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Executive summary 

The state of CCA in European mountain regions 

Great awareness, but lack of strategy and directionality for transformation: Climate change adaptation is a 
pressing issue in all mountain regions, as awareness of current and looming climate change impacts is generally 
high. However, compared to climate change mitigation, adaptation is a relatively novel governance issue, as reflected 
in the limited availability of concrete strategies and transformative visions in most regions. While adaptation is 
specifically addressed at the national level in all MountResilience regions, only the Canton of Valais and Catalonia 
have a regional strategy that is solely dedicated to CCA. Hence, most regions lack a clear transformative vision that 
gives directionality for transformative adaptation in the short, medium, and long run. 

Change is incremental, and regional identity is both an adaptation driver and barrier: To date, climate change 
adaptation in the regions is mainly incremental and reactive, lacking pro-active and forward-looking adaptation action. 
One reason is that regional adaptation priorities are not perfectly in line with regional systemic risks but often rather 
prioritise the maintenance of established economic pillars that are synonymous with a regional identity. With that, 
future-proofing sectors that are essential to that identity becomes a driving force for adaptation – though at best 
incrementally – while simultaneously complicating transformative adaptation that would call for thinking beyond 
existing self-images and envisioning alternative economic pathways and climate resilient regional futures. This partly 
explains the lack of transformative approaches to adaptation as apparent in all demonstrator regions. 

Governance innovation and behavioural change are dominant: In all regions, emphasis is placed on innovations 
in governance (such as new modes of collaboration, policy coherence, improved institutional frameworks, or 
knowledge management) to effectively address climate change adaptation. However, much of the hopes and 
responsibilities is put on behavioral change of private households (via awareness raising and educational programs), 
whereas state regulations are rare. Also, while “intact” nature is a key resource and identity forming factor in most 
mountainous regions, nature-based solutions only play a subordinate role in climate change adaptation. 

Collaboration, knowledge, financing, and acceptance are key: Four issues are recurrently stressed as impeding 
accelerated adaptation action: (1) Gaps in stakeholder inclusion and cooperation in CCA governance, (2) a lack of 
CCA-related data and, relatedly, detailed vulnerability assessments and intensified knowledge and data exchange, 
(3) the financing of adaptation actions lagging behind the will to adapt (particularly in less affluent regions), and (4) 
acceptance and awareness for the need to adapt among a wider population. 

General advice for CCA governance 

Establish context-sensitive climate change adaptation governance: There are no one-size-fits-all solutions for 
regional climate change adaptation governance. Mountain regions vary greatly in their ecosystem and environmental 
conditions, their structural and functional geographies, as well as their socio-economic structure. These create 
significantly different patterns of exposure to climate risks and, in combination with established region-specific 
governance frameworks, local cultures, and well-proven technologies and practices, call for the development of 
place-based adaptation pathways. The MountResilience regions are trying their hand at it, but at the same time 
reveal how place-based adaptation governance is a balancing act between evidence and interests, path-dependence 
and path-shaping. This requires inclusive governance and experimentation for place-based adaptation to be 
accurate, legitimate and transformative. The Demonstration Activities can be valuable steppingstones towards that, 
if they are interpreted as resources of learning, capacity building and governance innovation. 
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Develop clear, positive visions of climate resilient regional futures: Regional climate change adaptation still 
often gives the impression of a haphazard approach. Numerous valuable ideas are being developed and individual 
adaptation actions are being implemented, but hardly in concerted fashion. One reason is that regions lack a 
transformative vision of what a climate-resilient regional economy and society would look like, how the main socio-
economic sectors will need to change accordingly and by what means. Such visions are important, as they give 
directionality for decision-making about adaptation actions and, relatedly, security for investment in transformative 
projects. They draw up a clear pathway for change for private households and other stakeholders and hold decision-
makers accountable. The co-creation of such transformative regional visions should thus be high on the agenda of 
Europe’s mountain regions. 

Increase systemic risk awareness: The concrete elaboration of climate change-related vulnerabilities and their 
interdependencies and cascading effects is an inevitable step to drive effective region-specific adaptation. In line with 
the IPCC (2022), this vulnerability assessment serves as a starting point and convincing argument for transformative 
measures, as it demonstrates the increase in risks and costs of inaction, coping or incremental adaptation measures. 
This requires a regionally well-structured CCA data governance and effective knowledge management between 
relevant stakeholder groups and decision-making levels. All MountResilience regions are pointing to the relevance 
of changes in regional governance to succeed in their CCA ambitions. However, there is still room for improvement 
when it comes to systemic risk awareness in general and among specific stakeholder groups, and as concerns its 
operationalization in tailored adaptation actions. 

Enhance transformative capacity: The development of transformative capacities is indispensable for the success 
of transformative adaptation. Concluding from the regional diagnosis, the following regional capacities should be 
particularly emphasized: (1) Inclusive and multiform governance, that is, wide and diverse stakeholder participation 
and cross-sectoral diversity (specifically in Gabrovo, Lapland, Râu Sadului and Valais), (2) shared understanding, 
memory and system awareness of adaptation including its system components, implying socio-economic and climate 
system and ensuing region-specific climate risks (Gabrovo, Lapland, Râu Sadului and Tyrol), (3) foresight, shared 
CCA vision and understanding of alternative regional scenarios (Gabrovo, Tyrol and Valais), (4) polycentric and 
socially embedded leadership, allowing for the articulation and commitment of new visions (Piedmont and Valais), 
(5) empowered and autonomous communities that have access to resources and coalitions (Lapland and Râu 
Sadului), and (6) transformative projects and practices that allow practical experimentation (Piedmont and Tyrol). 

In all the above aspects, regional biophysical, socio-economic, technological and cultural specifics play significantly 
into the potential pathways for transformative adaptation, which leads to the following specific conclusions for the 
MountResilience Demonstrator Regions: 

The province of Gabrovo, with its namesake administrative centre, the municipality of Gabrovo, is located at the foot 
of the Balkan Mountains. It is particularly affected by climate change through flooding, forest fires, droughts and heat 
waves. In the municipality of Gabrovo, these extreme weather events are threatening urban green and blue 
infrastructure, and especially vulnerable population groups. Although the municipality of Gabrovo benefits from a 
well-connected stakeholder network and good leadership, current CCA approaches remain at focusing on raising 
awareness in the local community and sustainability initiatives. The municipality and the province both lack a 
comprehensive CCA strategy that provides concrete transformative vision and guidance for CCA actions. The 
diagnosis hence concludes that a comprehensive regional CCA governance framework should be established that 
focuses on (1) increased coordination and cooperation between the public sector and R&D, and (2) empowering and 
educating local farmers, business owners and residents in CCA practices. 

