, sustainable 
mobility, and reducing emissions (indirectly impacting respiratory health), and the provision of 
early warning systems for heatwaves. Rainwater management and water balanced development 
(i.e. where possible water balance is maintained via evaporation and infiltration) are also required 
to maintain water supply levels. This is managed by the office of Urban Greenery and Water. 
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Energy and Climate Protection Programme 2014-2020 (2014): Although this programme has 

ended, its aims and results have fed into current policy regarding energy efficiency and renewable 
energy. For example, energy efficiency can be considered a lever for building retrofitting and 
renewing air conditioning. The programme demonstrated that decreasing fossil fuel dependence, 
while decreasing air pollution levels, which is an important predictor for respiratory health, can 
also be exacerbated by high atmospheric particulate levels during wildfire events. 

Freiraumstrategie Leipzig (Open Space Strategy Leipzig) (2017): This strategy is important in 

addressing heatwaves and air pollution. It focuses on the creation and conservation of public open 
spaces such as parks, greenways, and squares, providing air-cooling effects, improved air 
circulation, and opportunities for recreation which are more comfortable for residents, particularly 
the elderly, children, and those who are vulnerable to heat stress due to pre-existing conditions. 

Fachkonzept Freiraum und Umwelt (INSEK 2030) (Open Space and Environment - 
Integrated Urban Development Concept 2030) (2018): This long-term urban development 

concept includes commitments regarding sustainable land use, promoting green infrastructure, 
improving diversity of species, and watercourse developments. For the most vulnerable 
populations in cities, it supports equitable access to green space, the strategic placement of green 
infrastructure to protect the most at-risk areas from heat and flood risks, creating “cool zones” for 
public use during heatwaves. It proposes several packages of active measures to achieve the 
commitments described, with details on the prioritization of actions. Specifically, the actions are 
multifunctional use of area; sustainable network of open spaces; green blue infrastructures; open 
spaces for sustainable land management; participation and civic engagement; control of urban 
densification. 

Straßenbaumkonzept Leipzig 2030 (Street Tree Concept Leipzig 2030) (2019): Street trees 

are a nature-based solution and an effective method for urban heat. This vision includes a plan 
for how trees will be planted and maintained in the city, and which trees species to plant. Street 
trees provide direct benefits for pedestrians, and the concept also emphasizes the relationship 
between urban vegetation and active mobility. 

Masterplan Grün-Blau Leipzig 2030 (Green-Blue Masterplan Leipzig 2030) (2021): This 

provides an integrated approach to the development of green (such as parks and trees) and blue 
infrastructure (such as sustainable drainage systems). The city requires these, both to cool the 
surface and to limit or prevent flooding. By incorporating blue infrastructure and porous surfaces, 
surface runoff is better managed and temperatures can be reduced locally. 

Regional 

Only one resource was identified for regional-level review. 

West Saxony Climate Adaptation Strategy (2008): This provides a structure for local adaptation 

efforts (on heat, air quality, and flooding), encourages cross-municipal action on these issues. 
The strategy recognizes that heatwaves, flash floods, and changing precipitation patterns as 
important hazards for the region. The strategy is based on a structure which focuses on public 
participation, a sectoral plan that considers cross-cutting issues, an urban development strategy, 
and a strategic vision summarizing the basic principles of interventions. 

National 

Seven resources were identified for national-level review. 

Master Plan for Charging Infrastructure (2019): This plan is aimed primarily at the development 

of electric car charge points, bringing the co-benefits of improving air quality and reduced vehicle 
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emissions. This also benefits respiratory health, particularly in urban areas, and those sensitive 
to pollutants. The Master Plan includes a stronger focus on a range of issues, such as: close 
integration of electric mobility and the power grid; expanding the charging infrastructure for heavy 
commercial vehicles (i.e. lorries and buses) on motorways and commercial premises; making the 
necessary sites available as quickly as possible and with no unnecessary bureaucracy, 
particularly along motorways. 

Strukturstärkungsgesetz (Structural Development Act) (2020): While not directly linked to 

climate change, this law supports structural change in coal-mining areas which may indirectly 
support climate adaptation by encouraging economic diversification and sustainable 
development. Investing in green technologies and infrastructure in these areas can result in 
cleaner air and more climate-resilient communities. 

Energy-efficient Construction and Restoration Policy (2021): This policy aims at increasing 

energy efficiency in buildings with the objective of decreasing energy use and greenhouse gas 
emissions. Indirectly, this may result in improved indoor air quality and lower temperature 
fluctuations, improving thermal comfort, particularly for vulnerable populations, which protects 
them from the impacts of heatwaves, and requiring less energy-intensive cooling systems. 

Klimaschutzgesetz (Federal Climate Change Act) (2022 update): This law enforces 

Germany’s climate action and enacts binding emission reduction targets of a reduction in GHG 
by a minimum of 65% by 2023, and a minimum of 88% by 2040. Although predominantly focused 
on mitigation, it sets the frame for all climate policies, including adaptation to climate impacts. The 
Act also creates a council of experts to oversee the tasks. 

Climate Action Programme 2030 (2019): This programme specifies measures and regulations 

for climate targets by 2030. The targets are in line with the “Fit for 55” package and the 
corresponding measures are related to the energy sector, building sector, industry 
(decarbonization), transport and Land Use, Land-Use Change and Forestry (LULUCF). It sets out 
how to respond to the impacts of climate change, such as measures to improve infrastructure 
resilience to extreme weather, and safeguarding people’s health. It also outlines the interactions 
required across various initiatives and frameworks in place at national and international levels 
(EU Building directive, Clean Tech Europe, Energy Efficiency directive).   

Climate Action Plan 2050 (2016): Germany’s long-term plan describes the country’s route to net 

zero GHG emissions by 2050. It directs all national-level policies towards a climate-resilient future, 
making sure that adaptation for the most at-risk people is included in long-term planning 
throughout all levels. 

2024 German Strategy for Adaptation to Climate Change (2024): The Sendai Framework for 
Disaster Risk Reduction (SFDRR) and the 2030 Agenda for Sustainable Development, 
underscoring the importance of climate adaptation. The strategy foresees seven clusters: 
infrastructure; land and land use; human health and care provision; urban development, spatial 
planning and civil protection; water; economy; and a cluster with cross-sectoral. The strategy is 
based on a strong risk-assessment vision: an indicator-based monitoring system will measure 
progress towards the targets indicated in the strategy for each sector. The precautionary approach 
is broad-based collaborative and participatory process, which includes representatives of federal 
states, associations, including municipal umbrella organizations, and the scientific community. 
Action areas in forestry adaptation, sustainable forest management and resilience to adverse 
weather conditions along with human health and care provision are extensively reported in terms 
of targets to be monitored. 
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Funen-Odense, DK 

Odense is the third largest city/municipality in Denmark, and the largest city/municipality on the 
island of Funen. This CSA focuses on protecting the city’s population, buildings, infrastructure, 
and economic activities from flooding; this includes coastal and storm surge-driven flooding; sea 
level rise; and inland flooding as a consequence of heavy rain. 

Local 

The local level review is guided by documents published for Copenhagen, recognizing that those 
are representative of similar approaches being taken throughout Denmark which also related to 
Funen-Odense. Four resources were identified for the local-level review. 

Odense Adaptation Plan (2024): This adaptation plan is a prime example of "blue-green 

infrastructure". Instead of relying solely on traditional "grey" infrastructure, the city integrates water 
management with nature and urban development. The core of Odense's urban adaptation is to 
manage rainwater on the surface, a strategy developed in close partnership between the 
municipality and the local water utility, VandCenter Syd. A major component of the plan focuses 
on the Odense River, creating resilience along its urban stretch. Large green areas along the river 
are designed to act as temporary floodplains. During extreme rainfall, these parks are allowed to 
flood, holding back substantial amounts of water. These projects combine recreational value with 
flood protection. 

Copenhagen Climate Adaptation Plan (2011): The Copenhagen Climate Adaptation Plan is one 

of the key strategic documents in relation to climate change adaptation and is highly applicable 
to the challenges in Odense. While centered around Copenhagen, its methods and approaches 
are reflected in other Danish municipalities, as they face the same national guidelines and 
challenges. It adopts the A2-IPCC future scenario for assessing future climate impacts, which 
represents a future works characterized by high population growth, regionally oriented economic 
development, and slower technological change – one of the higher overall emissions scenarios. 
This scheme is a direct response to recent intense precipitation events and the resulting flood 
impacts. It recognizes the economic losses of buildings, infrastructure, and socio-economic 
activities because of such events. The plan considers a variety of measures, including: 

 Cloudburst Management Strategies: achieved by diverting water from vulnerable 
locations, developing a temporary water holder, or improving drainage. This also foresees 
an immediate financial benefit by avoiding physical damage to buildings and infrastructure. 

 Green Infrastructure solutions: Supporting green spaces, permeable surfaces, and urban 
greening to absorb and manage rainwater, relieving pressure on conventional drainage 
systems and reducing flooding risk (safety valves). 

 “Blue-Green” solutions: This combines water management with urban greening to deliver 
attractive and usable spaces which can accommodate large volumes of water in the event 
of heavy rainfall. 

For other forms of flooding such as storm surges and sea-level rise, attention is already implied 
under a wider climate resilience-oriented rubric: 

 Risk assessments and mapping: Identifying vulnerable areas for several climate impacts, 
such as potential coastal flooding. 
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 Building climate-resilient infrastructure: Fostering the development of infrastructure that is 
resilient to future climate pressures. 

This emphasis on “cloudbursts” reflects the large economic loss due to heavy rainfall that causes 
widespread destruction in basements and on ground floors of buildings, as well critical 
infrastructure. 

Copenhagen Climate-Resilient Neighborhood Strategy (2011): Principles of climate resilience 

are embedded within broader Copenhagen climate adaptation agendas – along with comparable 
approaches being developed elsewhere in Danish cities. This includes: 

 Decentralized water management: Solutions supporting water retention and runoff in 
villages to minimize the impact of rainfall. 

 Community engagement: Engaging local residents and entrepreneurs in the design and 
execution of adaptation measures, promoting a sense of shared responsibility for 
protecting structures and economic activities. 

 Green space and porous surfacing: Introducing capacity into districts for retention of 
rainfall to reduce risk of flooding and protect local infrastructure and businesses. 

DK2020 (2020): This is a national public-private partnership initiative that aims to encourage 

municipalities in Denmark to implement ambitious climate mitigation and adaptation strategies, 
as well as other policies compatible with the Paris Agreement and the EU Floods Directive. It is 
not specific local policy for Funen-Odense rather it facilitates municipalities to develop their own 
detailed climate plan. DK2020 plans require municipalities to: 

 Conduct vulnerability assessments: Assess the specific needs of areas prone to climate 
impacts, such as flooding from storm surges, sea-level rise, and heavy precipitation. 

 Establish targets for adaptation: Identify specific ambitions for reducing climate risks and 
for increasing resilience. 

 Produce adaptation actions: Plan out initiatives to protect people, buildings, infrastructure, 
and economic activities. 

With DK2020, Funen-Odense must address coastal and pluvial flooding. Indeed, economic costs 
factor in implicitly to the decision making, as the idea is for the local economy to be impacted as 
little as possible. By considering the Paris Agreement, the program emphasizes long-term thinking 
on climate change. DK2020 also takes social vulnerabilities into account. The approach focuses 
on risk-management actions for the Municipalities along with international perspectives and the 
opportunity to foster knowledge exchange.    

Regional 

In the highly decentralized Danish governance system, the primary authority for planning and 
climate adaptation projects rests with the 98 municipalities (Kommuner). While the five Regions 
create strategic development plans, their role is coordinative rather than regulatory. Therefore, 
there were no regional resources to review. 

National 

Ten resources were considered for the national-level review. 

City of Copenhagen Cloudburst Management Plan (2012): While this is specifically a local 

plan, all municipalities in Denmark have a similar plan and therefore can be treated as national. 
This requires the development and updating of Flood Risk Management Plans to manage coastal 
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and pluvial flooding and reduce economic losses associated with flooding. The plan provides the 
following information: 

 Preliminary flood risk assessments: to determine areas at potentially high risk to flooding. 

 Flood hazard and risk maps: to illustrate the spatial distribution and severity of flooding 
and accompanying adverse impacts to human health, economic activity, infrastructure, 
and the broader environment. These maps are crucial tools for understanding and 
managing losses. 

 Flood Risk Management Plan: describing measures to reduce flood risk. This includes 

structural measures (e.g. dykes and barriers) and non‐structural measures (e.g. land-use 
planning, early warning systems). 

Action Plan for Climate-Proof Denmark: How to manage cloudburst and rainwater (2012): 
This plan provides actions towards greater engagement between Municipalities and stakeholders 
to facilitate a greater knowledge base. Building on this, a more robust national climate adaptation 
agreement was established in late 2023, significantly strengthening the framework for local action. 
For Odense, this new plan provides critical reinforcement by formally dividing responsibilities: the 
Danish state takes a leading role in coastal protection, while municipalities and their utilities are 
tasked with managing inland flooding. This national directive validates Odense's long-standing 
partnership with VandCenter Syd for tackling river and cloudburst flooding, while also providing 
stronger state backing for major projects like the planned storm surge barrier in the Odense Fjord. 
Furthermore, the 2023 agreement mandates that Odense must have a comprehensive, 
standardized risk management plan in place by the end of 2025, ensuring its strategies remain 
aligned with a unified national standard. In essence, the national government has elevated the 
holistic approach that Odense already pioneered—simultaneously addressing threats from the 
sea, the river, and the sky. This national validation strengthens the city's mandate to continue its 
ambitious investments and solidifies its role as a key practical model for Denmark's climate-proof 
vision. 

Coastal Protection Act (2016) and Flood Protection Act (2017): The Coastal Protection Act, a 

follow-on of the Flood Protection Act is intended to protect from coastal erosion and flooding. This 
is particularly pertinent to Funen-Odense which has a coastline and is at risk of storm surges and 
sea level rise. Key aspects include: 

 Authorization for Coastal Protection Works: the legislative basis for the construction and 
preservation of coastal defenses (dykes, revetments, and artificial dunes). These 
measures provide the physical protection of people, property, and infrastructure from 
coastal flooding. 

 Coastal Development Regulations: limiting building and other activities in coastal zones 
to reduce losses and the construction of new structures that are vulnerable to coastal 
hazards. 

 Sources of finance: how the costs of coastal defenses are allocated across the state, 
municipalities, and sometimes property owners, reflecting a shared financial interest in 
protection. 

Service Level Act (2020): This Act sets out standards and accountability in public services. 

Regarding flooding, actions may include: 
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 Defining the responsibilities of public agencies such as utilities related to the maintenance 
and improvement of the drainage infrastructure for stormwater management, to reduce 
flooding in buildings and the related economic losses. 

 Organizing the preparation of response systems that work in floods, including evacuation 
processes and financial support for affected populations and businesses. 

 Supporting mechanisms for those individuals and businesses directly impacted by 
flooding.  

Climate Act (2019): This Act is Denmark’s national climate framework law that includes ambitious 

targets for reducing greenhouse gas emissions. Although predominantly mitigation, it also serves 
to underscore adaptation actions. The Act sets out to: 

 Embed Adaptation as a National Priority in Law, legally requiring that local governments 
must make climate adaptation central to their policy, ensuring they will act on and invest 
in protecting against climate impacts such as flooding. 

 Supporting climate-resilient development, by promoting the integration of climate change 
into planning and operations of all sectors (including flood resilience). The Climate Act 
creates a framework of policy direction that requires the creation and implementation of 
more detailed flood management plans. It emphasizes the need for commitment over the 
long-term to mitigating and adapting to the economic and societal costs of climate change 
and foresees revisions by local governments at least once every five years. 

Denmark is pursuing an approach to actions that are integral part of the national spatial plans. 
The Planning Act constitutes the general national framework of the land use planning system in 
Denmark. Specific flood and erosion prevention rules relating to act include:  

 Incorporation of climate risk in spatial planning: Flood and erosion risks in land-use 
planning for urban development, industrial area, or agriculture. This has direct implications 
for the protection of buildings and economic activities (i.e., development can be directed 
away from high-risk areas, or resilience measures can be required) 

 Requirements for climate-proof development: Ensuring new buildings and the construction 
of new infrastructure takes climate change into account. Such an analysis would consider 
economic damage via planning and development controls. 