(Northern) Lapland, a region with unique arctic conditions and home to the indigenous Sámi communities, is 
particularly affected by climate change. The main livelihoods in Northern Lapland, (winter) tourism and the traditional 
Sámi livelihoods of reindeer herding and fishing are especially vulnerable to rising temperatures and extreme weather 
events, as their economic viability and ultimately their existence is dependent on foreseeable seasonal and climatic 
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conditions. Even though Finland is a pioneer in CCA strategies in the EU, Lapland lacks a comprehensive CCA 
governance strategy, although adaptation actions are currently undertaken on an individual level and various projects 
regarding CCA in the Arctic have been conducted already. However, the intensification of land use conflicts and gaps 
in action and knowledge of adaptation possibilities intensify the (political) need of approaching CCA with a 
strengthened governance framework, an improved representation of independent communities, and financing 
instruments for adaptation action. The diagnosis suggests that in order to properly address its climate challenges, 
Lapland should utilize experiences from the breadth of prior climate- and sustainability related research and 
innovation projects and ecosystem-oriented local interventions for developing innovative adaptation actions and 
incorporate traditional knowledge and perspective of the Sámi in envisioning climate resilient human-nature relations 
and developing suitable nature-based solutions. 

Piedmont faces an increased risk of droughts, hydrogeological instability, floods, forest fires, and coastal erosion. 
Substantial shifts in land use and farming practices in the region's vital agricultural and industrial sectors will only 
exacerbate climate change impacts. Key adaptation challenges include inefficient water governance, insufficient 
agricultural adaptation practices, loss of biodiversity and cultural landscapes, and cooperation, knowledge and action 
gaps. Addressing these challenges requires more coordinated governance efforts, active community involvement, 
and innovative water and land management approaches to enhance resilience and enable transformative change. 
Therefore, the adoption of stronger bottom-up, partnership-oriented approaches, improved data and knowledge 
exchange and the reduction of reluctance towards agricultural innovations is essential to embrace transformative 
ideas. With prevailing governance and complex ecosystem challenges related especially to the regional water 
infrastructure, the region should consider investing in and building strong regional CCA networks. As addressed in 
the systemic risk assessment, with changing climatic conditions and the increased risk of drought in Piedmont, also 
water-intensive agricultural products need to be replaced soon, together with finding new ways of governing more 
efficient water usage in private and agricultural practices and actively protect ground- and surface water availability. 
Advice is especially directed at the multifaceted challenges in agricultural water management. We identify the need 
for more flexible water governance, enhanced stakeholder coordination, generational shifts in farming practices, field 
training, and infrastructure enhancements to foster local resilience. Crucial elements to adaptation are also local 
community engagement in planning, supporting strategies like digitalising villages, together with building robust 
knowledge transfer networks among farmers and researchers. 

Râu Sadului’s key adaptation challenges include threatened (water and transport) infrastructures, endangered local 
livelihoods, and a lack of stakeholder collaboration and problem awareness among the population. The region is well 
aware that inclusive governance structures, local problem awareness, the provision of basic CCA funding 
instruments, active outreach and collaboration are essential. Given these challenges, support for building new 
stakeholder networks and collaboration is indispensable. As the systemic risk analysis for the agricultural sector has 
shown, climate change will lower agricultural yields, lead to a loss of biodiversity, depopulation and the abandonment 
of agricultural land. Hence, knowledge and financial support for local innovation-oriented activities are necessary for 
developing new solutions in one of the region’s most fundamental economic sectors. For the successful 
implementation of the Demonstration Activity, we hence suggest increasing local stakeholder involvement, the 
provision of financial support for small farmers, a more thorough integration of research findings into policies, paying 
attention to balancing agricultural transformation and nature conservation, and fostering collaboration between local 
councils, educational institutions, and private actors. 

Tyrol is a well-known (winter) tourism destination. Its rural, mountainous parts are experiencing increased ecosystem 
and infrastructure damage and reduced snow reliability for winter tourism, whereas the urbanised Inn Valley is 
increasingly affected by heat. Key challenges thus include the economic damage and vulnerability of tourism as one 
of the region’s economic pillars, as well as a lack of awareness, ambition and (political) commitment to pro-active 
and transformative adaptation. Although Tyrol has been engaging in adaptation for more than ten years, the current 
strategic framework for CCA is considered insufficient. Addressing Tyrol’s climate risks therefore requires political 
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leadership, including a concrete regional CCA vision, and increased implementation and upscaling of adaptation 
measures by providing more financial and human resources. CCA should be coordinated across administrative levels 
but implemented in close cooperation with regional managers and local associations and institutions, who are key 
intermediaries. It is thus advised to (1) initiate a holistic and inclusive discussion on alternative development paths 
that go beyond the preservation of the status-quo, (2) increase awareness of adaptation requirements, especially of 
buildings and pursue more profound changes in building culture, (3) strengthen the regional strategy framework and 
(4) prioritise key adaptation measures, rather than concert a multitude of approaches. 

The Canton Valais is rich in water resources, but rising temperatures, decreasing precipitation in summer, change 
in snowmelt and precipitation patterns as well as increasing water needs result in increased periods of water 
shortage, especially in summer. This has far-reaching secondary consequences for private households, but also 
industry, tourism and agriculture. A key challenge in this regard is fragmented water governance, which lacks 
coordinated, proactive and foresighted management and prioritisation of water usage on a cantonal level. 
Additionally, awareness of CCA requirements and resources for adaptation appear to be lacking among the local 
administration. Addressing Valais’ climate challenges hence requires novel approaches to governance that explore 
new forms of inter-communal cooperation beyond the strong autonomy of the communes but also consider the crucial 
role of civil society within Switzerland’s direct democratic governance system. In this context, changing people’s 
attitude and behaviour through awareness-raising and nudging is seen as a major lever for driving adaptation action 
in Valais. Additionally, although Valais is embedded in an extensive strategy framework for adaptation, there is a 
discrepancy between strategically formulated goals and the actions undertaken. It is therefore advised to (1) utilize 
the drive stemming from a renewed interest in improving water governance in Valais, (2) engage a critical mass of 
citizens in water governance, (3) address existing knowledge and power imbalances given that key data on water 
consumption are gathered by economic actors, and (4) reduce water-demand in general. 

First analytical peaks into the MountResilience Replicator Regions draw the following picture: 

In Catalonia, CCA is comparably high on the political agenda. The region has a dedicated adaptation strategy in 
place to tackle floods, droughts, heatwaves and wildfires and address adaptation needs in specific socioeconomic 
(sub)areas and environmental ecosystem dimensions. Implementing tailored governance innovations and nature-
based solutions is recommended though to accelerate adaptation in practice. 

Primorje-Gorski Kotar at the northern Adriatic coast is particularly challenged by prolonged dry periods followed by 
sudden and intense precipitation and flash floods, as well as sea level rise, which particularly endangers urban 
settlement areas. However, to date, CCA is only marginally addressed and the development of an adaptation plan 
for the coastal area is thus recommended to guide regional adaptation action. 

The Subcarpathian Region is impacted by more irregular, heavier rainfall and frequent intense heat waves 
eventually leading to more severe droughts, forest fire and water scarcity. There is no regional adaptation strategy 
yet. However, resulting from a flagship project in 2015, the city of Rzeszów, which is the capital of the Subcarpathian 
Region, has published its own adaptation plan. This plan should serve as a starting point for the development of an 
evidence-based regional adaptation strategy that can tackle the risks for the wider socio-economic and ecosystem. 

Friuli-Venezia Giulia, an autonomous Italian region in the country’s Northeast, is experiencing an increase in climate 
hazards and altered precipitation patterns, which adversely affect local livelihoods and biodiversity. A working group 
composed of regional universities and administrations is already leading the way in CCA research, which is a hopeful 
for the development of a tailored, evidence-based regional strategy that guides the way for transformative adaptation. 
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1. Baseline – Gabrovo 

1.1. Regional profile 
Regional structures, political competencies and development objectives profoundly influence the potential pathways for regional CCA. This chapter 
introduces the topographic, functional, environmental, and socio-economic characteristics that shape the region structurally, briefly introduces the 
territorial governance framework to illustrate the region's formal competencies for implementing CCA autonomously and outlines the dominant 
self-image to sketch the normative starting point for regional CCA. 

Bulgaria is particularly vulnerable to climate change (CC), primarily through an increase in CC-related extreme 
weather events due to rising temperature and extreme precipitation (Republic of Bulgaria 2019). Overall temperatures 
are estimated to increase from 1.6°C to 3.1°C by 2050 and 2.9°C to 4.1°C by 2080, with more pronounced increases 
during summer. Precipitation is expected to decrease overall, leading to reduced water storage, with projections 
indicating a reduction of 15% by 2050, and 30% to 40% by 2080. Winter precipitation may increase by century's end, 
but this is expected to be offset by significant summer decreases (Municipality of Gabrovo 2021, p. 75). 

The annual temperature increase might lead to an extended tourism season (Municipality of Gabrovo 2021, p. 78ff). 
However, Bulgaria is facing serious climate risks in various sectors, including agriculture, biodiversity, energy, human 
health, forestry, tourism, transportation, and urban green and blue infrastructure. Socio-economic CC impacts are 
expected to be amplified by Bulgaria’s relatively high level of poverty in affected areas, population concentration in 
few urban and industrial areas and ongoing consequences of the country’s economic transition to market economy. 

The municipality of Gabrovo is located in the North Central region of Bulgaria and falls within the climatic conditions 
of the Pre-Balkan Highland. Gabrovo is no exception of the affected areas and in need for climate change adaptation 
regarding periods of drought and extreme precipitation, forest fire and floods (Municipality of Gabrovo 2021). 

The MountResilience project region Gabrovo is referring to the province Gabrovo. However, as the MountResilience 
Demonstration Activity will be partly located in the municipality of Gabrovo, the Regional Baseline explores both 
Gabrovo province and its administrative center municipality of Gabrovo. 

1.1.1. Structural characteristics 

Overview of topographic and functional characteristics 

The province Gabrovo, with its namesake administrative centre municipality of Gabrovo, is located in the North 
Central region of Bulgaria, below of the Stara Planina, the central Balkan Mountains and in the valley of the Yantra 
River (cf. Figure 1). There are 134 settlements covering an area of 1871.7 hectares, of which the town of Sevlievo is 
the largest (Municipality of Gabrovo 2021, p. 27). The province is characterized by rurality, many settlements are 
abandoned and exist without inhabitants (GI4).  

The municipality of Gabrovo is a well-developed economic center within Bulgaria, profiting from a rich industrial 
tradition (Gabrovo Municipality n.d.) with key industries in the fields of manufacturing (particularly significant are 
weaving, textiles, and leather) and engineering (most prominently, machine building and engineering production). 
The Technical University of Gabrovo is one of the largest in Bulgaria and acts as a main cooperation partner with the 
business sector (European Commission n.d.). The central location of Gabrovo functions as a transport junction - one 
of the most important road passes through Gabrovo and crosses Bulgaria from north to south. It is a part of the trans-
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European transport corridor 9 (Helsinki - St. Petersburg - Kiev - Bucharest - Ruse - Veliko Tarnovo - Gabrovo - Stara 
Zagora - Dimitrovgrad with diversions to Greece and Turkey) (Gabrovo Municipality, n.d.).  

 

Figure 1. Map of Gabrovo region (TU Wien, 2024)  

Overview of ecosystem and environmental characteristics 

The landscape in Gabrovo province is characterized by the presence of five rivers and significant forest coverage, 
with over 50% of its territory covered by forests, one-third of which are part of the Nature 2000 protected areas. The 
forests are part of one of the 11 national parks in Bulgaria, the central Balkan national park, and contain around half 
of the biodiversity in Bulgaria with local and protected species (GI4). The municipality's location at the foot of the 
Balkan Mountain exposes it to influences from both cold northern invasions and Atlantic air masses. The Balkan 
Mountains also heavily influence precipitation, temperature, and wind patterns in the region and function as a climate 
barrier, separating the country into a north and a south part. The terrain of Gabrovo province is hilly and mountainous, 
with a mix of longitudinal heights, narrow ridges, steep slopes, and deep valleys. Erosion and human activity have 
shaped the landforms with slopes, embankments, deposits, and terraces (Municipality of Gabrovo, 2021, p. 27). 

During the winter season, Gabrovo experiences relative humidity levels above 80%, which can exacerbate air 
pollution. Precipitation patterns are strongly influenced by the Balkan Mountains, with winter precipitation averaging 
around 165mm and increasing to 297mm in the summer. The Hristo Smirnenski Dam, located 8km southeast of the 
town, serves as the primary water source for Gabrovo (Republic of Bulgaria 2019).  
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municipality, the structure and development of the municipal territory, as well as social services like education, health 
care, culture, town-development, tourism, sports and the protection of the environment also with regards to climate 
change adaptation measures (Gabrovo Municipality n.d.). The budgetary relationships between the central and 
municipal budgets involve complex financial interactions to allocate resources equitably and transparently, 
determined by formulas based on factors like population and socio-economic indicators. Municipalities seek greater 
financial autonomy, yet still rely heavily on central government transfers. Interactions between local and central 
authorities, regional governments, and civil organizations face complications, impeding effective governance, also in 
the case of CCA (Veleva 2023). 

1.1.3. Identity and self-image 

Gabrovo province is perceived as a very diverse region with a heterogenous landscape and a close connection to 
nature (GI4). Its location in a mountainous area is influencing the climate and therefore influencing people’s everyday 
lives (GI4). The region is characterized by extensive forest cover, abundant open space, and many small settlements 
scattered and close to the “wild nature and animals” and the forests (GI3). The craft in different fields are a distinctive 
feature of the region as well and unite the population (GI5). Gabrovo is also known as “Home of humor and satire” – 
the international biennial of humor and satire in the arts” is carried out for the so-called “May Cultural Holidays§ (Visit 
Central Balkan 2017). 