Revised Planning Act 2018 (2022 update): As previously stated above, the Planning Act 

necessitates iterative revisions to incorporate new adaptation actions into spatial planning. These 
updates would specifically relate to how land-use, development of cities, and infrastructure 
projects are required to account for flooding from a variety of sources. Some important features 
include: 

 Risk-Based Zoning: encouraging development to relocate from flood-prone areas. 

 Flood-Resilient Construction Criteria: requiring prescriptive design of specific buildings in 
flood-prone areas to mitigate damage and loss of value. 

 Green Infrastructure considerations: championing nature-based approaches in urban 
design to increase water uptake and drainage capacity. The vulnerability of buildings and 
infrastructure, and thus the potential economic losses are directly affected by the Planning 
Act. 
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National Action Plan (2012) and Climate Action Plan (2024): The National Action Plan provides 

an overall summary of the Danish approach to adaptation. It emphasizes water as one of several 
climate-related challenges. It addresses:  

 Integrated Water Management: this includes coastal zone management and inland water 
management, addressing coastal flooding (storm surges, sea level rise) and pluvial 
flooding. 

 Vulnerability assessments and risk management: effectively characterized, communicated 
and addressed climate-related risks across different sectors and regions. 

 Sector-specific adaptation measures: setting specifications for activities within sectors 
(e.g., agriculture, urban development, infrastructure) to increase their adaptive capacity to 
the impacts of climate change, such as flooding. 

The National Action Plan emphasizes the significance of safeguarding economic operations and 
infrastructure by promoting their maintenance and reducing their vulnerability to the impacts of 
climate change. It also evaluates the costs of not responding to extreme weather – compared with 
the economy-stimulating benefits of being proactive. The Climate Action Plan features revisions 
and updates to legislation regarding carbon capture, renewable energy, phasing out oil, energy 
saving and efficiencies, and climate-friendly urban development and construction. 

National Adaptation Strategy (2008): This Strategy establishes the guiding principles and 

strategic focus for future action plans and laws. It focuses on: 

 Positive action governance at national, state, and local levels; acknowledging the impacts 
of climate change and that flooding is a national issue which demands a strategic 
response. 

 Identifying critical vulnerable sectors e.g. infrastructure near coastal areas, in urban areas, 
essential infrastructure and services. 

 Adaptation principles, which have been set out to help guide adaptation, e.g. integrating 
adaptation into existing policies, promoting knowledge exchange and collaboration. 

The National Adaptation Strategy initiated the process of devising programs that would help 
protect people, buildings, infrastructure, and the economy from the impacts of flooding. 

Athens, EL 

The Athens Metropolitan Area consists of 40 municipalities, as outlined for the purposes of this 
CSA. It is in the Region of Attica, Greece. The Athens CSA is focused on how best to protect the 
vulnerable population, outdoor workers, and tourists from extreme heat and the UHI effect, to 
reduce heat-related impacts including fatalities and morbidity. This also considers the impact of 
wildfires, wildfire smoke and air pollution occurring during heatwaves, as well as drought and 
water scarcity that can affect the implementation and effectiveness of NbS for urban heat 
mitigation. 

Local 

Athens has shown a proactive level of local policy action regarding the health effects of 
heatwaves, particularly for those most vulnerable to heat across the city. Three resources were 
identified for the local-level review. 

Athens Climate City Contract (City’s involvement in EU Mission for Climate Neutral and 
Smart Cities) (2024): As a Member of the EU Mission for Climate Neutral and Smart Cities, 
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Athens prepared an integrated plan for climate neutrality and adaptation. The document provides 
a vision on green and blue infrastructure and other strategic approaches to complement the policy 
“No one left behind”. Though the specific protection for vulnerable population in this contract is 
generally executed via other city strategies, its inclusion represents a value of integrated climate 
action, of which protecting people from climate-exacerbated threats, like heatwaves, is inherently 
part of. The initiative promotes entrepreneurial cross-sector approaches and citizen participation 
in climate neutrality. 

The City of Athens aims to reduce GHG emissions by 80% and offset the remaining 20% mainly 
through NbS in the city and afforestation/reforestation activities in the region. The 2030 climate 
neutrality target (issued before the 2050 target year in the 2022 Climate Action Plan) will include 
the municipality of Athens and the other seven municipalities of the Central Sector of Athens. The 
Climate City Contract is composed of: Part A, an evaluation of the current state of climate action 
in Athens using the C40Cities City Inventory Reporting and Information System; Part B, an Action 
Plan with 10 strategic priority areas and detailed impact pathways for the main emission sectors 
and the solutions to offset emissions, including NbS; and Part C, governance innovations and 
actions to support social innovation initiatives. Strategic priority areas focus on actions and 
commitments that address; energy efficiency of buildings (public and residential) for reduced 
emissions and safer indoor thermal comfort, renewable energy sources, the UHI effect, water 
management, and circular economy. 

Governance innovations include the Athens Climate Forum (an institutionalized continuous 
engagement process with stakeholders and citizens of Athens), the Athens Climate Youth 
Assembly (an engagement process with Athens’ youth on climate issues), the Athenian Energy 
Alliance (capacity development and cooperation network with 17 neighbouring municipalities). 

Athens Resilience Strategy for 2030 (2017): This is a key part of Athens’ response to climate 
risk. This strategy is built on four key pillars: Open City, Green City, Proactive City, and Vibrant 
City. It promotes sustainable, inclusive and resilient urban development through integrating 
nature, enhancing mobility, and addressing climate challenges. The strategy includes 65 actions 
and 53 supporting actions aimed at fostering better governance, transparency, and collaboration 
with residents. This document does not stand alone; it is supported by several documents that 
have been produced in alliance with the Cities Resilience journey (i.e. “Advancing equity for 
Athens’ resilience”). It specifically deals with the frequency, intensity, and duration of heatwaves 
that are likely to increase, and by reducing health and socioeconomic impacts at the core, the 
strategy intends to support data-driven policymaking. The plan supports the provision of a 
‘Heatwave Action Plan’ in partnership with 100 Resilient Cities and C40Cities, which is managed 
by the National Observatory of Athens (NOA), whereby: 

 Heatwave warnings are implemented in partnership with NOA. 

 Green spaces and “cooling spots” (such as shaded public spaces, air-conditioned public 
buildings) are designed for immediate relief from the heat 

 Cool materials are utilized to cover urban infrastructure and optimize the radiative 
properties of the built surfaces 

 'Cooling routes' are created in areas with a high UHI effect, including through the use of 
the EXTREMA global app. 

 Municipality staff in collaboration with local community partners support the most 
vulnerable inhabitants in the city, including unhoused people, the elderly, those with 
cardiovascular and respiratory conditions, people with disabilities or mobility issues that 
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cannot leave their homes, pregnant women and infants, individuals with obesity, and low-
income households living in older buildings and experiencing energy poverty.  Municipality 
staff along with Hellenic Red Cross volunteers check in on vulnerable people in their 
homes through phone check-ins and visits through the Help at Home+ program and 
Streetwork outreach teams of social workers, nurses and psychologists of the City of 
Athens Reception and Solidarity Centre visit unhoused people day and night during 
heatwave. The heatwave phone line is activated by City of Athens municipality clinics. 

 The coordination of municipal social services and collaboration with Hellenic Red Cross 
and other local social service organizations for carrying out these plans. 

The plan also emphasizes the goal of decreasing incidents of heat-related illness through public 
awareness and prevention. Furthermore, there are targets to plant more trees and install pocket 
parks across the city. The outcomes are anticipated to lower temperatures by as much as 10% 
due to this additional green infrastructure, as well as reducing 15% in cooling demand during the 
summer. 

Note: most of these programs and initiatives are in the central municipality of City of Athens. 

City of Athens Climate Change Action Plan (2022): This plan is one of several documents that 
implement a resilience strategy. It aims at reducing greenhouse gas emissions by 61% by 2030, 
with a long-term goal of achieving climate neutrality by 2050. Key goals include expanding green 
spaces, reducing the UHI effect, enhancing infrastructure resilience, promoting renewable energy, 
addressing energy poverty, and improving public health. There is evidence of collaboration with 
international institutions such as C40Cities, ICLEI, Hellenic Red Cross, and the International 
Federation of Red Cross and Red Crescent Societies. Key elements of this partnership are the 
development of new strategies to deal with hot weather events and UHI such as (but not limited 
to): 

 Helpline for hot weather calls (Help at Home+). 

 Deployment of mobile health teams and volunteer teams to disseminate health 
information, provide first aid, and distribute isotonic drinks and water (Hellenic Red Cross). 

 Prioritization of the most vulnerable parts of the population, including the elderly, people 
aged 65 and over, young children, carers of babies, pregnant women, people with chronic 
health disorders, and disadvantaged populations such as those living in poverty, without 
a home or without social security (including migrants and refugees). This demonstrates 
the city’s comprehensive level of knowledge on marginalized groups. 

Regional 

The Attica region in which Athens is located also plays an important coordinating role in broader 
climate adaptation and disaster risk reduction (including wildfires). Three resources were 
identified for the regional-level review. 

EU Cohesion Policy (1988): This is relevant at the regional level as it is a tool through which 

regions such as Attica can channel funds for climate change adaptation and disaster risk 
reduction. Although not a policy document it lays out the financial blueprint for regional projects. 
Climate-related measures that may be financed under this fund include making infrastructure 
more resilient to extreme weather conditions, supporting greening activities to address heat and 
wildfire risks, and enhancing the ability of civil protection systems to respond to disasters. Starting 
from the great emergency of 2007 (67 victims) there are reports on large evacuations following 
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forest fires near Athens during heatwaves to emphasize the necessity of these investments made 
possible by the EU Cohesion Policy. 

Regional plan for climate change adaptation: Analysis and Assessment of Climate Change 
Risks, Region of Attica (2020): The regional plan is mandated under Greece’s National Climate 

Change Adaptation Strategy. This document includes a detailed and extensive assessment of 
climate change risks for the region of Attica, including heatwaves and wildfires. It also pinpoints 
vulnerable areas and communities using socio-economic and spatial data. The plan identifies 93 
proposed mitigation and adaptation measures, including  options for integrated water 
management and land use planning for wildfire hazard mitigation and boosting the capacity of the 
health sector to adapt and prepare for the effects of climate change, specifically: 

 For water: maintaining ecological supply, irrigation networks, water supply networks, 
increasing water use efficiency. 

 For health: training for health professionals, improvement infrastructures of the health 
system, early warnings. 

 For wildfires: reduction of the flammable understory, early warning and fire detection 
systems, forest classification, prevention infrastructure.  

There are significant aspects of the regional plan that need to be addressed in future iterations. 
The assessment of socio-economic vulnerability and risk factors primarily focuses on economic 
indicators such as Gross Domestic Product (GDP), (un)employment, and poverty, and statistics 
on age and gender distributions by municipality or subregional area. The plan and its measures 
also do not address risk, impacts and needs of children and youth, or risk in school facilities and 
schoolyards. While there is an assessment of poverty across municipalities, there is no 
assessment or discussion of food insecurity or energy poverty. The plan constitutes the strategic 
underpinning for regional interventions, guiding resource priorities, and the creation of localized 
response. However, public engagement was limited, consisting only of one public event and 
thematic discussions with primarily representatives of government agencies, utilities managers 
and academics, both occurring in 2020. 

This plan does not apply an All-of-Society approach (which is central to the Sendai framework). 
Housing and the social sector or civil society are not addressed as sectors. The role and needs 
of local authorities are not considered, and it follows that there are no measures addressing 
support for local authorities and their role in climate adaptation and risk reduction or mitigation. 
Notably absent from this document is consideration of social sector organizations and their role 
in community resilience, risk reduction, adaptive capacity, and emergency preparedness, 
response and recovery, and therefore no proposed measure to support social infrastructure and 
community resilience. The indicators for monitoring progress on the 93 proposed measures also 
require elaboration, as the monitoring indicator for many measures is ‘the number of studies or 
programmes and seminars’ and several measures do not have a monitoring indicator. 

River Basin Management Plan of the Attica River Basin District (2024 update): This 

document is a management plan which considers the complex network of rivers in the Attica 
Basin. The document is of paramount importance in the definition of water management also to 
face drought and water scarcity, though recommendations are implemented on an ad hoc basis 
(Schmidt, Guido et al., 2023). Drought and water scarcity are also addressed in the National 
Climate Change Adaptation Strategy (2016) and in the Regional Plans for Climate Change 
Adaptation, but there remains a need to integrate water resource management with sustainable 
development and heat risk management (Karavitis & Oikonomou, 2024). 
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National 

Greece has a complex landscape in terms of climate change and disaster risk management, 
which brings about serious consequences for the country regarding heatwaves and wildfires. 
There is no national strategy or plan dedicated to the CSA climate challenge focus area of extreme 
heat, though in a 2024 European survey, the National Public Health Institute reported that a heat-
health action plan is being developed (European Climate and Health Observatory, 2024). Ten 
resources were identified for the national-level review.  

Worker heat stress protection framework: While not yet adopted as legislation, this regulation 

proposes a worker safety framework which includes practices addressing workers exposed to 
heat, acknowledging that they are explicitly at risk to heatwaves. Field studies in Greece revealed 
severe symptoms while working in direct heat and sunlight. The framework indicates an 
increasing awareness for preventative measures such as efficient heat warning systems based 
on thresholds of potential danger. If formalized, this framework would be essential in limiting heat 
morbidity and mortality, which may include rest breaks, hydration, and modified work hours during 
extreme temperatures. 

Greece alignment to United Nations Sustainable Development Goals: Greece's climate 

adaptation plan is focused on safeguarding vital infrastructure, enhancing quality of life for human 
life, enhancing resilience, enabling deeper adaptability, and fostering innovation. It aligns closely 
with the UN Sustainable Development Goals (SDGs), in particular SDG 3 (Good Health and Well-
being), SDG 11 (Sustainable Cities and Communities) and SDG 13 (Climate Action). It is well 
documented that disadvantaged populations are more likely to suffer from extreme temperatures, 
leading to increased health risks, productivity losses, and higher energy costs. 

National Biodiversity Strategy and Action Plan (2014): This plan indirectly addresses 

heatwave and wildfire resilience through maintaining ecosystem health. Healthy ecosystems like 
well-managed forests and green spaces can serve as natural buffers against extreme heat and 
lessen the risk and severity of wildfires. This approach to protecting biodiversity and ecosystem 
services helps to maintain “natural climate solutions” and a stronger environment for the future 
considering the negative impacts of climate change. According to the plan, the risk of wildfire in 
the greater Athens basin is graded on a scale of 1-5, (1 being the worst) therefore it is possible to 
target biodiversity actions to mitigate against these hazards. 

Modernization of Spatial and Urban Planning Legislation (Law 4759/2020): This legislation 

was delivered within the Ministry of Environment and Energy and financed by the EU Recovery 
and Resilience Facility. Its purpose is to integrate sustainability and resilience into spatial 
planning. Municipalities are required to include climate adaptation measures and emergency 
management or resilience plans in their urban plans. Although not specifically targeting 
heatwaves or wildfires, revamping urban planning can help achieve more climate-resilient urban 
areas. This includes green infrastructure, urban sprawl management, and natural area 
protections, all of which can help limit UHI effects and decrease the risk of fire spreading in the 
rural-urban interface. The law’s emphasis on comprehensive approaches to urban interventions 
and mandate to local authorities can help to guarantee that new construction and renovations 
consider climate impacts. 

National Climate Change Adaptation Strategy (2016): This strategy was published by the 

Ministry of Environment & Energy and outlines the framework and measures for climate change 
adaptation, which includes heatwaves and wildfires. This strategy mandated the 13 Regional 
Authorities of Greece to produce 7-yearly regional plans and establishes a National Council for 
the Adaptation to Climate change to coordinate, monitor and evaluate the plans. This approach 
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should provide direction for regional and local adaptation plans, so that the national response to 
climate change adaptation is coherent. It also supports mechanisms of early warning systems, 
public awareness, and formulation of heat-health action plans. 