In the municipality of Gabrovo, sustainability and innovation in relation to CC play a major role regarding its self-
image, which is reflected in the following quote from an expert interview: “Sustainability is no challenge as Gabrovo 
is one of the cleanest cities in Bulgaria” (GI1). Numerous awards, projects and initiatives underline Gabrovo’s 
engagement towards this progress, which is unique in Bulgaria (e.g. the Green Leaf Award, part of 100 Carbon 
Neutral Cities in the EU initiative) (GI1, GI2; GI5) and reinforce the perception, that Gabrovo “has a lot of potential 
and has done a lot of work” already (GI2). 

 

Figure 2. European Green Leaf Award (Source: ric-gabrovo.com/our-work/circular-economy/) 
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1.2. Systemic climate risks 
The most important factors determining the directionality and design of CCA are concrete regional climate hazards and consequent systemic 
risks. This chapter overviews the main climate risks and relevant climate impact chains, pointing to the challenges for regional adaptation. 

1.2.1. Main climate hazards and intermediate impacts 

Climate change is expected to increase the intensity and frequency of adverse climatic events, including intense 
rainfall, heatwaves, cold waves, storms, floods, droughts, forest fires, and landslides with predictions indicating 
further escalation. Temperatures in Bulgaria are expected to increase between 2°C and 5°C by the end of the century. 
Projections suggest significant changes in precipitation patterns. All the RCP scenarios for 2016–2035 for annual 
average precipitation show about 10 percent increase in precipitation for the whole country (The World Bank Group, 
2021). 

1.2.2. Climate Impact Chain  

The regional demonstrator focuses their activities on adapting to and warning about extreme weather events in the 
region, particularly in the city of Gabrovo. Therefore, a climate impact chain focusing on extreme weather events 
involving urban heat was developed. 

Rising temperatures are expected to alter seasonal patterns, resulting in the absence of permanent snow cover. This 
change affects soil regimes and plant growth, favoring the spread of invasive species (GI4). Increased temperatures, 
coupled with decreased precipitation, elevate evapotranspiration rates, leading to drought. This scenario places 
additional stress on trees and plants, potentially contributing to crop failures and overall yield declines, increasing the 
risk of forest fires, and exacerbating water scarcity, which is already a persistent issue in Bulgaria. 

Higher temperatures, combined with waterlogging from heavy rainfall, can increase insect outbreaks or diseases 
including the bark beetle and the pine processionary moth, further stressing forests and leading to greater damage 
from fires and storms (The World Bank Group, 2021; GI4). 

Changes in precipitation patterns, particularly their intensity, lead to extreme weather events such as floods and 
landslides. Intensive and prolonged precipitation events heighten risks for the urban environment, stressing 
infrastructure and increasing flood risk (Municipality of Gabrovo 2021). When combined with hazardous industrial 
waste, these events further threaten water resources (GI2). The variability in precipitation, with increased rainfall in 
winter and decreased rainfall in summer, presents significant challenges (Municipality of Gabrovo 2021; Republic of 
Bulgaria 2019; The World Bank Group 2021). 

Increased winter rainfall, coupled with cold temperatures and sometimes weekly cold waves, threaten food supply 
and mobility. This situation affects access to social and health infrastructure and education. Declining snowfall and 
snow cover reduce tourism potential, particularly for cities in mountainous regions. These changes impact water 
resources, agriculture, forestry, and urban environments. Bulgaria's water sector is particularly vulnerable, with 
heightened risks from floods and droughts exacerbated by infrastructure vulnerabilities and a lack of preparedness. 
Surface water supplies and regions with intensive tourism activities are especially at risk (Municipality of Gabrovo, 
2021; Republic of Bulgaria, 2019; GI4). 

Decreased summer rainfall leads to prolonged droughts and heatwaves. Droughts have multiple impacts on the 
ecosystem of forests, water and agricultural land leading to heat stress, erosion and soil degradation potentially 
triggering desertification, marginalization and abandonment of agricultural land (Republic of Bulgaria, 2019). The 
anticipated increase in mortality from cardiovascular diseases and strokes, especially in densely populated cities, 
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due to heatwaves and extreme weather events, presents substantial public health risks. Vulnerable populations, such 
as the poor, the elderly, and those with chronic illnesses, face higher risks. Urban areas including the city of Gabrovo, 
face unique challenges due to the urban heat island effect. This effect leads to increased health risks due to heat 
stress and indirect threats, such as higher allergen concentrations. Climate change exacerbates these effects, while 
at the same time necessitating higher energy consumption for cooling (Gabrovo Municipality 2020). Additionally, the 
combination of extreme temperatures and increased humidity can worsen air pollution. In 2014, Gabrovo experienced 
two exceedances of the alert threshold for sulfur dioxide, highlighting the severity of the issue (Republic of Bulgaria 
2017). 

Extreme weather events pose significant health hazards, especially for vulnerable populations such as the elderly, 
the poor, and those living in substandard housing or experiencing homelessness. Outdoor workers, particularly in 
construction and public utilities maintenance, are also at heightened risk. These risks are most visible in the city, 
which is at higher risk due to soil sealing, and overloaded and old infrastructure (The World Bank Group, 2021; GI3).
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Figure 3. Gabrovo IC for extreme weather (ZSI, 2024) | cf. chapter 11.2 for IC methodology
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1.3. Regional CCA governance 
CCA activities should be well-embedded in the strategic objectives of a region and strike a balance between stakeholder inclusion and leadership. 
Accordingly, understanding the strategy framework and stakeholder landscape of regional CCA governance is important. This chapter identifies 
key regional CCA-related strategies, how CC and its consequences are problematized therein and how certain adaptation challenges are 
prioritized. It highlights the prevailing understanding of CCA and the emphasized approaches for tackling it, as well as the most important regional 
stakeholder groups, which is important for the design and implementation of concrete adaptation activities. 

1.3.1. Strategy framework 

EU legislation and international conventions function as the basis for CCA strategies and legal frameworks in 
Bulgaria. At the national level, the main strategic document for CCA is the “National Climate Change Adaptation 
Strategy and Action Plan until 2030”, which builds on the “National Climate Change Risk and Vulnerability 
Assessment of the Bulgarian Economic Sectors (2015)”. It is part of the overall climate change institutional framework 
set out in the Climate Change Mitigation Act (CCMA). While other strategies and programs tackle the topic of CC in 
general (the “Integrated Energy and Climate Plan of the Republic of Bulgaria 2021-2030 (2019)”, the “Environmental 
Protection Act (EPP)”, “Renewable Energy Sources Act)” but focus more on mitigation (Republic of Bulgaria 2019). 
The ministry of the environment and water is responsible for the national CCA work (GI4). 