National Energy and Climate Plan (2019): This plan was mandated by the EU for member states 

to meet overall EU GHG emissions targets. The 2025 update complies with emissions reductions 
targets in European Green Deal, European Climate Law, Fit for 55 package, and the phase out 
of the EU’s dependency on fossil fuels well before 2030 set out in the Repower EU plan. Policy 
priorities related to heat health risk include: 

 Urban bio-climatic regenerations 

 Promoting efficient heating and cooling  

 The use of renewable energy systems for heating and cooling needs and addressing 
energy poverty.  

The plan sets a summer target of 27 degrees Celsius for indoor environments, aligning with 
international recommendations for maintaining indoor comfort. It includes urban interventions for 
greening and cooling urban areas, acknowledging that the high cost of such projects makes it 
necessary to prioritize them based on their location in areas that are urban overheating hotspots, 
and where building upgrades and energy poverty measures will also be implemented. The plan 
lacks any analysis or policy measures on gender equality and social inequalities, though it 
mentions achieving both economic and social cohesion. Within this framework, the Ministry of 
Environment and Energy also approved an Action Plan to Combat Energy Poverty (2021). 

National Civil Protection Plan “Xenokrates” (2003): The Greek bodies responsible for the 
implementation of civil protection measures includes the General Secretariat for civil protection 
along with several other authorities. The mission of this plan is to protect citizens’ lives, health, 
and properties. The plan (Ministerial decision n° 1299/2003) sets the framework for risk 
management planning. This is Greece's complete outline for dealing with natural hazards, such 
as heatwaves and wildfires. It allocates responsibilities in preparing for, responding to, and 
recovering from such incidents between government departments, emergency services, and local 
authorities. “Xenokrates” features guidelines for emergency evacuations of cities due to wildfires, 
the activation of cooling centers in response to heatwaves and streamlining of relief efforts to 
shield vulnerable groups, such as tourists. 

There remains a need to integrate climate and disaster risk assessments and planning at the 
national level in Greece. In 2020, Greece began developing a National Disaster Risk 
Management Plan. There is no public documentation of the process or output, other than the 

Inputs document published by World Bank Group (2021). 

Social Climate Plan (2025): This was announced in June and published for consultation in July. 

It includes energy efficiency building upgrades for energy-vulnerable households (as well as a 
heating allowance for vulnerable households using fossil fuels), student housing and very small 
businesses, new electric and more accessible buses and taxis, and soft mobility infrastructure. 

 

Barcelona, ES 

The Barcelona Metropolitan Area is in the Region of Catalonia, Spain. This CSA focuses on ways 
to protect the population from the impact of heatwaves and droughts, as well as resulting wildfires. 
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Local 

Considering its Mediterranean climate and the Collserola Natural Park located within the 
Metropolitan Area of Barcelona, the city is at high risk of impacts from heatwaves, droughts, and 
wildfires. Six resources were selected for the local-level review and are categorized into those 
focused on heatwaves and drought, and those focused on wildfires. 

Safeguarding the public in heatwaves and drought 

Barcelona’s Metropolitan Climate Plan (2018): This covers both climate change mitigation and 
adaptation. Its mitigation goal is a 45% cut in greenhouse gases by 2030, and towards carbon 
neutrality by 2050. Adaptation considerations pertaining to heatwave planning include: 

 Climate refuge expansion: By 2030, all Barcelonians should be within a five-minute walk 
of a summer climate refuge. Examples include air-conditioned public places such as 
libraries, civic centers, or specially designated cool spots. 

 Green infrastructure construction: the plan includes the expansion of the green areas with 
40 hectares within the urban area (to have 1 m² of green space per inhabitant). This 
greening initiative has been effective in the fight against UHI effect, via natural cooling. 

 Water management: Specific drought policy does not feature as strongly as heatwave 
policy, but the overall policy objective of resilience would suggest prudence in more 
efficient water use during drier periods. Nevertheless, greening can also support water 
retention as a co-benefit. 

Wildfire Prevention and Management 

These documents focus on the management of Collserola Park, an 8000-hectare natural zone 
located inside the metropolitan region, where wildfires are a significant risk, especially during hot, 
dry periods. 

Special Plan for the Protection of the Natural Environment and Landscape of the Serra de 
Collserola Natural Park (2021): This plan focuses on the conservation of biodiversity and the 

improvement of ecosystem services by means of dynamic and adaptive management. It 
combines traditional land management (silvo-agricultural mosaic) and improving the functioning 
of the connected spaces, and habitat conservation. This alternative fire prevention strategy 
acknowledges that healthy, managed ecosystems are inherently more resistant to fire. 

Collserola Wildfire Prevention Plan (2021): This plan details a comprehensive approach to 

preventing wildfires across Collserola Park. It comprises passive and active measures that help 
identify the most vulnerable areas, vegetation, and infrastructure to wildfires, ensuring that these 
are of priority protection. The approach to wildfire prevention in the plan includes:  

 Passive prevention: this approach focuses on reducing the park's vulnerability to wildfires. 
It includes: 

 Vegetation management: the establishment and maintenance of firebreaks in both 
urbanized and forested areas by targeted tree cutting and clearing of scrub to minimize 
buildup of fuel. 

 Education and outreach: educating the public on wildland fire dangers and fire-safe 
behavior.  

 Active prevention: This approach seeks to limit the spread of wildfire fires and increase 
the rate of response. It includes:  
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 Strategic forest management to reduce wildfire behaviour and propagation potential. 

 Real-time information risk monitoring systems  

 Early warning fire detection systems 

 Resource coordination of firefighting resources for efficient action 

 Maintenance and upkeep of hydrant and helicopter base infrastructure  

 Hazard control of possible ignition sources including power lines and the clearing of 
roadside vegetation. 

TREES FOR LIFE Master Plan for Barcelona’s Trees 2017-2037 (2017): The plan aims to 

increase urban tree cover by 5%, reaching 30% of the city surface areas, and enhance the city 
green infrastructure to improving environmental quality, citizen health and wellbeing.  

Barcelona Resilience Action Plan (2020): is a comprehensive plan designed to enhance the 

city's ability to withstand and recover from various challenges including climate change, social 
inequalities, and economic shocks. It foresees preventive and proactive measures to minimize 
vulnerabilities; response and recovery actions to emergencies; collaboration and participation 
across municipal, departments, residents, and stakeholders. 

Barcelona Nature Plan 2021-2030 (2021): it is a participative strategy to transform the city in a 
greener and more sustainable environment, and it aims to increase green areas to improve 
biodiversity and to foster the connection between citizens and nature. Specific actions are an 
increase of 160 has the green areas within 2030; to create 100 biodiversity refuges; to double the 
participation of citizens in activities linked to nature. 

Regional and national 

Due to the limited number of resources, regional and national policy reviewed for Barcelona is 
combined. Five resources were selected for this review and are categorized into those focused 
on heatwaves and drought, and those focused on wildfires. 

Population protection during heat waves and droughts 

Climate Change Law of Catalonia (2017): Law 16/2017 aims to reduce GHG and transition to 

a low-carbon economy. It establishes measures for mitigation and adaptation, including Climate 
Fund financed by taxes on CO2 emissions. The Law promotes coordination among public 
administrations, citizens, and social associations. The Law integrates adaptation strategies into 
various sectoral policies, such as agriculture, water management, health, and tourism. 

Catalan Strategy for Adaption to Climate Change for the 2030 horizon (2023): This strategy 
includes many measures, which fall into categories of: natural environment; social-economic 
activities; and territory. It also considers actions regarding soil health and water retention, and 
monitoring, which are important for drought resistance and wildfire prevention. 

Wildfire Prevention and Management 

Pla INFOCAT (2024 update): This is the specific plan for emergency response due to forest fires 

in Catalonia. It provides operating guidelines, material, and coordination mechanisms to manage 
wildfires, including prevention, detection, and suppression. It puts emphasis on preparedness and 
coordinated action among different agencies. The plan outlines an early warning system to alert 
the population which is under being implemented. 
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Catalonia Wildfire Prevention Plan (2011): This plan covers the entire territory of Catalonia 

beyond Collserola Park. It includes actions regarding: 

 Forest management: encouraging measures that support resistance and resilience of 
forest ecosystems to the impacts of climate change (particularly to wildfires), and the 
inclusive protection of biodiversity. This also includes potential fires characteristics and 
their treatments and methods to extinguish fires. 

 Early Warning Alert Systems: strengthened alert systems for fire danger and risk, triggered 
by meteorological conditions and vegetation dryness. 

 Resource Management: sending units to strategic places during wildfire emergencies, 
including the deployment of air units across the region. 

Catalan Forestry Law 6/1988: This is the principal law on Catalan forest management. It sets 
out the law as the basis for forest plans, conservation, and fire prevention regulations. It includes 
actions such as restrictions on land use change in forest areas, obligations for landowners with 
respect to fire breaks, and a penalty framework for actions that negligently cause fire. 

 

Bologna, IT 

The Metropolitan City of Bologna is part of the Emilia-Romagna region, Italy. The CSA is working 
to develop and implement climate change adaptation policies, particularly regarding heatwaves 
and air quality, with the objective of safeguarding the most vulnerable groups. 

Local 

Bologna's strategy on climate resilience is two pronged, combining environmental sustainability 
and social justice. The city acknowledges that there are many groups of society who are more 
vulnerable to heat stress and air pollution (e.g. elderly, children, people with pre-existing health 
problems, low-income groups, people living in poorly insulated housing). Nine resources were 
identified for the local-level review. 

The Bologna Metropolitan Plan for the Social Economy (2025): This plan makes a “paradigm 

shift” toward an economy that serves public interest and collective well-being. Although not 
climate-focused, the pursuit of social justice, quality of life, and cohesion has the potential to 
indirectly contribute to promoting the resilience of vulnerable groups - for example, through the 
facilitation of stronger communities or by addressing underlying socio-economic inequalities, 
which compound climate vulnerability. Collaborative, sustainable housing, community welfare and 
local development can support greater climate resilience. 

AGENDA 2.0 Sustainable Development Metropolitan City Area (2021): This provides the 

direction taken toward the sustainable development of the metropolitan city of Bologna. It 
emphasizes that sustainable development must also focus on social equity. It serves as a 
framework for the integration of climate resilience into social development goals, and 
demonstrates that urban vulnerability and exposure to climate impacts develop quickest in those 
areas which have the least capacity to adapt, or who also bear a disproportionate burden of their 
economic and social marginalization. 

The Sustainable Urban Mobility Plan (2019): This plan for Bologna specifically aims to enhance 

environmental health by reducing GHGs, smog, and road accidents. It has ambitious goals, 
including a 40% reduction in emissions from traffic by 2030 from 1990 levels, a target extended 
to the whole metropolitan area. Through the promotion of active transport (walking, cycling) and 
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a reduction in vehicle emissions, direct air pollution exposure (which is particularly damaging to 
fragile lungs) is addressed. Measures such as speed limits around schools and in residential 
areas help to make urban settings healthier, especially for children and older people. 

The Bologna Charter for the Environment (2017); the SECAP Bologna Municipality (2021); 
the SECAP Monitoring Plan (2023); the Metropolitan Area Development Plan (2021): These 

documents all form part of Bologna’s adherence to climate change adaptation and mitigation. The 
Sustainable Energy and Climate Action Plans (SECAPs) are essential because they set out 
concrete actions for mitigating emissions and climate adaptation. Bologna was one of the first 
Italian municipalities that implemented a local adaptation plan, the BLUE AP project, related to 
heatwave management. Although the content of these documents focuses on how this  risk (heat) 
is addressed for vulnerable groups, they are not explicitly considered, the overarching focus on 
climate adaptation suggests that initiatives such as early warning on heatwaves, cooling centers, 
and urban greening can counteract the UHI effect, as well as public communication campaigns 
aimed at the protection of at-risk groups. 

Pact for Work and Sustainable Development (2020): This Pact recognizes the high-level 

uneven distribution of the climate and pollution impacts on labor relations, particularly upon the 
poorest workers and minorities across the population. Despite its focus on jobs, "a climate-neutral 
and ethical development model" implies caring for everyone, such as workers who are vulnerable 
because their work directly exposes them to heat and pollution. 

Bologna Urban Health Report (2020): This document promotes cross-sectoral interventions for 

livability, health, and urban well-being. It assesses the health determinants in the urban 
environment, which include air quality and temperature. It indicates health inequities and suggests 
ways to help vulnerable populations from public health threats in the environment. 

Regional 

The Emilia-Romagna region in Italy is designing integrative measures that address climate 
change, often with a social dimension. Two resources were identified for the regional-level review. 

Climate Change Mitigation and Adaptation Strategy for the Emilia Romagna Region (2018): 

This regional strategy frames local climate action in Bologna. Local plans often establish goals 
and financing mechanisms for climate-resilience projects, including those that benefit vulnerable 
sectors of the population. The Emilia-Romagna region established the “Osservatorio Clima” 
(Climate Observatory) that is a permanent regional structure with competencies for studying, 
monitoring and disseminating climate information across the region. 

Pact for Jobs and Climate (2020): Like the local "Pact for Work and Sustainable Development," 

this regional pact focuses on a just transition, warranting that climate action does not make 
existing social inequalities worse and that disadvantaged workers and communities are helped to 
transition to a greener economy. 

National 

Following a protracted six-year deliberative process, Italy has formally adopted a comprehensive 
climate change adaptation plan. However, the necessity for an adaptation plan was already 
addressed by the introduction of a series of other legislative acts relating to climate change 
adaptation and mitigation in specific sectors. Four resources were identified for the national-level 
review. 

Act N° 62 (2024): This act is particularly important because it introduced, for the first time in the 

Italian legislation, the concept of “Project of Life”. This act promotes inclusion and opportunities 
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for all people affected by disabilities. The approach is a multidimensional and based on 
customized assessment of the needs of individuals. This act is closely linked to the Bologna CSA 
because it considers how elderly and disable people move within the town. City regeneration and 
specifically NbS should help protect these vulnerable groups (“accomodamento ragionevole” - 
reasonable accomodation, that means all that is reasonable applicable to solve specific problems 
to increase disable inclusion). 

Department for policies for persons with disabilities: This department facilitates and 

coordinates disability action at national government level, with a view to ensuring full and effective 
participation and inclusion in society. Although this is not explicitly about climate change, a full 
disability policy must reflect: (i) how climate change (such as heatwaves affecting services or poor 
air quality making respiratory conditions worse) disproportionately impacts people with disabilities 
and (ii) ensure access for all people to adaptive measures and emergency assistance. 

Italy’s National Plan for Adaptation to Climate Change (PNACC) (2023) and National 
Strategy for Adapting to Climate Change (SNACC) (2022): The PNACC, which implements 
the SNACC, is an instrumental step forward in Italy´s climate resilience. These reports consider 
and evaluate the impacts of climate, vulnerabilities, and adaptation throughout sectors and 
regions. They highlight vulnerable people as the main beneficiaries of adaptation actions, 
including those at city and regional level (as seen in Bologna). 

Building a national strategy for adaptation to climate change: Analysis of the European 
and national politics concerning the adverse impacts and vulnerability to and risks of 
climate change (2015): This is the analytical and legal rationale for Italy's adaptation proposal. 

It stresses the importance of mainstreaming adaptation into sectoral policies and recognizes the 
unequal geographical distribution of climate risks, including the most vulnerable areas and 
ecosystems such as the Alps, which can be relevant for wider strategies for urban regions, 
including Bologna. 

 

Brasov, RO 

The Brasov Metropolitan Area is within the region of Transylvania, Romania. The CSA focuses on 
protecting housing, industry, agriculture, and tourism from water scarcity, excess water, as well 
as heatwaves. It also considers protecting against flooding of buildings and infrastructure, and 
the needs of vulnerable groups. 