 

Figure 4. Overview of CCA-relevant strategies for Gabrovo (TU Wien, 2024) 

In the municipality of Gabrovo, many sectoral strategies have been formulated to tackle CC, like the “Environmental 
Protection Program of the Municipality of Gabrovo 2016-2020” (a “Draft for the Programme for the Environmental 
Protection of Gabrovo Municipality 2023-2027 (2023)” has already been developed), the “Plan for Sustainable Urban 
Mobility of Gabrovo Municipality 2021-2030”, the “Strategy for Sustainable Development of Tourism in Gabrovo 
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Municipality 2021-2027” and the “Strategy for the Development of the Green Infrastructure of the City of Gabrovo 
2017-2023”. 

The most important strategy regarding CCA action is the “Sustainable Energy and Climate Action Plan for Gabrovo 
Municipality 2030” (SECAP), published in 2021 and based on the “Integrated Development Plan of Gabrovo 
Municipality 2021-2027” (2022) and the commitments to the “Convent of Mayors for 2030”. The “Covenant of Mayors”, 
involving local and regional governments, envisions, among other goals, the reduction of GHG emissions and the 
improvement of the capacity to adapt to CC. The municipality of Gabrovo has been a member of the “Convention of 
Mayors” since 2013. Additionally, Gabrovo is one of two Bulgarian cities approved to participate in the European 
Commission’s mission to achieve 100 climate-neutral and smart cities by 2030 and is currently working on a “City 
Climate Contract”, which they must sign until the end of the year 2024 (GI3).  

The “SECAP” contains one chapter for CCA, discussing sectoral climate risks and vulnerabilities on a national level, 
setting strategic objectives and numerous measures, how Gabrovo municipality plans on tackling CCA until 2030 
(Municipality of Gabrovo 2021, 75ff). However, the plan lacks a comprehensive risk analysis and objectives for the 
municipality itself. 

1.3.2. Problem background and prioritized challenges 

As stated in the above section on systemic risks, the key CCA challenges in Gabrovo lie in an increased risk of 
natural disasters, changing temperatures and precipitation. Resulting from these ecosystem changes, socio-
economic vulnerabilities are being amplified, which causes a dire need for CCA in the future. The following table 
condenses the entanglement between ecological and socio-economic challenges regarding CCA to 3 main topics. 

Table 2. Main CCA challenges for Gabrovo 

Increased risk of 
natural disasters and 
threatened 
infrastructure 

Fire and floods resulting from climate hazards, threatening citizens, economy and 
biodiversity are especially visible in the city because of the high degree of urbanisation 
(GI3). Increased periods of droughts lead to problems with the supply of water (GI2; GI3; 
(Municipality of Gabrovo 2021, p. 83) and to the death of trees in the city (GI3). A high 
degree of soil sealing is exacerbating these challenges, as well as the old and overloaded 
engineering infrastructure (GI3; Municipality of Gabrovo 2021, p. 83). In a broader scope, 
not only the engineering infrastructure, but also the energy infrastructure and the road 
and rail infrastructure are vulnerable to various climate stressors (Municipality of 
Gabrovo, p. 78ff). The current usage of drinking water for irrigation for urban green 
infrastructures is too expensive and exacerbates the problems (GI3). Opposed to floods 
and forest fires, for droughts no NbS exist (GI2). 

Insufficient 
institutional CCA 
framework 

To some extent, the current legislation hinders an effective CCA of the region (GI2). 
Although the “SECAP” suggests actions for a broad spectrum of branches (Municipality of 
Gabrovo 2021, p. 86ff), more detailed planning and policies concerning CCA are missing 
(GI3). The lack of financing for bigger demonstration projects hampers CCA action (GI3). 

As the regional administration is subordinate to the council, it only has limited capacity to 
counteract and develop its own policies (GI2).  
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Enhanced awareness and knowledge: Increasing the public awareness and knowledge of CCA is seen as a major 
driver to change citizens attitudes towards CC (Municipality of Gabrovo 2021, p. 98) and the protection of nature 
(GI4). To build the populations trust in institutions, time and education on the topic are necessary (GI4): “We have 
the will for change but sometimes we need more information and time to understand things, and to become engaged 
– that's why information campaigns are really important” (GI2). 

Gabrovo focuses on measures increasing the involvement of the public, like information and education campaigns 
(GI2; GI4) and building a network of climate volunteers (Municipality of Gabrovo 2021, p. 97) as well as cooperation 
with private-public partnerships (GI4). Connected to the mission to become a climate-neutral and smart city by 2030, 
the objective for Gabrovo in the Programme of the Environmental Protection of Gabrovo Municipality (2023, p. 54) is 
as follows: “The main task for the Municipality of Gabrovo, in connection with the mission, is in 2023 to form a climate 
team to work with citizens, businesses and the whole community to raise their awareness of the benefits of 
implementing measures, as well as educate all people (from the youngest to the elderly) and support the process of 
transitioning to climate neutrality through capacity building (training) of all stakeholders”. The focus on educating the 
civil society and strengthening the cooperation of all stakeholders by also forming a “climate team” aims to promote 
behavioural change. 

1.3.5. Important stakeholder groups 

Government: On the national scale, although the responsible institution for CCA strategy development is the Ministry 
of the Environment and Water (GI4), the different departments of the forestry agency have also been mentioned as 
important actors (GI4). Related to the ministries, different administrative institutions (e.g. regional bodies from the 
ministry of environment, the regional Inspectorate, the district governors) have been mentioned (GI2). On the 
province level, the RAM, the regional association of municipalities, supports local authorities with providing 
information, e.g. on climate change (GI2). 

Concerning the municipality of Gabrovo, the collaboration between the key actors and their individual engagement 
are supportive tools for the CCA work in Gabrovo: “Both the municipalities and the regional administrations, the 
businesses and companies, also researchers, institutes at the universities – all are quite engaged in the process” 
(GI2). The municipality of Gabrovo, however, was identified as the main force, pushing the area of climate change 
(GI1; GI3; GI5).   

Academy: With being one of the key players of the local economic development, the Technical University of Gabrovo, 
as an academic institution well connected with regional authorities and businesses, is also seen as an important lever 
for CCA (GI1). The “Regional Innovation Center (RIC) Ambitious Gabrovo” developed by regional companies, 
functions as an interface of industry and science and as initiator of many projects (GI2). 

Community: With regards to the civil society, national NGOs in the field of environmental protection and climate 
change are active in Bulgaria, but not in the Province of Gabrovo (GI4). However, following the regional approach of 
the importance of including the citizens, the population of Gabrovo has been identified as a key actor group (GI3). 
The involvement of citizens in the decision-making processes (GI5) and a current changing perception of CC of 
young people (GI4) are increasingly perceived as important pillars for CCA. 