Local 

The local policy context of Brasov is characterized by an increasing understanding of climate 
change as a policy challenge. Many of the policy documents, either directly or indirectly address 
related CSA issues. Sixteen main resources were identified for the local-level review. 

Sustainable Development Strategy of Brasov County 2021-2030 (2021) and Sustainable 
Development Strategy of the Brasov Municipality 2030 (2018): These strategies establish the 
basics of sustainable development, including climate resilience. They prioritize green 
infrastructure, resource efficiency, and community well-being that form the foundations of climate 
change adaptation. This includes the goals of economic protection and diversification, indirectly 
benefiting the commercial and tourism sectors. The 2021-2030 strategy foresees various specific 
objectives such as: 
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 Improving efficiency and reducing pollution: measures are based on energy efficiency of 
buildings, public lighting, encouraging the use of renewable resources, improvement in air 
quality monitoring, and promotion of green investments. 

 Promotion of adaptation to climate change and prevention of risks: measures on habitat 
protection, assessment of adaptation, restoring forest systems, and raising awareness on 
climate change. 

 Developing sustainable transport: modernization of major transport infrastructure, smooth 
traffic flow, increasing safety on roads. 

 Ensure access to adequate and fair housing: supporting integrated development of rural 
and urban communities, ensuring decent living and security. 

 Develop, expand and diversify the business infrastructure: supporting the development 
and expansion of business infrastructure. 

 Creating the framework for tourism management and marketing: encourage establishment 
of management organizations, sustainable tourism management, information and 
valorization, strengthening the capacity of the administration to collect, access, and rapidly 
utilize tourism data, implementing marketing strategies, increasing institutional 
partnership. 

The Sustainable Development Strategy 2030 explicitly refers to population change, housing, the 
labour market, an economic framework, tourism, education, science research, and social services 
(along with the issues of social inclusion and disadvantaged groups), traffic, transport and 
logistics, and the environment. The strategy refers to Brasov as the Romanian “Green Capital” 
and explicitly reports a SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis for the 
different sectors.  

Climate Neutrality Action Plan (2022) and Sustainable Energy and Climate Action Plan 
(SECAP) 2020-2030 (2021): These are the main tools that define Brasov’s climate response. 

They also deal with energy efficiency of buildings (to reduce the impact of heatwaves), renewable 
energy (to reduce dependence on climate-vulnerable energy sources), and to a lesser extent, 
water and waste. The SECAP includes a series of measures and strategies in key sectors such 
as buildings, transport, energy, urban planning, public procurement, community involvement, and 
waste management. The aim of the plan is to reduce emissions and promote the use of renewable 
energy resources. The SECAP commits a reduction of local emissions by 55% by 2030, compared 
to the 2008 baseline. Sector-specific vision and key measures: 

 Sector 1. Buildings, Equipment, and Facilities: measures in the building sector target 
certain aspects such as: (i) improving the insulation of buildings to reduce heat loss; (ii) 
efficient systems for the production, distribution and use of heat and hot water; (iii) 
ventilation and air conditioning systems; and (iv) use of renewable energy sources. 

 Sector 2. Transport: measures include (i) the implementation of a differentiated taxation 
system for parking lots; (ii) the development of the modal transport concept (iii) 
encouraging the use of electric vehicles for transport, powered by electric vehicle charging 
stations; (iv) replacing or supplementing outdated diesel buses with electric or hybrid 
buses for local public transport. 

Climate Change Adaptation Plan (2016): The plan identifies five core vulnerable sectors, 

namely infrastructure and urbanism, public health, biodiversity, tourism and leisure and education. 
Each sector has specific risks and vulnerabilities, general and specific objectives defined, followed 
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by measures to achieve them, with a short- and long-term horizon for implementation (2020, 
2050). The document wishes to implement the plan’s vision for the development of the area, 
looking especially at heat island control, decreasing the health risks related to climate events, 
enhancing the. biodiversity climate resilience, adapting the touristic activities to further climatic 
realities and improving awareness about climate change.  

Regional Masterplan for Water and Wastewater (2013): This plan considers both managing 

water shortages and excess water. It outlines ways to manage water resources efficiently (to 
reduce the impact of scarcity) and manage sewage infrastructure (to reduce flood risks with better 
drainage). This enables the Brasov Metropolitan Area to sustain production and commercial 
activities by securing a dependable source of water and preventing flooding caused by poor 
drainage. This Masterplan identifies the investment priorities necessary for compliance with EU 
directives in the water and wastewater sectors for the period 2013-2042. All municipalities in 
Brasov County are part of the Intercommunity Development Association in the Water Sector (IDA 
– from fragmentation to aggregation of WSS Utilities in Romania). The Association was 
established in 2007 and aims to implement joint regional development projects in the field of 
drinking water and wastewater. 

Integrated Waste Management Plan: Brasov County 2020-2025: The technical plan deals with 

waste management and contributes to further documentation on water issues (ground water and 
wastewater). Sector-specific visions and key measures include: 

 Implementation of the "Pay for what you throw away" economic tool. 

 Sustaining and developing existing actions on individual composting of bio-waste. 

 Reducing the amount of wasted food by 2025 compared to 2017. 

 Preventing the generation of printed paper waste. 

 Introducing topics in the school curriculum regarding the provision of waste generation. 

Legal and Technical Regulations Regarding the Development of Planning Documents for 
Building on Sloping Lands (2022): This document is important in terms of flooded areas and 
landslide risk, especially for mountainous areas. The regulations aim to prevent the irresponsible 
consumption of existing landscape resources by proposing a control mechanism for local 
landscape transformation. The regulations have a positive impact on preventing inappropriate 
urban development in such areas, which would otherwise contribute to increased GHG emissions. 
The document states minimum requirements and rules regarding construction regulations on 
sloping lands. 

Green Infrastructure Strategy 2024-2043 (2023): This strategy is essential for climate 

adaptation. Green infrastructure (i.e. parks) can play a large role in managing stormwater, which 
reduces flood risk, and reduces UHIs. In addition, it directly benefits businesses and tourism by 
lowering damage and raising comfort levels. There are also agricultural benefits through soil 
health enhancement and moisture retention. The document provides guidance addressed to 
architects, planners, and policy makers, offering a variety of urban solutions and associated costs. 

Urban Masterplan Brasov (2010, revised in 2024), and the master plans of Săcele, Codlea, 
Zărnești, Râșnov, Ghimbav and Predeal cities, and other 11 communes from BMA: the 

objectives are to modernize and adapt the economy, to conserve the natural and cultural heritage, 
to develop regulations and quality standards, and to improve infrastructure, connectivity, and 
sustainable mobility. The plan also foresees the major problem and risk of uncontrolled urban 



                                           

 

 
46 

                                       

development, as well as health and social protection. The majority of masterplansdo not explicitly 
mention climate change adaptation. 

Integrated Urban Development Strategy of the Brasov Metropolitan Area 2021-2030 (2021): 

The Urban Development Strategy is an integrated plan which aims to integrate climate into 
decisions about land use, zoning, and infrastructure. This includes mapping flood-prone areas, 
allocating green infrastructure areas, and directing urban expansion to reduce exposure to climate 
risks. For business and tourism, that means relocating strategically away from the highest-risk 
zones and building climate resilient infrastructure. 

Local Strategy for the District Heating Service for the Population in Brasov Municipality 
2023-2033 (2023): Although the focus of this Strategy is on heating, it also considers the energy 

aspect of heatwaves such as the potential for district cooling, or how heat supply from renewable 
sources can alleviate strain on the grid during peak demand periods. The objectives of the 
strategy are to ensure the continuity, quality, and safety of thermal energy supply to the population, 
increase efficiency in thermal energy supply, modernize and expand the district heating system, 
decarbonize the heating/cooling system to reduce greenhouse gas emissions in the Municipality 
of Brasov, promote the use of renewable energy resources, and encourage investments in the 
district heating system. 

Sustainable Urban Mobility Plan 2016-2030 (2023); Integrated Air Quality Plan 2023-2027 
(2023); Study for the Local Parking Policy (2022); and Noise Action Plan 2027 (2023): These 
four documents represent a coherent policy approach to Brasov’s urban mobility planning. The 
Sustainable Urban Mobility Plan of Brasov ensures the implementation of European planning and 
management concepts for sustainable urban mobility, adapted to the specific conditions of the 
city and its surrounding municipalities. It includes a list of measures to improve mobility in the 
short-, medium-, and long-term. The second of its five objectives is to reduce air, water, soil 
pollution, noise pollution, GHG emissions, and energy consumption. The operational objectives 
include: reducing air pollution emissions and noise and vibration levels; preserving and enhancing 
biodiversity; reducing water and soil pollution risk; reducing material consumption and waste 
production; and increasing the number of eco-friendly vehicles. The Integrated Air Quality Plan 
could be considered a complementary document, which analyses the levels of key air pollutants 
and its projections for 2023-2027, using a 2019 baseline. The study of the local parking policy 
also links to these documents and is based on three key premises: (i) parking is not free; (ii) 
parking is not a fundamental right, and; (iii) parking is a generator of traffic. Therefore, the 
measures proposed are highly relevant for reducing GHG emissions. It comprises four key 
objectives:  

 To create efficient and integrated management of the existing parking stock,  

 To create a digitized parking service,  

 To meet parking needs while minimizing urban space consumption,  

 To develop a coherent network of transfer parking facilities to reduce traffic flows towards 
the central area of Brasov. 

As another accompanying policy, the Noise Action Plan includes a list of streets where the noise 
levels exceed the maximum limits (Law n°121/2019) and the proportion of the population exposed 
to noise pollution. The main source of noise identified is road traffic. The plan also includes a 
forecast for 2027. This plan highlights ongoing measures to reduce noise pollution and identifies 
additional ones, such as increasing the use of electric and hybrid means of transport, increasing 
the use of public transport, and the installation of sound-absorbing panels along roads. 
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Regional 

Only one resource was identified for the regional-level review. 

Regional Operational Programme for Region Centru (2024): This programme sets out 

regional development priorities and funding such as the European Social Fund+ (ESF+), 
Cohesion Fund, and the European Maritime and Fishery Fund (EMFF). This includes investment 
in infrastructure, environmental protection, and sustainable tourism that can help to build climate 
resilience, as part of Smart Specializations. The relationship between the Centru Regional 
Operational Programme and climate change adaptation lies in its strategic focus on sustainable 
development and climate resilience. Through its priorities – particularly those related to green 
infrastructure, energy efficiency, and sustainable urban mobility, this programme supports actions 
that help communities better prepare for and respond to the impacts of climate change, 
specifically: 

 Priority 3: A Region with Environmentally Friendly Communities promotes investments in 
energy-efficient buildings and green-blue infrastructure, which contribute to reducing 
greenhouse gas emissions and enhancing climate resilience. 

 Priority 4: A Region with Sustainable Urban Mobility encourages decarbonized transport 
and non-motorized mobility, reducing the environmental footprint of urban areas. 

 Priority 8: An Attractive Region includes urban regeneration projects that integrate climate 
adaptation measures, such as green spaces and sustainable land use. 

These initiatives align with broader EU climate goals and help local communities in the Centru 
Region transition toward a low-carbon, climate-resilient future. 

National 

National-level policies in Romania provide guidelines and resources to the local and regional 
level. Nine resources were identified for the national-level review. 

National Climate Change Adaptation Strategy 2024-2030 (2024): This Strategy contains the 

comprehensive national approach on climate adaptation, with targeted advice and support for 
sectors such as agriculture, tourism, and infrastructure. It likely influences local climate adaptation 
plans. The Strategy outlines several key objectives aimed at enhancing Romania’s overall 
resilience to the impacts of climate change. These objectives are designed not only to address 
immediate climate challenges but also to lay the groundwork for long-term sustainability. The main 
objectives include:  

 Strengthening Resilience 

 Reducing Vulnerability 

 Integrating Climate Adaptation 

 Promoting Sustainable Development. 

To achieve these objectives, the strategy proposes specific actions across 13 key sectors, each 
tailored to address the unique challenges posed by climate change. Sectors include:  

 Water Resources 

 Agriculture 

 Energy 
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 Public Health 

 Transport 

 Data and Monitoring 

 Institutional Coordination. 

Specifically for Public Health, the strategy includes comprehensive measures to enhance the 
healthcare system’s capacity to manage climate-related health issues. This involves improving 
early warning systems for heatwaves, strengthening the response to climate-related diseases, 
and increasing public awareness about these risks. The goal is to protect the most vulnerable 
populations, particularly the elderly and those with pre-existing health conditions. For Transport, 
the strategy addresses the resilience of transport infrastructure by reinforcing roads, railways, and 
bridges to withstand extreme weather events. It also promotes the shift towards low-emission and 
electric vehicles, contributing to a reduction in the transport sector’s carbon footprint and 
enhancing overall sustainability. 

National Flood Risk Management Strategy (2010): This strategy is critical to managing excess 

water. It focuses on areas of potential implementation which will affect buildings, infrastructure, 
and assets from commercial, industrial, and agricultural sectors. The strategy also includes the 
results of the ROFLOODS Project (strengthening the capacity of the central public Authority in 
the water field in order to implement the second and third stages of the second cycle of the Floods 
Directive). The National Flood Risk Management Strategy aims to increase the quality of life by 
reducing damage caused by floods, reducing the impact of risk management measures (on a 
temporal and spatial scale) on ecological systems, utilizing the appropriate resources for 
construction, maintenance and operation of infrastructure and flood risk reduction measures, and 
maintaining appropriate continued economic activity (agricultural, industrial, commercial, 
residential, and recreational) in flood zones. 

National Plan for the Development of Hydrographic Basins in Romania (2015): This plan is 

essential for water management on a larger scale, dealing with water scarcity and floods. It has 
an impact on water use in Brasov and on flood regulation, both upstream and downstream. It aims 
to identify the future socio-economic and environmental requirements regarding water resources, 
the identification of feasible options for balancing the available water sources and water demand, 
the preliminary assessment of the potential risk to watershed flooding; identifying the actions, 
measures, solutions, and works necessary to achieve the accepted degree of flood protection for 
settlements and goods, reducing the effects of droughts, excess moisture, and soil erosion, using 
the potential of water, and meeting environmental requirements on water resources. 

National Forestry Strategy (2022): Forests are crucial for water interception, managing erosion, 
and regulating microclimates. By promoting healthy forests, this approach indirectly helps to 
manage not only water shortages (by enhancing water infiltration) but also water excess (by 
controlling runoff and preventing landslides). The National Forestry Strategy provides the 
institutional and regulatory framework of forestry activities for more efficient and sustainable 
management of the National Forest Fund. 

Neutral Romania 2050 (2022) and National Integrated Plan for Energy and Climate Change 
2021-2030 (2024): These place more emphasis on mitigation, but they also identify the needed 

for climate resilience to protect economic sectors in the transition towards a low-carbon economy. 
The strategies outline the intent to achieve:  

 Total greenhouse gas emission reductions and through enhancements of carbon sinks. 
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 Emissions reductions and enhancements of removals in all individual sectors including 
energy production, industry, transport, the heating and cooling and buildings sector 
(residential and tertiary), agriculture, waste and land use, land-use change and forestry.  

 Progress on the transition to a low greenhouse gas emission economy, including reducing 
greenhouse gas intensity, reducing carbon dioxide intensity as part of gross domestic 
product, increased long-term investment, and more strategies for related research, 
development and innovation. 

 d) To the extent feasible, expected socio-economic improvements following 
decarbonization measures, including macro-economic and social development, reduced 
health risks, and improvements in environmental protection. 

 e) Links to other national long-term objectives, planning and other policies and measures, 
and investments. 

Masterplan for National Tourism (2023): This Plan incorporates climate change impacts into 

tourism development strategies that encourage diversification of tourism products (beyond just 
skiing), sustainable tourism practices, and the setup of resilience-building for tourist destinations 
(like Brasov). The document highlights that the average length of stay is about 2.2 days for both 
Romanian and foreign tourists. Such a short average length suggests that Romania needs to 
develop its services and products further, thus leading to longer stays by tourists. In terms of the 
international dimension, tourism demand increased by more than 20% over the last decade. 
These numbers pose a challenge to achieving an economic-environmental balance. 