Interestingly, in the stakeholder mapping of T1.3., no governmental body on national level was identified. However, 
on regional level, the Danube Region Basin Directorate, the Fire Fighting Department Gabrovo and North Central 
State Enterprise DP were depicted. In contrast, within the community sector, multiple institutions on national level 
were mentioned, that were not named in the interviews (namely, “Bulgarian Association of Municipal Environment 
Experts”, “Bulgarka Nature Park”, “Foundation Center for Energy Efficiency EnEffect”, and “Association for the 
Earth”). With regards to academy, the Regional Department of Education was also mentioned. 
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Figure 5. Key stakeholders in CCA in Gabrovo (TU Wien, 2024) 

1.3.6. Assessment 

On a strategic level and in contrast to other Bulgarian regions, Gabrovo municipality already plays a pioneering role 
with the “SECAP” and benefits from good cooperation and engaged individuals. Like other MountResilience regions, 
citizens are considered a key lever for CCA. In Gabrovo, it is further assumed that citizens have relatively low trust 
in institutions. This means that officials direly need to build this trust and engage citizens, which is already happening 
with respect to the many initiatives for CC awareness raising. On another note, technology-oriented CCA approaches 
are formulated quite clearly already and many cooperations are occupied with them. In contrast, nature-based, 
community, or governance approaches are rather vague and lack the same level of concreteness. 

1.4. Key adaptation actions 
This chapter introduces good practices that have already demonstrated how CCA can be approached in the region. These actions are not 
representing the full scale of approaches in the region but give a relevant overview of the priorities given to adaptation while pointing out different 
innovative solutions to address the specific challenges and risks that were induced by climate change. 

Gabrovo has planned to implement or already implemented various projects in energy efficiency and public 
enhancement. While these projects are mostly oriented at climate change mitigation, they depict Gabrovo’s efforts 
in citizen engagement and point to competencies and capacities that might as well be relevant for adaptation. 

Gabrovo has issued a call to establish Bulgaria’s first renewable energy community: The project aims to establish 
a new photovoltaic system on the site of the regional landfill for non-hazardous waste (GI1; GI2). The renewable 
energy community can function as a basis for expanding cooperation between key stakeholders in CC. (cf. Balkan 
Green Energy News) TU Gabrovo also collaborates in other projects on energy efficiency, for example with demo 
projects in local kindergartens (GI1). 

The modernization of street lighting in the city was implemented through a centralized GPIS system. Results have 
been monitored already, showing a decrease in energy consumption of public lighting (GI1). 

Green Gabrovo is an initiative to give out trees, shrubs and other plants to citizens who then can plant them in public 
parks, kindergartens or other green areas in the city (GI2). “Green Gabrovo” is a good practice for strengthening the 
awareness and involvement of the population in CC related topics. (cf. Green Gabrovo) Similarly, the “Turning grey 
to green” initiative supports the population with material and information on sustainability (GI2). For International 
Earth Day, different climate initiatives were developed to increase knowledge and awareness for sustainability and 
CC(A) related issues among citizens (GI2). 



D1.2. REGIONAL DIAGNOSIS FOR CLIMATE CHANGE ADAPTATION 

 25 

 
 

Different stakeholders have been involved in a project to collect old phones, which are then recycled. With the 
money, trees are being planted (GI2). In addition, a local company is commissioned to reuse the material from old 
plastic toothpaste tubes and to create flowerpots with it (GI2). 

RESPONSE is an EU HORIZON 2020 project aimed at developing positive energy neighborhoods through innovative 
and integrated solutions in cities all around Europe. In the case of Gabrovo municipality, it is mentioned that Gabrovo 
Municipality is active in the “EcoEnergy network”, participates in "Earth Hour," and regularly collects outdated 
electronics, offering residents vouchers for energy-saving equipment. Under the "Regions for Growth 2014-2020" 
program, Gabrovo renovated parks and public spaces (cf. Response). The focus thus again is on incentives for 
citizen engagement and the sustainable maintenance of green infrastructure in the city. 

1.4.1. Learnings 

The above actions demonstrate Gabrovo’s experience with citizen engagement (particularly awareness raising 
initiatives, incentives, formation of networks and cooperation). Projects mostly address energy efficiency, recycling 
and circular economy, but also green infrastructure as an immediately adaptation-relevant area. Most importantly 
though, Gabrovo’s engagement to function as a model for other Bulgarian cities stands out and depicts its 
competence as transformation leader in and beyond Bulgaria. 

1.5. Transformative pathways 
The overview of regional structure, systemic climate risks and existing CCA governance, coupled with knowledge on the planned DA, allow a final 
assessment of the most relevant barriers and opportunities for transformative CCA in the region, as well as pointing to the key transformative 
capacities that need to be utilized or developed further. To this end, a validation workshop was held in the region to discuss barriers, opportunities 
and key transformative capacities with knowledgeable actors. This chapter elaborates on these aspects and concludes by providing concrete 
advice for transformative CCA in conjunction with the fields of action of the respective DA and beyond to facilitate transformative regional CCA. 

1.5.1. Barriers and windows of opportunity for CCA 

According to the interviews, the main barrier for successful CCA in Gabrovo is the missing awareness from the 
population (GI3; GI4) - “a lack of the critical mass” towards the development of the region (GI4), which is also reflected 
in a lack of trust in the institutions. It corresponds to the common attitude that CCA is a task of the public sector and 
therefore there is little motivation to increase the commitment of other stakeholder groups. 

In terms of governance, CCA work is also hampered by a lack of effective and comprehensive strategies for CCA in 
the region and a lack of funding for bigger projects (GI3). In addition, the regional administration and the municipality 
of Gabrovo do not have the competence to independently develop CCA strategies in a comprehensive manner (GI2).  

Contrary to the major barriers, a key opportunity for transformative CCA in Gabrovo municipality lies in innovative 
potential of a diverse but tight stakeholder network that has experience with complex research and implementation 
projects – from local citizen-oriented endeavors aimed at increasing engagement to transnational research projects 
oriented at R&D (GI2; GI4). As one regional expert put it, “Gabrovo started engaging from the very start” (GI2). The 
municipality is comparatively active concerning the development of strategies, and it profits a lot form the cooperation 
with TU Gabrovo, one of the largest technical universities in Bulgaria, (GI1). In addition, Gabrovo's mayor, the head 
of the municipality, is very well connected nationally and internationally (GI2). Gabrovo therefore has good leadership 
for engagement in transformative CCA, which can and should be further developed. 
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Looking at the province of Gabrovo, it has been stated, that the communication between the most important 
stakeholders is manageable, as the area is quite depopulated without major industries in the case of the Central 
Balkan National Park (GI4) which can function as a facilitator for effective CCA work. 

1.5.2. Regional validation workshop 

The regional validation workshop aimed at presenting, critically discussing, and further developing initial hypotheses 
and interim findings on transformative adaptation with knowledgeable regional actors. The workshop hence consisted 
of two parts: In a first session, regional CCA measures, challenges and opportunities deriving from the previous 
analysis were presented and subsequently debated in smaller groups as well as in the plenum. In the second session, 
regional transformative capacities that were identified as relevant by the research team were introduced and put up 
for discussion. This gave participants the opportunity to share feedback, give concrete examples stemming from their 
own experience or bring in new ideas for effective CCA governance. 

 

Figure 6. Accompanying Miro Board from VDWS in Gabrovo 

The workshop participants addressed key stakeholders and new (technical) tools as particularly relevant topics. In 
order to successfully drive transformation in the municipality, participants indicated the engagement of citizens as 
key actors, ensuring they are informed about the benefits of proposed solutions through a targeted information 
campaign that clearly communicates the cost-benefit analysis. A robust monitoring system should be implemented, 
utilizing best practices and technical solutions to support the municipality’s adaptation efforts. During the discussion 
on governance in Gabrovo, it was highlighted that the municipality benefits from strong multi-level governance 
connections, particularly with ministries, and a proactive municipal leadership that has fostered numerous 
partnerships and projects. While many stakeholders, including the Technical University, the “RlC”, and the 
municipality, are already involved, there is a need for better communication and coordination through a shared 
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platform to enhance collaboration and initiate joint actions. A focus is placed also on external institutions: “Prepare 
design steps and links with external institutions of an innovative thinking”. The participants emphasized the 
municipality’s goal to achieve carbon neutrality by 2030 and their wish for a more detailed common vision in the 
region. A relevant topic was also the use of technology and AI to use for example in the early warning systems for 
natural disasters. 

The workshop was conducted in an online format on June 19, 2024, from 14:30 to 16:30 (EEST) with an audience 
of 35 participants. The online tool Miro was used to facilitate visualization of discussion points. 

1.5.3. Regional transformative capacities 

Overcoming a focus on mere adaptation responses towards more long-term transformative change, the concept of 
transformative regional capacities offers a perspective on the wider interplay, forming a more systemic perspective. 
The last step of the regional CCA analysis aimed at the identification of regional strengths and transformative 
capacities by assessing regional/local implementation barriers and existing regional capacities. Building on the 
analysis results and workshop responses (conducted in June 2024), transformative regional capacities were 
determined. The framework proposed by Wolfram’s (2016) of ten adaptive capacities addresses organisational 
visions, work culture, structures, skills, human and material resources, but also community participation, relations, 
networks and institutions, and the understanding of existing systems. For the regional climate change analysis, the 
most relevant transformative capacities were identified to guide adaptation action, particularly with regards to the 
regional Demo Activities (DAs). 

Table 3. Transformative capacities for effective CCA in Gabrovo 

Inclusive and 
Multiform 
Governance  

The local self-government of Gabrovo allows the municipality a relatively 
autonomous approach to CCA within a certain framework. As the mayor of Gabrovo 
is well networked and the municipality can draw knowledge from developing 
strategies and applying for (EU) funding (GI2), the foundation for an improved 
capacity for inclusive and diverse CCA governance is already in place. 

However, to utilize the full potential of Gabrovo’s CCA capacities, also regarding the 
good cooperation with TU Gabrovo and Gabrovo’s “RIC”, the communication within 
and outside of major institutions is in need of a common platform (GVDWS). Gabrovo 
has a tradition of bringing forward innovative business (ideas). Through an enhanced 
involvement of these companies, more precisely, with concrete “design steps and 
links with external institutions of an innovative thinking” (GVDWS), the region could 
institutionalize innovative CCA development (GVDWS). It is also important to note 
the need for open access to technical solutions, such as the planned early warning 
system (GVDWS). 

Shared 
Understanding, 
Memory and 
System 
Awareness 

The scope of “SECAP” and Gabrovo’s unique engagement to sustainability in 
Bulgaria indicates an awareness of the CCA challenges and interdependencies in 
the region. One lever to CCA and potential for building a general system awareness 
is seen in the citizens’ values and engagement (GVDWS). Concerning that, the 
municipality of Gabrovo is thinking about one large software platform for citizens’ 
awareness of certain processes to combine the many small platforms (GVDWS). 
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Nonetheless, the approach to CCA as a societal adaptation of the citizens should be 
seen as one of several pillars. Current CCA action can mainly be categorized as 
technological innovations, public awareness measures and improved governance, 
where the latter lacks more concrete analysis of Gabrovo’s system dynamics and 
path dependencies, seen for example in the lack of funding for bigger projects 
(GVDWS). 

Foresight and 
Shared Vision 

Gabrovo’s climate targets, the “SECAP” and multiple other strategies (additionally 
the “City Climate Contract” in the future) provide the baseline for regional activities 
regarding CC action. The objectives have been compiled in working groups and 
round tables (GVDWS). One focus of the vision is to use AI, “to better protect 
ourselves from natural disasters” (GVDWS). 

A collective positive future vision and foresight methods should be more detailed in 
relation to CCA (GVDWS). While current strategies and the image conveyed by 
municipalities tend to focus on sustainability, the CCA vision remains vague. A clear 
vision with alternative scenarios would not only improve the perception of the 
importance of CCA in the corporate sector, but also among citizens. 

1.5.4. Concrete advice for the DA and beyond 

Utilize and expand existing coordination between public sector & R&D: To improve the cooperation between 
Gabrovo’s main institutions regarding CCA and especially the technological innovations envisioned by the DA 
(particularly, an integrated irrigation system, and an early-warning system for natural disasters), namely the 
Municipality, TU Gabrovo and “RIC Gabrovo”, the development of a common platform to facilitate the communication 
and coordination between the institutions is needed. In line with technological innovations, a greater focus on open 
access to technical solutions is needed, for example for the planned early-warning system for natural disasters. This 
will benefit smaller businesses but also allows citizens to inform themselves on regional CC(A) work. 

Scale-up (funding for) green infrastructure projects: As envisioned by the DA, a new “Green Infrastructure 
Strategy” should include a comprehensive plan for funding opportunities to finance bigger projects. Following this, 
the DA has the potential to implement projects that serve the whole municipality and beyond, as mentioned in the 
interviews. 

Strengthen the local strategic framework: Innovative technical solutions and measures for the participation of the 
civil society can only unfold their full potential when integrated in a comprehensive strategic framework, that tackles 
regional specific challenges and strengths. The municipality of Gabrovo plays a key role in CCA efforts in the region 
and the provision of its expertise in strategic planning is essential for advancing the region’s CCA initiatives. 

Involve citizens to strengthen awareness and engagement: The involvement of the citizens in the development 
process was cited as a decisive lever. It is advised to expand the planned DA activities for citizen engagement and 
to conceptualize the involvement of the population from the start, with the objectives of the development process to 
the decision-making process. 

Further suggestions  

The municipality’s targeted approaches already serve as a starting point for effective climate change adaptation. 
However, to comprehensively address its vulnerabilities (as addressed in the systemic risk assessment) and 
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implement transformative adaptation, a broader range of measures and new planning approaches should be 
considered. For example, this might include not just the maintenance but also expansion of urban green and blue 
infrastructures in the municipality to reduce heat island effects, improve air quality and provide recreational areas for 
citizens, especially in areas where the share of vulnerable groups is comparably higher. 