Territorial Development Strategy of Romania (2018) and Romania Urban Policy 2022-2035 
(2022): These national spatial planning documents were developed as part of national spatial 

planning, considering constraints affected by environmental and climate risks. Romania's 
territorial development strategy is a long-term policy document that outlines the vision for the 
development of the country's territory up to 2035 and sets out national development objectives, 
measures, actions, and projects. The Territorial Development Strategy represents the planning 
exercise for the development of the national territory and discusses the following questions: 

 What measures and projects can contribute to increasing the national capacity to generate 
economic growth and maintain and attract an innovative workforce? 

 What areas require specific interventions to capitalize on or protect natural and built 
capital?  

 How can a balance be ensured between economic, environmental, and cultural policies 
to plan the development process coherently and preserve national identity? 

 

Birmingham, UK 

Birmingham is part of the West Midlands region of the UK. It faces numerous climate change 
challenges, primarily regarding pluvial flooding, especially in storm events, and future higher 
temperatures. As a Biophilic City and a Tree City of the World, the Birmingham CSA focuses on 
the role of vegetation management to build climate resilience. 

Local 

Birmingham’s local policies evidence sustainability and climate resilience, including explicit 
attention paid to addressing pluvial flooding, extreme heat, and the role of green infrastructure. 
Seven resources were identified for the local-level review. 
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Birmingham City of Nature Plan (2022): This plan is a key component of Birmingham’s profile 

as a Biophilic City – one that learns from and embraces nature and its natural systems. The City 
of Nature Plan emphasizes the vital role of green space for biodiversity and health. Although it 
may not specifically address pluvial flooding and extreme heat risk, the focus on maintaining and 
extending natural habitats, permeable surfaces, and urban forests naturally leads to doing so. 
The plan investigates the connection between green management and climate change by 
encouraging trees and green spaces to intercept rainfall, protect the city from runoff, provide 
shade and evaporative cooling – a way of natural cooling that counteracts the UHI effect. It 
supports NbS as a critical part of climate adaptation, and it also integrates the elements of 
environmental justice and ecosystem services. 

Birmingham Food Systems Strategy (2022): This strategy is an eight-year vision towards a 

food system and economy where food choices are affordable, healthy, and appealing for all 
citizens, with less harm to the environment from the food system in Birmingham. It aims to lessen 
the environmental impact of the food system as it may have indirect connections to climate change 
adaptation, through local food production, reduced food miles, and perhaps in some cases, an 
impetus to include urban agriculture, which in some instances includes green infrastructure. Thus, 
it implies the promotion of stable land use for food production to promote sustainable land use, 
which might include green infrastructure for water retention and temperature regulation. 

Birmingham Clean Air Strategy (2022): This plan is designed to target air quality, giving the 
public health impacts during periods of extreme heat that can exacerbate respiratory problems. It 
also suggests urban greening as an approach to combating the impacts of pollution, which would 
result in not only cleaner air but also local cooling. The relationship between green space 
management to climate change is made explicit through the function of vegetation in removing air 
pollutants and carbon sequestration, two critical components of climate change mitigation and 
adaptation. Specifically, the strategy is grounded on pollution climate mapping and the creation 
of a Clean Air Zone in Birmingham city centre. 

Electric Vehicle Charging Strategy (2021): This strategy aims to provide an extensive public 

electric vehicle charging network throughout Birmingham – this spending is for an infrastructure 
to support electric vehicles and is focused on climate change (largely through a zero-carbon 
transport system). The size of the foreseen infrastructure is highly dependent on market need, 
but a reasonable number to properly conducting the strategy should reach over 5000 charge 
points. 

Birmingham Development Plan 2031 (2017): This is the key spatial planning framework 

document. It defines development in the city into the future. It includes sustainable drainage 
systems (SuDs) policy for new development, a key part of the solution to pluvial flooding. It also 
addresses the inclusion of green infrastructure to mitigate the UHI. The plan delves into the 
interconnection of green management with climate change through its zoning regulations, 
requirements for green infrastructure in new developments, and the designation of green corridors 
and open spaces that are conducive to both flood resilience and cooling. This plan is the critical 
guide to incorporating green infrastructure into the built environment to mitigate the effects of 
climate change. The plan is organized in different specific policies regarding all the critical aspects 
of the city. Within the main objective is the creation of an economically successful, safe and 
healthy city. 

Route to Zero Action Plan (2021): This describes the city’s approach to reducing carbon 

emissions as part of a just transition. It incentivizes the development of green technologies and 
practices, which can have co-benefits for adaptation. For example, retrofits and investments in 
social housing to meet carbon reduction targets are an opportunity to consider climate resilience 
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of homes. Investment in nature as part of the Urban Nature development and Urban Forest 
Accelerator is an opportunity to create and maintain NbS. 

Birmingham Transport Plan 2031 (2021): This document promotes the shift to sustainable 

modes of transport, reducing emissions, and improving air quality. Though not specifically 
designed to address pluvial flooding or extreme heat, they link indirectly. For example, 
encouraging active travel (e.g. walking and cycling) will serve to reduce impervious surfaces 
where new projects integrate pervious materials. The focus on green transport corridors could 
also include tree planting, which benefits both flood attenuation and cooling.  

Regional 

The West Midlands region of the UK is governed by a regional authority, the West Midlands 
Combined Authority. This Combined Authority has some distinct governance powers, but it also 
supports the functioning of the seven local authorities within, including Birmingham. Four 
resources were identified for the regional-level review. 

West Midlands Climate Change Adaptation Plan 2021-2026 (2021) and West Midlands 
Adaptation Reporting Power (2024): Both documents directly address pluvial flooding and 

severe hot temperatures across the West Midlands. They offer strategies for adaptation, which 
include regional flood management plans, early warning systems, and measures to mitigate the 
UHI effect. The plans consider the role of green infrastructure and NbS. The Climate Change 
Adaptation Plan specifies the roll-out on local tree planting programmes, ensuring that all 
schemes contribute to climate adaptation objectives, including the reduction of flood risk. This 
plan has a specific risk assessment with actions devoted to health, communities, and the built 
environment. The plan also reports several case studies. The Climate Adaptation Reporting 
Power is a complementary report, submitted cyclically to national government under national 
climate change policy mandates (discussed further in Section 3.3.8.3) in which all the actions are 
accompanied by indicators. Specifically, all potential climate threats are reported in terms of risks 
and impacts; urgency scores; climate drivers; and likelihood. 

Transport for West Midlands Strategic Transport Plan (2016) and the forthcoming Local 
Transport Plan (for the West Midlands region) guide how the transport system will be developed 

within the region. The Local Transport plan comprises six “big moves”; these are: 

 Behavior change 

 Accessible and inclusive places  

 Safe, efficient, and reliable network 

 Walk, wheel, cycle and scoot 

 Public transport and shared mobility 

 Green transport revolution.  

Climate resilience, specifically the need to include climate adaptation, flood risk, and the role of 
green infrastructure are feeding directly into the next plan, and many of the measures proposed 
for sustainable transport have co-benefits for climate adaptation (e.g. green transport corridors).   

National 

The national framework in the UK is the legislative and policy framework on which climate change 
adaptation hangs. Six resources were identified for the national-level review. 
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2012 National Planning Policy Framework (2023 update): This is a crucial policy document 

which provides direction for planning decisions in the UK. It highlights the role of sustainable 
development and places a duty on local planning authorities to prepare for climate change, for 
example, by way of protecting against flood risk and the UHI effect. It encourages the use of 
Sustainable Drainage Systems (SuDS) and the incorporation of green infrastructure in new 
developments. The connection between green management and climate change in this 
framework is manifested through promoting green infrastructure, open spaces and SuDS as part 
and parcel of good design and as elements that add to climate resilience. 

Environment Act (2021): This Act establishes the statutory framework for environmental 
protection and improvement, including biodiversity net gain and water management. Not just 
about climate change, this has direct implications for pluvial (from healthier river systems and 
better water retention) and for ecosystems (that contribute to cool) that support it. Biodiversity net 
gain is at the heart of the Act and contributes to green management, which in turn helps mitigate 
climate change; healthy ecosystems are less prone to climate impacts and can deliver vital 
ecosystem services for adaptation. 

Water Act (2010): This Act aims to simplify, improve and modernize the management of water 

and reduce flood risk in England and Wales. It imposes obligations on authorities regarding flood 
risk and sustainable water use. It forms the basis of many local and regional flood alleviation 
projects and supplies the legislation for taking SuDS and other pluvial flood management 
measures forward. The Act’s connection to green management and climate change is due to its 
provision for natural flood management (NFM) methods which includes reinstating wetlands, 
woods and other natural features to slow the movement of water and increase water storage. 

Climate Change Act (2008): This Act is predominately mitigation-focused (reduction of emissions 

to net zero) targets, which indirectly affect adaptation through drives towards transitioning to a 
low-carbon economy, and to provide for a system of carbon budgeting. Investments in renewable 
energy and energy conservation can thereby release resources for adaptation. Further, the green 
economy focus could promote the adoption of green technologies and practices that also serve 
adaptation purposes. 

Climate Change Act Adaptation Reporting Power and National Adaptation Programme 
(2008): this requires prescribed entities (including utilities and transport service providers) to 

report their climate change risks and adaptation measures every five years via the Adaptation 
Reporting Power (see Section 3.3.8.2). These feed into the national adaptation plan. 

Climate Adaptation Research and Innovation Framework (2025): This is a strategic initiative 

aimed at enhancing the country's resilience to climate change impacts. It focuses on fostering 
research and innovation to better understand and address the challenges posed by climate 
change, including extreme weather events, rising sea levels, and other environmental changes. 
This framework aims to bring together various stakeholders, including government bodies, 
research institutions, and industry, to collaborate on developing effective adaptation strategies. 
The framework emphasizes the importance of integrating scientific research with practical 
applications to ensure that communities and ecosystems can adapt to changing climatic 
conditions. 

 

Policy alignment to EU themes 

Table 3 provides an overarching evaluation of how well the policies at all levels per CSA align to 
key themes across the EU Green Deal, the EU Strategy on Adaptation to Climate Change, and 
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the EU Mission on Adaptation to Climate Change. It shows that CSA policy is quite well aligned 
with EU themes on adaptation. Out of a possible total score of 35, all CSAs scored between 27 
and 31. Different CSAs have different strengths, as the highest scores among the themes are 
spread. This implies that there are opportunities to review the policy feature in for a theme in a 
high-scoring CSA apply methods or approaches to other CSAs which may not score as highly. 

The themes with the highest average score that demonstrate the most alignment are Clear and 
defined adaptation actions and Knowledge and data-driven action (Average of 4.75). It suggests 
that all CSAs have sufficient information to inform adaptation actions within their respective 
policies. On the other hand, the lowest average scoring theme was Policy integration across levels 
and sectors (average of 3.38). This was the only theme in which no CSA scored a maximum of 5, 
which implies that there may be some lack of cohesion in climate change adaptation governance 
that needs wider consideration. The theme with the highest range of scores was Community and 
stakeholder engagement (range of 3), followed by NbS and Ambition and Leadership (both a 
range of 2). Therefore, these themes could have more targeted attention paid to them in climate 
change adaptation policy across the CSAs. 

Table 3 - Evaluation scores of CSA alignment to EU adaptation policy key themes. Scores are on a scale of 1-5, where 

1 = no evidence of alignment with parameter and 5 = strong evidence of alignment with parameter. 

 

P
ra

g
u

e
 

L
e
ip

z
ig

 

F
u

n
e
n

-O
d

e
n

s
e
 

A
th

e
n

s
 

B
a
rc

e
lo

n
a
 

B
o

lo
g

n
a
 

B
ra

s
o

v
 

B
ir

m
in

g
h

a
m

 

Clear and defined adaptation actions 5 5 5 4 5 5 5 4 

Policy integration across levels and sectors 3 3 3 4 3 3 4 4 

Knowledge and data-driven action 5 5 5 5 5 4 5 4 

Community and stakeholder engagement 4 4 5 3 2 5 3 4 

Finance and resource mobilization 4 3 5 3 3 3 4 4 

NbS 5 4 5 3 5 4 3 4 

Ambition and leadership 5 5 4 5 4 5 5 4 

Total score 31 29 32 27 27 29 29 28 
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Literature Review 

Progress in adaptation in EU Member States is growing. However, while science on adaptation 
moves fast, the governance of adaptation moves even faster (Biesbroek et al., 2010), which can 
impact policy coherence. Research shows that there are many challenges limiting the pace and 
extent of implementation at the necessary scales. This section explores the perspectives across 
both peer-reviewed academic literature and grey literature on EU policy regarding adaptation 
progress and discusses some of the potential underlying factors influencing the extent of 
implementation. 

Evaluation of EU adaptation policy 

The overarching perspective in literature is that the EU Commission has developed a sound policy 
for climate change adaptation. The EU framework is thought to be comprehensive and climate 
adaptation is incorporated into relevant policy areas, complemented by a range of relevant tools 
and initiatives to share knowledge on adaptation (European Court of Auditors, 2024). The 2021 
EU strategy on adaptation makes progress on the previous (and first) EU adaptation strategy from 
2013, which focused on knowledge creation, towards one focused on the development of 
solutions, from planning to implementation (Albrecht, 2024). 

More specifically in a review of the EU Mission on Adaptation to Climate Change by Rayner 
(2023), it was noted that: 

 The Mission has absence of a clear definition of “resilience”, and uncertainty regarding the 
interpretation of “just” resilience, which could lead to differences across EU Member State 
on outputs, outcomes, and impacts in regions and communities. 

 It is not clear how participatory ideals would be delivered in practice and how 
transformative concepts could win stakeholder approval. 

 Research should consider how to coordinate the bottom-up governance approach outlined 
enough for coherent outcomes across boundaries. 

 Questions remain on the synergies across economic, social, and environmental policy 
siloes, especially between mitigation and adaptation as they are two separate Missions 
which could be pursued simultaneously in the same area. 

 Questions remain on how the public and private sector develop relationships to deliver 
new visions, particularly with raising sufficient finances and given the likely restricted EU 
fiscal rules on public spending. 

While adaptation ambition in current EU policy is high, action to date has not kept up with said 
ambition (European Court of Auditors, 2024). There are likely several reasons for this. One reason 
may be due to ambiguity in legislative guidance and targets regarding adaptation. For instance, 
there are no measurable or legally binding targets, nor a timeline for adaptation delivery, 
compared with climate change mitigation e.g. limiting warming to 1.5°C above pre-industrial levels 
by 2050 (Albrecht, 2024; European Environmental Bureau, 2021). Therefore, policymakers may 
find goal setting for adaptation and measuring progress challenging, and thus less motivated to 
undertake adaptation planning if there is no standardized way to report on and monitor it. 

EU climate policy evaluations prior to the more recent EU policy initiatives, which focused on 
mitigation (as adaptation policy remained at early development stages) commonly agreed on 
findings that climate change is framed as a market and/or state failure; that voluntary measures 
are often ineffective; that EU-level policies drive policies in latecomer EU Member States; and 
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that a lack of monitoring and weak enforcement are major obstacles to effective policy 
implementation (Haug et al., 2010). In addition, a past review of biodiversity policy implementation 
highlighted obstacles in improving EU policy in part due to its low level of enforcement and 
nonbinding nature (Santamaría & Méndez, 2012). Arguably, similar challenges remain in the 
present-day regarding adaptation. 

Application of adaptation policy at different governance levels 

Several studies have reviewed adaptation policy design and implementation across Europe, with 
results demonstrating varying levels of progress. At the national level, there have historically been 
challenges in developing detailed climate change adaptation plans due to context specificity of 
adaptation (Biesbroek et al., 2010). This also emphasizes the importance of taking a local 
approach to climate change adaptation policy, which recent literature focuses on. 

Local-level adaptation plans in Europe have generally improved in quality over time (Figure 5), 
but the overall quality of all plans remained low overall in accordance with the study criteria 
(Reckien et al., 2023). This study reviewed a sample of 327 European cities of the former EU-28, 
showing that 161 (51%) had an adaptation plan published between 2005 and 2020 – noting that 
this is before the EU Strategy on Adaptation to Climate Change was published. While adaptation 
plans became more detailed, they were, however, not necessarily broader in terms of topics and 
sectors addressed. Key evaluation areas that scored lowest in overall quality across plans were 
(i) monitoring and evaluation; and (ii) societal participation, and the rate of improvement in quality 
over time for the different evaluation areas differed. These findings highlight that local plans, 
despite making gradual progress, fall short of achieving a comprehensive and larger-scale impact 
at a broader European level. 

 

Figure 6 - Climate change adaptation plan scores in European cities over time (Source: Reckien et al., 2023)  
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There are further nuances and geographical variation with progress on adaptation policy across 
regions of Europe. For example, a study of 11 southeastern European countries showed little 
national level direction and a lack of common structured framework across energy, climate, 
adaptation, and urban planning. However, there were more defined, local level adaptation 
measures addressing specific vulnerable sectors, which were also integrated with other territorial 
strategies (Pietrapertosa et al., 2018). Another study of nine coastal regions in northwestern 
Europe identified that the length and history of collaborative working across stakeholders was 
positively associated with progress in adaptation planning which contradicted with past EU 
guidelines at the time; seeking agreement with stakeholders responsible for implementation at 
the penultimate stage (Rutherford et al., 2020). 

The literature has also evaluated policy supported through other EU initiatives. The Mayors Adapt 
initiative, set up in 2014 as part of the Covenant of Mayors (CoM), is an EU initiative for local 
governments to implement policy on adapting to climate change. It provides support for CoM 
signatories in developing, implementing, and monitoring adaptation plans. A review of 137 
municipalities across the EU that submitted climate risk assessments via the CoM platform by 
November 2018 showed a low level of agreement in assessments from municipalities from similar 
climatic regions – arguing that there is potentially low effectiveness in the reporting template of 
the CoM specifically regarding the risk assessment for adaptation (Hernandez et al., 2020). 

Factors influencing adaptation progress 

Effective climate change adaptation policy is often hindered, or limited by a range of factors, 
particularly at the local level. Literature that has reviewed these challenges or barriers to the 
progress or implementation of climate change adaptation policy are grouped into three key 
themes: government underreaction (for several underlying reasons); approach in policy design; 
and international crises and externalities. These factors may complicate the integration of 
adaptation into policy which can increase long-term risks and costs to cities and their citizens. 

Government underreaction 

Government underreaction in planning for climate change is a known factor affecting adaptation 
progress, and the reasons for this can be complex and multiple, as well as intentional or 
unintentional – or even a combination of both. 

Capacity challenges within local governments can limit the ability to develop adaptation plans. 
Financing is a particular issue for EU Municipalities in successfully implementing investment 
initiatives in their locales (European Investment Bank, 2025). Consequently, human and technical 
resources are constrained, which can de-prioritize climate action in local governments in place of 
delivering essential services for the public. Research has investigated some of the underlying 
causes of sustained underreaction or lack of implementation in climate change adaptation policy. 
These include: 

 General lack of expertise on climate change in local governments (Haasnoot et al., 2024), 
as limited in-house knowledge can directly impact the extent and detail of plans. 

 Climate change itself has low visibility, which enables governments to downplay urgency 
(Howlett & Kemmerling, 2017). This is arguably a justification in regions that may not have 
yet felt the extreme effects of climate change. 

 Framing climate change as unavoidable (Howlett & Kemmerling, 2017), which justifies 
inaction in the framing of climate change being perceived as inevitable or beyond decision-
makers’ control. 
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 A lack of indicators to measure the effectiveness of adaptation policy (Biesbroek et al., 
2010), and it is well known that monitoring and evaluation adaptation actions are the most 
challenging and weaker parts of adaptation plans as a result (Reckien et al., 2023). 

 Waiting for “certainty” before acting (Haasnoot et al., 2024) – climate change typically 
defies the traditional approach for decision-making in governance due to the extent of 
future uncertainty, which makes climate change adaptation policy a particular challenge 
to design. However, Haasnoot et al. identify that the consequence of waiting too long to 
act may lead to increased climate risks and costs. 

 A lack of generally accepted instruments to implement adaptation (Biesbroek et al., 2010), 
as institutional problems associated with multi-level governance and policy integration 
regarding how adaptation actions can be designed, organized, and financed are perceived 
as a greater challenge than finding technical solutions – this is discussed in more detail 
further below. 

Governance coordination and cooperation is also part of the challenge. It is acknowledged that 
adaptation cannot be delivered in isolation. Climate change impacts and consequential adaptation 
actions are typically local, and to ensure the return on investments are truly felt at a larger scale, 
adaptation must be an integral part of all relevant policies (i.e. mainstreamed) to ensure they 
remain appropriate as the climate changes (Biesbroek et al., 2010). Therefore, for adaptation 
planning and implementation to succeed, multiple stakeholders (government, private sector, 
NGOs) must collaborate, but conflicting interests and fragmented responsibilities make 
coordination difficult. There is also uncertainty in long-term funding and investment which 
discourages effective adaptation planning. Public involvement is crucial but often insufficient, 
leading to resistance and delays in project implementation. There can also be overlapping policies 
and jurisdictional conflicts, which create inefficiencies and hinder decision-making. Finally, as 
previously discussed, many adaptation projects lack clear success metrics, making it difficult to 
assess effectiveness and adjust strategies accordingly (Dieperink et al., 2016). 

Unlike many other areas of environmental policy, adaptation is likely to be motivated in many 
cases by self-interest and hence undertaken voluntarily (Biesbroek et al., 2010). This also implies 
that reasons for underreaction can be linked to intentional actions to not act. Research has shown 
that intentionally downplaying the climate emergency to avoid pressure to act is a tactic in blame 
avoidance (Howlett & Kemmerling, 2017), as is denying hazardous events having taken place in 
the name of shifting the focus on other economic, political, social, or cultural topics (Haasnoot et 
al., 2024). 

The challenges outlined in this section are not exclusive to adaptation. Climate mitigation, even 
with its greater global emphasis to date and strong policy mechanisms, faces implementation 
challenges in governance where there is a lack of guiding policy at higher levels. For example, 
Knez et al. (2022) identified that in a study of Balkan nations, the only EU Member State in the 
study sample (Croatia) had progressed further in mitigation policy planning than the non-member 
nations, demonstrating that EU policy may play a role in influencing policy progress. Nevertheless, 
the implementation of specific activities remained low. 

Approach in policy design 

There are different approaches in designing adaptation plans. Two key approaches previously 
studied in EU adaptation policy are (i) dedicated – which are policies and measures that are 
specifically designed for climate change adaptation, such as standalone climate adaptation plans; 
and (ii) mainstream – a means of integrating climate considerations into existing sectoral policies, 
such as urban planning, transport, or health. Reckien et al. (2019) analyzed 885 European cities 
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of the former EU-28 and identified that of 321 local climate plans which mentioned adaptation, 
29% of them were mainstreamed to some extent, while the remainder were dedicated. While a 
dedicated approach is more focused, it can be isolated from broader policy agendas, whereas a 
mainstream approach may have greater coherence with other policy goals, adaptation priorities 
may become diluted which has implications for implementation success. 

International crises and externalities 

Major international crises can also both obstruct or accelerate EU initiatives for a green transition 
and growth in climate change adaptation. Historically, crises such as the 2008 financial crash 
stalled progress in climate action. However, recent crises such COVID-19 and the war in Ukraine 
have provided the EU with opportunities to fund green transitions through recovery programs 
which boost energy independence via renewables and wean off Russian fossil fuel imports, for 
example, simultaneously supporting the adaptation agenda. Conversely, these same crises with 
their deepening economic impacts risk a growth in far-right populist parties making greater gains 
in European Parliament, who are known to weaken climate ambitions within EU Member States 
(Rosamond, 2023) and would consequently further limit the implementation of adaptation 
initiatives. 

 

Policy conflicts and trade-offs 

Planning and implementing climate change adaptation policy in the EU may result in trade-offs 
impacting social, economic, and environmental dimensions. Trade-offs may be at the expense of 
adaptation and therefore reduce the efficacy or extent of adaptation plans and actions. They can 
also be in favor of adaptation, thus at the expense of another system, service, plan, or action. A 
particular challenge for governments is striking the right balance of resource allocation between 
essential service delivery with longer-term strategic planning that impacts citizens, such as 
adaptation measures. Literature reviewing adaptation policy in Europe addressed different trade-
offs. 

EU Member States and other nations within Europe are largely developed, and therefore 
adaptation initiatives may be seen as a lower priority because of a perception of adaptive capacity 
(Kyriakopoulos & Sebos, 2023), potentially due to the relative availability of money and resources 
at the global level – which could make policy trade-offs at the expense of adaptation more likely 
to happen. However, there has been substantial damage and loss across Europe due to extreme 
weather events in recent years. For example, 2022 saw record-breaking temperatures and an 
extended period of drought over the summer months, facilitating the spread and intensification of 
large fires across multiple regions of Europe. Additionally, winter storms at the start of 2022 were 
particularly impactful, with three landing sequentially in one week across northwestern Europe; 
and the isolated anomalies in heavy precipitation and flooding around the end of the summer 
season, particularly across southern parts of Europe (C3S, 2023). Furthermore, current shifts in 
the European policy landscape towards simplification and better alignment between regulations, 
referred to as “omnibus” and “cutting red tape”, may lead to deregulation regarding environmental 
protection. These recent events underscore the risk of deprioritizing adaptation via policy trade-
offs. 

A well-known example of adaptation policy conflict is with mitigation policy, largely linked to other 
environmental trade-offs. Kyriakopoulos & Sebos (2023) highlight there being considerations to 
make between the immediate local advantages of adaptation and the long-term global benefits of 
mitigation. Resource challenges are often the crux of the issue, as a decision on one resource for 
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adaptation purposes could negatively impact at least the same resource in terms of mitigation 
progress, or vice versa. Examples include: 

 Delivering a large adaptation infrastructure project such as flood defenses may be carbon-
intensive to construct, increasing greenhouse emissions. 

 Building well-insulated housing to limit winter heating energy costs could result in 
increased energy consumption for cooling in warmer months to reduce overheating risk. 

 Hydropower dam construction upstream affecting the ability of wetlands and floodplains 
acting as a buffer to the impacts of floods and drought. 

 Opposing needs for increased irrigation and reduced water consumption (European Court 
of Auditors, 2024). 

Some trade-offs may be economic; a hypothetical example being enhancing building codes and 
increasing land use restrictions as an adaptation solution. The intent of such enhancements and 
increased restrictions from a planning perspective is to protect citizens from the impacts of climate 
change. However, it may constrain development, be more costly to implement, and therefore not 
optimize local economic growth. The challenge is exacerbated further for vulnerable populations 
– as they are often disproportionately impacted by climate change (IPCC, 2022). This leads to 
challenges in balancing finances, climate risk, and social equity. 

Further to this, there is a need to balance social and cultural factors in developing adaptation 
plans. Broadly speaking, the extent of citizen and stakeholder engagement impacts social equity 
and policy legitimacy, but on the other hand, such engagement can also lead to shifting 
responsibilities unfairly from government to individuals (Mees et al., 2018). Nevertheless, 
engagement with stakeholders is particularly important in local settings for climate adaptation as 
expert knowledge can be drawn upon to tailor plans and actions appropriately. Trade-offs may 
relate to the knowledge co-produced; potentially influenced by the type of engagement. Mees et 
al. outline these as follows: 

 Hierarchical co-production: Government mandates citizen actions through regulations 
(e.g., building codes) 

 Incentivized co-production: Citizens are encouraged to participate through subsidies or 

awareness campaigns 

 Deliberative co-production: Citizens and authorities collaborate through dialogue and 

decision-making processes. 

A relevant example regarding the consideration of social and cultural factors in adaptation that 
could apply to several CSAs is fire management. Oliveras Menor et al. (2025) argues that 
traditional firefighting approaches are no longer sufficient, and that past fire suppression policies 
at the expense of former indigenous and local fire management practices have led to landscapes 
with a greater fuel load that heightens fire risk and increase emissions from wildfires in a continued 
warming climate. In Europe, programs building a more integrated fire management approach 
have taken place across France, Spain, and Portugal. If such an approach were expanded further, 
however, additional potential trade-offs may require consideration, such as the impacts to air 
quality exposure (which is especially politicized in recent years), more NbS, and water resource 
management. 

Trade-offs in adaptation policymaking are ostensibly unavoidable, whether decisions impact other 
policy areas or dilute adaptation policy itself. Nonetheless, recent extreme weather events 
attributed to climate change across Europe raise the urgency of action, and thus the necessity of 
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acknowledging and managing trade-offs across policy areas to avoid maladaptation, protect the 
most vulnerable communities, and scale up climate resilience. 

Synergies with other policies 

While this Section has largely discussed a range of challenges in planning and implementing 
climate change adaptation policy, there are also synergies across policies that support climate 
change adaptation goals, which can be positively exploited to support implementation. As the EU 
Strategy on Adaptation to Climate Change highlights the need for “more systemic adaptation”, it 
directly addresses a synergistic approach to policymaking. 

At the EU level, there are synergies related to climate change adaptation across many policies. 
Specifically, Albrecht (2024) identified adaptation being mainstreamed through other directives 
and regulations across sectors, which include: 

 The Environmental Impact Assessment (EIA) Amendment Directive 2014/52/EU: 

Adaptation is considered a reason for the adoption of the Directive, on the grounds of not 
doing so having negative environmental impacts and endangering economic 
development. EIAs are also required to assess the impacts of projects on their 
vulnerability to climate change. 

 Regulation on infrastructure funding e.g. Regulation 2021/1060/EU: European funds 

are expected to align with climate change adaptation. This regulation example outlines 
common provisions for funds such as the European Regional Development Fund, the 
European Social Fund Plus, and the Cohesion Fund and the funding from these link to 
the climate proofing requirements of medium- and long-term infrastructure investments. 

 Taxonomy regulation: Appointed in 2020, this regulates transparency for companies 

and investors in investments in projects and economic activities. Climate change 
adaptation is subject to this regulation as one of six environmental objectives used to 
determine the environmental sustainability of investments.  

 The Floods Directive 2007/60/EC/D: This is considered a mandatory consideration of 

climate change adaptation, as it requires the impact of climate change flood hazards to 
be accounted for as part of preliminary flood risk assessment and flood risk management 
plans and is subject to periodic review. 

 The Water Framework Directive (WFD) 2000/60/EC: While not explicitly mentioning 

climate change, it is implied that it be considered in river basin management. Its iterative 
approach to reviewing and updating obligations complements the iterative approach as 
advised for undertaking adaptation planning appropriately (e.g. ISO14090:2019). 

As discussed in Section 4.4, there are also synergies between climate change adaptation and 
mitigation. Biodiversity and nature-focused policies are an example of achieving this as there are 
co-benefits to implementation. Programs to increase vegetated land such as afforestation, 
reforestation or urban greening at scale not only provide carbon sequestration effects that can 
offset some greenhouse gas concentrations, but also alleviate flood risk and heatwaves, while 
also enhancing biodiversity and wellbeing (Hautamäki et al., 2025; Hasegawa et al., 2024; 
Ariluoma et al., 2021). As such, adaptation is explicitly featured in the EU Forest Strategy for 
2030, in that forests are considered a “natural ally in adapting and fighting against climate change” 
(European Commission, 2021b). 

More broadly, Kyriakopoulos & Sebos (2023) highlighted some sectors with favorable synergies 
with climate change adaptation. For instance, decisions on land use may be beneficial. Focusing 
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on compact urban developments may lead to lowering land demand, reducing hazard exposure 
and providing the ability to avoid risk-prone areas for development altogether, in conjunction with 
protecting valuable ecosystems. Another, as previously discussed, is green infrastructure, with its 
co-benefits around mitigation, ecosystem services, thermal comfort, stormwater management, 
food security, and supporting socio-economic resilience.  

As the EU has positioned itself as a leader in promoting NbS through its adaptation policies, there 
are several instances of these synergies in action at the local level. Through supporting initiatives 
of SECAP and CoM, some examples identified by Scorza & Santopietro (2024) include: 

 Barcelona’s urban forest plan, which acknowledges co-benefits regarding climate 
mitigation and moderating city temperatures 

 Copenhagen’s Cloudburst Management Plan to address pluvial flood risk which includes 
a range of measures, including green roads in side streets to complement larger 
infrastructure interventions 

 Antwerp’s heat stress mapping, which helps identify UHIs and inform adaptation at three 
scales (city-wide, local, and individual citizen). This includes mandatory green roof 
installation on any new or renovated buildings, as well as permeable and green parking 
lots. 

As challenging as implementing adaptation may seem, the literature shows examples across 
Europe where synergies are possible, particularly across sectors. Indeed, there are challenges 
around a limited evidence base, financing gaps, and governance barriers, as policies are often 
fragmented and voluntary, which make scaling up a challenge (Calliari et al., 2022). NbS are 
increasingly featured in literature as a suitable adaptation solution with social, economic, and 
environmental co-benefits. Therefore, taking a cross-cutting approach to NbS, leveraging a wide 
range of existing sectoral EU policy and guidance would help reinforce EU aspirations to scale up 
NbS and deliver more systemic adaptation that provides an inclusive and just response to climate 
change.  
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Discussion: State-of-the-art implementation options 

Synthesis of policy review and literature review 

The review of academic and grey literature draws several important conclusions about the efficacy 
of climate adaptation policy from across the EU and specifically the CSAs in the CARMINE 
project. 

The academic and grey literature reviewing adaptation policy across the EU has a largely 
consistent consensus. The latest EU adaptation policies are ambitious and comprehensive. 
However, the pace of adaptation has not picked up at the appropriate speed to respond to the 
climate challenge that lies ahead. This is due to a vast and complex range of challenges and 
barriers in governance at multiple levels. While there are opportunities to leverage synergies and 
limit trade-offs through utilizing other existing policies that address adaptation and its co-benefits, 
this will require engagement across governance levels (vertical), as well as cross-sector and 
among bordering governments (horizontal), particularly at the local-level. 

The policy review demonstrates that the CSAs show commitment to climate adaptation and 
alignment to EU policy. However, there are different levels of implementation of adaptation 
policies, and CSAs’ policies align differently in accordance with key EU themes. This section 
highlights some of the key findings from the policy review for each CSA (Section 5.2), identifying 
some of the policy structures that work well, where there are gaps, and whether there are any 
other policy mechanisms or actions that could help each CSA in addressing their climate change 
challenges. Broader implementation considerations are then introduced based on the literature 
review (Section 5.3), which may be applicable to other CSAs. 

 

Specific Case Study Area policy implementation considerations 

In organizing the systematic review of policies, the CSAs were asked to provide clear indications 
of the implementation objectives for these policies. The assessment facilitated the identification 
of levels of compliance and any discrepancies between existing policies and the specific 
objectives of the CSAs. It is important to note that there may be some differences, which can be 
more pronounced at times, in the various levels of implementation across policies, particularly 
regarding integration vertically across levels, and horizontally across sectors. The potential 
integration gaps may impact resource mobilization and stakeholder engagement, resulting in a 
potential degree of uncertainty regarding the application of financial techniques, and 
consequently, a lack of attention in participating stakeholders. The following sections consider 
CSA-specific strengths and opportunities based on the policy reviewed, to provide some possible 
future direction in enhancing the implementation climate change adaptation policies and 
initiatives. 

Prague, CZ 

In Prague, the local and national policies address both heatwaves and air quality directly and 
indirectly. The coherence of climate change adaptation, sustainable mobility, and environmental 
protection provides a strong rationale for protecting the local urban population. National policy is 
on sound footing, but the efficacy of implementation for protecting the most vulnerable is 
dependent on local delivery. Opportunities include: 
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 Ensuring priority is given to local authorities through dedicated national funding and 
resources to deliver initiatives aimed at vulnerable populations during heatwaves and 
instances of heavy air pollution.  

 Developing detailed and widespread national guidance to local governments on how to 
identify, access, and support vulnerable groups during these events. 

 Investing in national level data collection and research on the health effects of heatwaves 
and air pollution upon specific vulnerable groups to enable more targeted policy 
interventions. 

However, to provide more protection for the most vulnerable in the population, including those on 
low incomes, those who are retired, and tourists, Prague might also require: 

 Direct incorporation of the requirements of such specific vulnerable target groups in all 
relevant policy documents and action plans. 

 Strengthening focused outreach and support programs tailored for these populations, 
including clear communication about health warnings and access to cooling resources. 

 Bolstering the collaboration of environmental, health, and social services departments to 
involve a multidisciplinary approach to preparedness and response. 

 Disaggregating data to reveal gaps in coverage and to advise revisions to policy going 
forwards. 

Leipzig, DE 

Leipzig’s local plans demonstrate all-inclusive climate adaptation, having considered a range of 
factors such as population, vegetation, buildings, wildfire smoke, and flooding. The city scale 
takes advantage of a multi-level policy framework by integrating local urban planning documents 
focusing on green and blue infrastructure with regional strategies that promote inter-municipal 
cooperation. These local steps are substantially supported by strong national laws and funding, 
like the Federal Climate Change Act and Coal Phase-out Act, that make for a cleaner environment 
and reduced climate risk. 

Attention is being paid to NbS (e.g. street trees, green-blue infrastructure, and open spaces), 
especially locally, with specific relevance for addressing the UHI effect and stormwater hazards. 
Although specific policies regarding respiratory effects of smoke from wildfire may not be as 
detailed at the local level, the overall commitment to improve air quality by reducing ambient 
pollution and promoting clean mobility indirectly confronts this issue. The shift toward integrated 
urban planning and disaster risk reduction at all levels of governance reflects an understanding 
of the interconnectedness of these climate challenges, and the need for a coordinated and holistic 
solution prioritizes the health and safety of Leipzig’s most vulnerable. 

Funen-Odense, DK 

Funen-Odense demonstrably works within an integrated policy context to address the impacts of 
climate change, particularly flooding, sea level rise, storm surges, and heavy rainfall. At the local 
level, municipalities develop detailed climate adaptation plans that build on efforts such as 
DK2020, which addresses the management of heavy rainfall (e.g. cloudburst plans/green 
infrastructure) and coastal vulnerabilities. These plans also support reducing damage, harm, and 
economic loss by preventing people, buildings, manufacturing, and economic activities from 
becoming exposed and at risk. 
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Flood regulations exist in Denmark, in the form of the Coastal Protection Act, the Flood Protection 
Act, and the Planning Act, specifying regulations to decrease flood risk. The implementation of 
the European Floods Directive by means of the National Flood Risk Management Plans has been 
appropriately handled to deal with the uniform evaluation, mapping, and management of flood 
hazards with a particular attention to the reduction of the economic costs. These efforts are guided 
by the National Action Plan and National Adaptation Strategy, which have identified the increasing 
risks of sea level rise and more intense precipitation. 

Athens, EL 

The multi-level policy context in Athens and the Region of Attica is underpinned by national, 
European, and global directives, addressing the growing risks of heatwaves and wildfires. Athens 
demonstrates a strong focus on vulnerable community demographics (heat-exposed workers, 
vulnerable populations, tourists) through the City of Athens’ Resilience Strategy and Climate 
Change Action Plan, with actions in place such as cooling centers, targeted support, and 
awareness campaigns. This is important as Local Authorities across Greece are increasingly 
obligated to address climate actions, disaster risk management, and resilience, often as 
conditions for funding. It requires more national legal and institutional frameworks to support local 
delivery of sustainable and equitable heating and cooling plans for its inhabitants and address the 
UHI effect in hotspots across the metropolitan area. Nevertheless, the City of Athens is a leader 
nationally in climate resilience to date, being one of the first cities in Greece to conduct a 
comprehensive assessment of climate risk and developing a long-term resilience strategy from 
2015. 

Municipalities across the Attica region have demonstrated collaborative efforts to address climate 
risks. As a member of the EU Mission “100 Climate-Neutral and Smart Cities by 2030”, it receives 
help with accessing funding and financing. The City of Athens and other municipalities in the 
region and across the country participate in international city networks to access tools, exchange 
knowledge, develop new approaches and access pilot project funding. Increasingly, they work 
together to share this knowledge with municipalities throughout Greece. Examples include the 
launch of ClimaNet and the Athenian Energy Alliance. 

The Attica region aims to achieve broader resilience of the wider region in anticipation of more 
climate change extremes, not only to heatwaves and wildfires, but also other causes via the EU 
Cohesion Policy and climate change adaptation plans. However, despite these efforts, the 
continuing challenges associated with more frequent and intense heatwaves and wildfires – as 
evidenced in recent events and by scientific projections – suggest that ongoing adaptation, 
enhanced implementation, and further investment in resilient infrastructure and social protection 
systems is required. It is also essential to ensure that climate change is incorporated into policies 
that stretch from local to global levels to more effectively protect the health and well-being of those 
who live and work in Athens and the vitality of the natural ecosystems they depend on. 

The Athens CSA, through its Living Lab engagement, highlighted some risks and obstacles to 
implementing climate change adaptation policies such as:  

 Inadequate implementation of extreme heat mitigation policies leading to higher mortality 
and other human health impacts. 

 An absence of national policy/strategy/framework for extreme heat. 

 Inadequate policies on data collection to measure progress and impact of government 
policies and programs. 
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 Inadequate stakeholder engagement/input processes and participatory processes, due in 
part to the lack of a comprehensive strategy and commitment for substantive participatory 
processes and engagement by the central government. 

 The metropolitan governance level being less of a priority, with an absence of a 
metropolitan governance body with jurisdiction over metropolitan environment and climate 
related measures. 

 No policy to invest in social infrastructure (organizations and facilities serving local 
communities/residents, building social connection and social capital, and delivering social 
services), or resilience for social infrastructure. 

 Conflicting political priorities, for example, the continued promotion to increase tourism 
contributing to overtourism with consequential negative environmental impacts. 

 No policy to require multi-benefits in procurement, thus limiting the ability of municipalities 
and other government agencies to select appropriate partners and contractors to 
implement NbS. 

These considerations lead to the necessity to approach the issues with specific business models 
at a cross-sectoral level. 

Nevertheless, there are several resources to provide opportunities. Greece will soon access 
funding from the Social Climate Fund to support its national social climate plan. The National 
Strategic Reference Framework program will also factor climate vulnerability and project 
alignment to climate adaptation policy. The Green Fund, supervised by the Ministry of 
Environment and Energy, supports net zero goals, urban regeneration, and fire prevention. 
Funding from the EU LIFE Programme is also supporting the implementation of the national 
adaptation action strategy and 13 regional action plans through 2025 as well as preparations for 
the second adaptation policy cycle after 2026. 

Barcelona, ES 

The Barcelona Metropolitan Area highlights the complexity of the multi-level strategic planning 
that is required to protect against heatwaves, droughts and wildfires. At the local scale, specific 
plans such as the Metropolitan Climate Plan and the Collserola Wildfire Prevention Plan respond 
to short-term needs by creating climate refuges, delivering green infrastructure, and carrying out 
targeted fire management. These strategies are complemented by high-level and longer-term 
others that respond to challenges in Catalonia particularly for forest protection and management.  

Barcelona recognizes the central role of its forests in its policies, and more specifically, the risk of 
fire, which can have a very serious impact not only on ecosystems as such, but also air quality 
and, therefore, on citizens' health. Consequently, a considerable part of its adaptation efforts 
focuses on all forest fire prevention measures. This focus is reflected in many documents and can 
therefore be considered a central pillar of territorial policy. The Sendai Framework for Disaster 
Risk Reduction, which demonstrates this key role, should also be highlighted. In addition to these 
issues, there are also numerous lines of action that accompany this type of issue, but which are 
specifically climate-related and concern the provision of climate services offered by the territory. 
A direct consequence of this is the attention that is also being paid to health in general and, 
specifically, to preventive actions against the effects of climate change on human health and 
workers. The 2021-2030 Climate Change Adaptation Plan clearly highlights the synergy and 
circularity of actions that aim to integrate environmental and climate issues, underpinning a 
specific culture of land protection. 
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Bologna, IT 

The Bologna Metropolitan area demonstrates a proactive, inclusive approach to climate-related 
and environmental health risks, particularly for the most vulnerable groups across the population. 
Regional coordination through Emilia-Romagna’s evidence-based frameworks strengthens these 
interventions, while national policy tools offer standardization, funding, and legislative backing.  

Continued investment in green infrastructure, real-time monitoring, and social outreach are 
essential to sustain and enhance resilience in the face of growing environmental pressures. The 
potential implementations are NbS specifically designed for the disabled and elderly with limited 
mobility, along with a plan to support the daily life actions (moving within the city) to be discussed 
with the project’s stakeholders, in dedicated working groups, which can be integrated with other 
existing policies already developed by other CSAs (such as the food policy developed by the city 
of Birmingham). 

Fragile populations, particularly the elderly with chronic ailments and disabilities need specific 
attention to ensure the “Project of Life” plan will be fully developed in an environment capable to 
protect them and assuring the best possible accessibility to concrete daily acts . It must also 
consider their need to access appropriate nutrition to maintain a healthy standard of living. The 
aim of the CSA Bologna Metropolitan city is to investigate the role of NbS in contributing to the 
creation of safe paths to reach markets in the complex urban environment and, also, to investigate 
the delivery policies to allow proper distribution of groceries and produce, considering the issue 
of urban pollution due to transportation. This daily act of life can be utilized to implement other 
urban policies. Some policies related to this CSA that could be implemented include: Farm to fork 
strategy (healthy and accessible food for all); Pathway to a Healthy planet for all (including the 
elderly and disabled); Transit Oriented Development strategy (reducing pollution in the delivery 
activities); Small business act for EU (proximity markets and socialization); Strategy for the rights 
of person with disabilities 2021-2030 (policies for the disabled); EUROPE 2020 A strategy for 
smart, sustainable and inclusive growth (inclusion of the most vulnerable for the Project of life); 
United Nations Convention on the Rights of Persons with Disabilities (policies for the disabled); 
Delivering on EU Food Safety and Nutrition in 2050: Future challenges and policy preparedness 
(health and accessible food). 

Brasov, RO 

At the local level, Brasov has strategies in place such as the Climate Change Adaptation Plan, 
Green Infrastructure Strategy, Regional Operational Programme for Region Centru, and Regional 
Master Plan for Water and Wastewater which include measures that could contribute in building 
resilience to water scarcity, water excess and heatwaves. Brasov is an important economic, 
cultural, and touristic part of Romania. The adaptation policy reflects this well, with emphasis on 
dealing with the near-term effects of climate change on tourism (e.g. winter sports), agriculture, 
and industry. The focus on spatial planning instruments such as the Urban Master Plan Brasov 
and the Integrated Urban Development Strategy for the Brasov Metropolitan Area points to an 
increasing trend to mainstreaming climate into key development planning and broader decision-
making. Specifically, one of the major impacts is due to the change in snow coverage directly 
impacting winter tourism. Regarding flood protection and vulnerable groups, attention is focused 
on new or modified infrastructure, green measures, and early warning systems. A truly resilient 
Brasov will require effective, well-coordinated action under these policies, aiming at safeguarding 
economic prosperity as well as social well-being from increasing climate change threats. 
Regarding opportunities it is important to mention: (i) the creation of a Metropolitan region like 
entity could bring together the high number of strategies and plans at other scales than the local 
level; (ii) the high level of protection of regional green infrastructure, which is included in Natura 
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2000 network, in having an approved management plan; and (iii) increased consideration of 
climate change adaptation measures in sectorial strategies. 

Birmingham, UK 

Birmingham’s policies, from its localized ‘City of Nature Plan’ to the guiding principles within 
national and international frameworks, reflect a long-term awareness of the importance of green 
infrastructure and NbS as not only as solutions mitigate pluvial flooding and future higher 
temperatures but as a mechanism to address environmental injustice. The city's distinctive 
character as a Biophilic City and Tree City offers a solid foundation to embed vegetation 
management as an integral part of climate change adaptation for a more resilient, healthy, and 
liveable city. As such, it is essential to investigate how tree canopy cover influence surface runoff 
rates and temperature in different regions of the city and the broader metropolitan area. It would 
also be valuable to explore how potential changes in phenological behaviour of vegetation species 
are influenced by local climate change and their implications for green space management (e.g. 
watering regimes) in the future. 

 

Broader policy implementation considerations 

The literature review in Section 4 highlighted three key considerations that could enhance 
adaptation policy implementation more broadly. These considerations are not specific to any 
governance level and therefore can be considered at multiple levels. 

Stakeholder engagement and governance coordination 

Stakeholder engagement and governance coordination are not mutually exclusive, as the aim of 
improving both helps break siloed working practices, connecting climate action both horizontally 
(across sectors and neighboring governments) and vertically (across governance levels). 
Therefore, these are considered complementary actions as the literature reviewed highlighted 
strong connections between them. 

Stakeholder engagement plays a critical role in adaptation planning, as it enables decision-
makers to integrate local knowledge and experience in a holistic manner, thereby facilitating the 
design and implementation of adaptation actions that are locally grounded and scaled. Different 
stakeholders should play different roles in terms of their contributions, and through explicitly 
defining and clarifying these for a complex network (Dieperink et al., 2016), the knowledge shared 
can be more streamlined. For adaptation of urban areas, Nissanka et al. (2024) outlined roles and 
responsibilities of different built environment stakeholders, where governments must drive policy 
and investment, while local communities and private entities implement sustainable practices, as 
follows: 

 National governments establish a long-term vision and policies for climate adaptation; 

promote investment in low-carbon options; bridge policies with private sector involvement; 
support innovation in climate adaptation strategies. 

 Local governments communicate climate adaptation plans to the public; monitor and 

reports on adaptation progress at the local level, oversee local climate change adaptation 
initiatives and planning. 

 Communities lead grassroots initiatives and sustainable practices; engage in 

decarbonizing everyday activities; promote knowledge-sharing and social cohesion in 
climate adaptation. 
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 Civil organizations and professional bodies act as a link between policy and practice; 

advocate for vulnerable communities; provide expert consultancy on disaster response 
and climate adaptation. 

 Academia and research conduct research on climate adaptation strategies; develop 
educational programs to build knowledge and skills; bridge gaps between policymakers 
and private sector stakeholders. 

 The private sector incorporates climate resilience into business models; reduces carbon 

emissions in operations; engages in Corporate Social Responsibility (CSR) initiatives that 
support climate adaptation. 

Clark et al. (2025) emphasizes that engaging with multiple stakeholders through an all-of-society 
approach is essential in building more climate- and disaster-resilient societies. This can be 
realized through the support of informal leaders, spontaneous volunteers, and provision of 
inclusive spaces. Capacity is therefore built based on trust, co-creation, and learning. This 
ultimately reduces vulnerabilities through targeted communication that recognizes the diversity 
and agency of the population and enables organizational change. Engagement is also 
recommended to focus on outcome-oriented contributions to policy design and implementation, 
and results of such activities be formalized (Dieperink et al., 2016). 

Stakeholder engagement should feed into all levels of governance, and therefore governance 
coordination must be cohesive to facilitate this, which can arguably support addressing conflicts, 
trade-offs, and synergies. Studies emphasize the need for better governance coordination at 
different levels e.g. Lenaerts et al. (2022) and Rayner (2023), as well as across sectors e.g. 
Pietrapertosa et al. (2018), as it helps drive action. For adaptation, this is crucial, as the local-
level impacts of climate change mean that nations, regions, and even cities or parts of cities 
experience different impacts – further exacerbated by geographical environmental, social, and 
economic characteristics.  

Different governance levels have different roles to play in coordinating the fragmented landscape 
of managing climate change impacts. The supranational role of EU in adaptation specifically is 
necessary for good reasons: it supports partnerships in developing scientific knowledge, as well 
as supporting cross-border spillovers from adaptive action (or lack thereof) from member states 
(Rayner, 2023). National governments can also carry out a similar role at cross-boundary 
spillovers at the regional and local level, and local governments could also consider this at the 
hyper-local or neighbourhood scale as appropriate. Other essential mechanisms to support 
government coordination across all these scales include (i) clear leadership; developments of 
visions including a range of options and solutions connected by scale, geography, and time; and 
(iii) focusing on innovative development areas to trigger participation (Dieperink et al., 2016). 

Reporting indicators for monitoring and evaluation 

The literature highlights that monitoring and evaluation is a particular challenge for governments 
at multiple levels, and policy and strategy on adaptation often reflects this. Reckien et al. (2023) 
identified this across city-level policies in Europe, and this is not a European- or local-specifc 
issue; similar challenges are identified, for example, across national adaptation plans in low-
income countries across Africa and South Asia (Greenham et al., 2022). The European Court of 
Auditors (2024) identified that gathering reporting at EU level from Member States is also 
challenging, as there is a lack of common indicators of a reference basis to assess progress. 
Nevertheless, it is recognized that global indicators (or in this case, EU-level indicators) might fail 
to account for regional-, local-, or even project-specific contexts (Bilgram et al., 2024). An 
approach outlined by Vincent (2024) identifies effective adaptation measurement requiring a 
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sound adaptation logic or theory of change that defines what adaptation looks like, to help 
measure the process. Therefore, this requires identifying sound principles for adaptation design, 
which should focus on: 

 Reducing vulnerability 

 Taking a participatory approach (see previous section on stakeholder engagement) 

 Being robust to current and future climate risks 

 Being equitable and contributing to equity 

 Being adaptable (in terms of consistency with adaptation pathways or adaptive learning) 

 Considering multiple scales and embeddedness (see previous Section on government 
coordination) 

Ultimately, there is no single method and there are no specific indicators at all governance levels 
to support increased implementation. Instead, there should be a broader understanding that 
adaptation is a process and not a fixed outcome, and in addressing principles for adaptation 
design, indicators for monitoring and evaluation can be applied and monitored on an iterative 
basis and fed vertically across governance levels with a common level of understanding among 
them. 

Decisive action 

This literature identified that failing to act is common across multiple governance levels. There 
are many reasons that this may happen, including feeling the need to wait for “certainty” before 
implementing adaptation actions, which ultimately can increase costs and risks. Therefore, early 
steps in adaptation are necessary to prevent this (Haasnoot et al., 2024). This may also explain 
why progress in adaptation to date has seemingly been fragmented and voluntary. To address 
this; accelerating implementation and scaling up adaptation, decisive action is necessary at all 
governance levels. It must also acknowledge that certainty on the future effects of climate change 
is not guaranteed – and that “something” is better than “nothing” when planning for adaptation. 

To facilitate action that limits waiting for certainty, research has considered some options that may 
improve the implementation of climate change adaptation actions. These include: 

 Developing adaptation pathways, where sequencing a set of possible adaptation 

actions are laid out over time, which are reviewed intermittently to devise the long-term 
pathway over time (Haasnoot et al., 2013). Progress in adaptation pathways to date has 
progressed from the academic idea into practice and can utilize both quantitative and 
qualitative information (Haasnoot et al., 2024). 

 Taking a dual-track approach to developing adaptation policy, where municipalities 

or local governments develop and adopt dedicated and mainstreamed plans jointly, or 
start with a dedicated adaptation plan, then later mainstream local climate issues relevant 
to their locality (Reckien et al., 2019), supporting a more adaptive governance approach 
(Fournier et al., 2016). 

 Revising support, processes, and resources available from the Covenant of Mayors. 

As reviewed by Hernandez et al. (2020), the platform and broader processes supporting 
CoM signatories identified a low level of agreement among similar regions on their climate 
data reporting, which may link to the challenges with fragmented response to adaptation. 
Suggested solutions to address this to deliver more cohesive action across the EU include: 
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o Considering the role of Covenant Territorial Coordinators in supporting 
Municipalities or local governments which may be too small or lack resources 
specifically in climate change adaptation. 

o Revising to the reporting platform, particularly regarding wording and terminology. 

o Improving the reporting timeframe to better align with climate models’ and data 
timelines. 

o Reviewing reporting from CoM signatories to validate submissions, ensuring that 
information is not intentionally being unreported.  

 

Next steps for policy outcomes in the CARMINE project 

This review of climate change adaptation policy across the EU feeds into upcoming activities on 
the CARMINE project, particularly for ongoing and future tasks within WP6. Firstly, the review has 
supported the development of the draft D6.1 Multi-level climate change governance framework 
(Figure 6). Details on the development of this draft framework are provided in Milestone 12 report 
(submitted M18). The framework provides structure for the overlapping policies at local, regional, 
national and international to identify synergies, feedback loops and governance structures. The 
draft framework will be shared with the CSAs and discussed by the stakeholders who attend the 
second Living Lab Workshop (WP1). This will provide feedback that will refine and enhance the 
framework. The discussions will consider: 

 How existing policy sits within the framework and what other synergies exist within EU 
policy relevant to adaptation. 

 What good practice examples that were highlighted within this Deliverable that may be 
replicable in other areas. 

These discussions will feed into the development of the R&I pathways (T6.2), the policy 
recommendations (T6.3), and thereby support the achievement of Strategic Objective 5 of the 
CARMINE Project: “To conduct the participatory development of better coordinated and impactful 
modelling and risk assessment, in support of roadmaps of R&I priorities on adaptation, informed 
policies, and cross-sectoral plans towards the 2030-2035 timeframe and beyond (i.e., 2050)”.  
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Figure 7 - Draft multi-level climate change governance framework. For more details see Milestone 12 report 
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Conclusion 

As part of WP6 of the CARMINE project, a key task was to review the implementation of specific 
EU policies on climate change adaptation, which this report, D6.5 focuses on. This review has 
highlighted the substantial and varied level of complexity of climate change adaptation policies 
across metropolitan regions of Europe. It has also identified good practice already in place in 
existing policies, or that may emerge from the specific nature of CSAs, and there is a broadly well-
evidenced alignment of CSA policy at multiple governance levels (local, regional, and national) in 
meeting the key themes of EU climate change adaptation policy. This is further underpinned by 
the academic and grey literature review, which suggests that the overarching guidance and 
direction of climate change adaptation policy in the EU is comprehensive and ambitious, with 
good practice generally increasing as EU members states’ local adaptation policy improves – 
albeit gradually – in quality. 

Other key objectives of this task were to identify policy synergies, challenges, and trade-offs 
among the various CSAs, and to make direct use of the specific climatic diversity of real cases on 
which experience has already been gained. Synergetic policy themes from one CSA could be 
easily transferred to other contexts in another CSA, thus partly resolving its identified challenges, 
as there is a concrete basis and lived experience to utilize. The policy analysis identified several 
examples, thus facilitating the transfer of knowledge gained from one metropolitan area to another 
(e.g. Birmingham → Bologna) in its local policy. Indeed, some challenges and trade-offs are likely 
to be unavoidable which may impact social, economic, and environmental dimensions. Resources 
and funding are largely connected to this. It is therefore that such pipelines are channeled 
appropriately through multiple governance levels, and that policymakers and relevant 
stakeholders at all levels are well-informed of how adaptation decisions impacted and are 
impacted upon other policies to limit trade-offs when implemented. 

The policy analysis demonstrates the potential for integrating elements of land use policy, air 
quality policy, and climate policy to the benefit of climate change adaptation. There are local, 
regional, national, and international policies used among the CSAs. While some policies are 
adaptation-focused, others consider adaptation as a co-benefit of other policy foci such as air 
quality improvement and carbon mitigation, and some feature climate resilience or adaptation 
more explicitly as being integrated within a broader policy (e.g. sustainable transport). It 
emphasizes the importance of integrating cross-sectoral (horizontal) objectives from the local to 
the national (vertical) level. Furthermore, to consider emerging needs at the local scale, economic 
support for implementation is crucial. The establishment of a cohesive framework at a higher 
(national) level would facilitate the development of sustainable economic processes, supported 
by resources available on a larger scale which the local level may be able to access. 

Furthermore, there are significant overlaps among climate change adaptation policies in the 
different CSAs, primarily due to economic and geographical factors. This review draws on a range 
of examples regarding management models and trade-offs on similar issues, which can benefit 
CSAs in considering new approaches to facilitate their scaling up of climate change adaptation 
implementation. Specifically, the SECAP was shown to function as a foundational leverage 
mechanism for implementation, regarding both specific adaptation actions and economic 
management. Stakeholders are recognized as pivotal agents of change, with their needs and 
availability being given due consideration. However, it is important to note that SECAP also 
encompasses elements of economic and social fragility. This policy analysis also identified that 
generally, monitoring of these elements is often not subject to effective temporal evaluation 
processes, which can become factors that delay progress in adaptation. 
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This review explored and revealed policy strengths and opportunities across the CSAs, and 
beyond, which can be utilized to support the implementation of climate change adaptation policy 
and its implementation across Europe. These findings are valuable for the CARMINE project as 
WP6 progresses the development of a multi-level climate governance framework. They can be 
leveraged to optimize the framework design to facilitate stakeholder engagement across sectors, 
CSAs, regions, and nations; increase the capacity to monitor and evaluate; and enable decisive 
climate change adaptation action, through a more cohesive policy approach. 
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Appendices 

This chapter provides supplementary material for D6.5. It contains all the documentation that the 
WP6 team were provided for the policy review. 

Figure 3 – Prioritization of keywords as provided by CSA leads (page 17) 
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Climate policies: CSAs contributions (table) 

Dear CSA lead 
Thank you for providing us with overview information on climate policy in your CSA. This information is summarised 
in the spreadsheet "Policy Summary". 
  
Task 6.1 asks us to identify conflicts, trade-offs, and synergies between EU climate adaptation and governance 
approaches and policies to support adaptation plans and strategies at the regional and local level and explore the 
Mitigation-Adaptation nexus.  
In order to do this, we need to understand the policy that supports climate adaptation in your CSA at international, 
national, regional and local levels. This could be policy specifically for climate adaptation, or it could be policy for 
climate mitigation or green infrastructure or flood management that has co-benefits for climate adaptation.  
Please could you fill in the template for your CSA area. Two examples are provided, for Bham and Bologna 
(please note some of the details may be missing as we complete the spreadsheet too). 
Thank you for your time in advance. 
The WP6 team (Letizia, Teo, Emma, Sarah and Deanne) 



                                           

 

 
81 

                                       

Prague, CZ 

 



                                           

 

 
82 

                                       

 

 



                                           

 

 
83 

                                       

 



                                           

 

 
84 

                                       

 



                                           

 

 
85 

                                       

 



                                           

 

 
86 

                                       

 



                                           

 

 
87 

                                       

Leipzig, DE 

 



                                           

 

 
88 

                                       

 



                                           

 

 
89 

                                       

Funen-Odense, DK 

 



                                           

 

 
90 

                                       

 



                                           

 

 
91 

                                       

Athens, EL 

 



                                           

 

 
92 

                                       

 



                                           

 

 
93 

                                       

 



                                           

 

 
94 

                                       

 



                                           

 

 
95 

                                       

Barcelona, ES 

 



                                           

 

 
96 

                                       

 



                                           

 

 
97 

                                       

Bologna, IT 

 



                                           

 

 
98 

                                       

 



                                           

 

 
99 

                                       

 



                                           

 

 
100 

                                       

Brasov, RO 

 



                                           

 

 
101 

                                       

 



                                           

 

 
102 

                                       

 



                                           

 

 
103 

                                       

 



                                           

 

 
104 

                                       

 



                                           

 

 
105 

                                       

 



                                           

 

 
106 

                                       

Birmingham, UK 

 



                                           

 

 
107 

                                       

 



                                           

 

 
108 

                                       

Climate policies: From the Climate-ADAPT platform (table) 

Information collected from Climate-ADAPT platform.  

NAS = National Adaptation Strategy 

NAP = National Adaptation Plan 

CRA = climate risk assessment 

Climate Law (including adaptation) 

Sectoral Adaptation plan 

Regional Adaptation Plan - any country involved in CARMINE where documents had been uploaded 
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