It is also suggested to expand public awareness projects to measures, that partly transfer CCA governance to the 
population This ensures that an empowered community involved in the decision-making process endorses strategies 
that are locally relevant and widely supported. Offering workshops and training sessions for local farmers, business 
owners, and residents on CCA practices, disaster preparedness, and resource management can function as first 
steps in this regard. 
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2. Baseline – Lapland 

2.1. Regional profile 
Regional structures, political competencies and development objectives profoundly influence the potential pathways for regional CCA. This chapter 
introduces the topographic, functional, environmental, and socio-economic characteristics that shape the region structurally, briefly introduces the 
territorial governance framework to illustrate the region's formal competencies for implementing CCA autonomously and outlines the dominant 
self-image to sketch the normative starting point for regional CCA. 

Finland’s temperature has already increased twice as much as the average global temperature has risen since the 
middle of the 19th century with great effects, especially on the winter conditions. The effects include a decrease in 
the permanent snow and ice cover, an increase in heat waves as well as changes in precipitation (Ministry of 
Agriculture and Forestry, 2022, p. 15 f). The project region Lapland, amounting to a third of Finland’s land area in the 
North and home region of the indigenous people of Sámi in the northernmost part, is especially vulnerable to climate 
change. Most of the province is located north of the Arctic Circle, leading to its specific arctic nature conditions and 
nature-dependent livelihoods, tourism and reindeer herding (The Finnish Climate Change Panel, 2021, p. 51). 
Climate change is expected to warm Lapland significantly, with average temperatures rising by 2.0-3.2°C by mid-
century, and annual rainfall increasing by 6-11%. Apart from the CC-effects jeopardizing the local economies directly, 
Lapland is also exposed to an enhanced risk of floods with Pori and Rovaniemi being the most significant flood-risk 
areas (The Finnish Climate Change Panel, 2021, p. 95). 

Although the MountResilience Demonstration Activity will be located in Northern Lapland, the Regional Baseline explores Lapland 
as a whole region. However, some descriptions and analyses are focused on Northern Lapland as MountResilience specializes 
in the specific livelihoods of this area. 

2.1.1. Structural characteristics 

Overview to topographic and functional characteristics 

Lapland is the northernmost region of Finland and amounts almost one-third of the total area of Finland. Lapland 
borders with three countries: Norway (more than 700km), Sweden (more than 600km) and Russia (almost400 km). 
Several large rivers run through Lapland, among others the longest river of Finland, Kemijoki (Lapin Litto, n.d.-b). 
The northern part of Lapland, Sápmi, is the traditional territory of the indigenous Sámi people, which functions as a 
transnational region extending from northern Norway through Sweden and Finland to northwestern Russia (cf. Figure 
1). Currently, over 60 percent of the Sámi population resides outside their native regions, with significant communities 
in urban areas such as Rovaniemi, Oulu, and the Helsinki region (Lapin Litto, n.d.-b). 

The municipalities of Enontekiö and Utsjoki cover a vast area with around 0.22 inhabitants per square kilometre. 
There are a few urban centres, such as Rovaniemi, the capital, but most of the region is very rural. 36% of the 
population live in sparsely populated rural areas or rural heartland, with another 4% living in rural areas close to an 
urban area. This population is exposed a higher risk to climate change, especially in events of extreme events or 
other effects of climate change as they are further away from accessing essential services (Regional Council of 
Lapland, n.d.).  

The Sámi are the only recognised indigenous people in Europe and are recognised as such in Finland. Reindeer 
husbandry is one of the key aspects of their culture and tradition, and it also provides an income. The crucial role of 
reindeer is also reflected in the Sámi language, which has around 1500 words related to reindeer work (Tennberg et 
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al., 2017). Reindeer herding is community-based and preserves traditional Sámi culture and language. In the 2000s, 
all Sámi languages have been classified as endangered. Increasingly difficult conditions make it harder to retain the 
traditional lifestyle and ways of reindeer herding, which is based on grazing rotations. For example, reindeer pastures 
have become fragmented and reduced, due to increase in forestry, mining and energy industries and tourism and 
construction of transport infrastructure. Quality of winter lichen, the main food source for reindeer in winter has also 
decreased in recent years which has led to some herders being forced to supplement with bought fodder, which is 
not the traditional way and also makes reindeer herding less economically viable (Tennberg et al., 2017). 

 

Figure 7. Map of Lapland (TU Wien, 2024) 

Overview of ecosystem and environmental characteristics 

Most of Lapland’s area is located north of the Arctic Circle, within the middle and northern boreal zones (Lapin Litto, 
n.d.-b). Therefore, Lapland is the coldest region in Finland, its average daily maximum temperature amounts only to 
5 degrees (Finnish Meteorological Institute, n.d.). Northern Lapland's climate is mainly continental but gains maritime 
features near Enontekiö and Utsjoki due to the Arctic Ocean, with temperatures from -0.5°C to -3°C and rainfall 
around 400-600mm (The Finnish Climate Change Panel, 2021, p. 95). Winter begins in mid-October in Lapland and 
lasts for about 200 days (6.5 months), compared to 100 days in southwestern Finland. In winter, the average 
temperature does not rise above 0°C. In the summer, the average temperature is between 6°C and 16°C. Summer 
starts in June and ends in August. In summer, the region also experiences the polar day, where it does not get dark 
(Finnish Meteorological Institute, n.d.). The northernmost regions experience 73 polar days. The warmest day is 
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to meeting Santa Claus (Visit Rovaniemi, n.d.). Tourism is an important employer, 8% of the workforce works in 
tourism, including many young people. Tourism is especially important to provide employment outside of urban 
centers (Regional Council of Lapland, 2017). Generally, tourism has a strong social license in Lapland and is 
perceived to bring more benefits than disadvantages.  

2.1.2. Governance framework 

Governance in Lapland is composed of multiple authorities. The statutory local government of Lapland, like all Finnish 
regions, are the Regional Councils, owned by all municipalities in the region and responsible for regional development 
(Hildén et al., 2022, p. 41). The highest decision-making body in the Regional Council is the Assembly of the Council, 
composed by municipal councillors that depend on the number of municipal residents. The Board of the Council, 
including municipal representative and one expert member of the Sámi parliament, is responsible for the practical 
work (Lapin Litto, n.d.-a). The 21 municipalities in Lapland each have their own local government and are governing 
social, planning and ecological services, CCA related examples include education and culture, urban planning and 
land use, water supply and waste management as well as fire and rescue services (Hildén et al., 2022, p. 46). 

As the northernmost area of Lapland is located in the homelands of the Sámi, the governance of Lapland also 
involves the associated Sámi authorities. The Sámi Parliament is the supreme political body of the Sámi in Finland 
and has the mandate to represent the Sámi in Finland nationally and internationally, to protect the cultural heritage 
of Sámi and to issue matters important for the Sámi. This is established in the Sámi Parliament Act article 9, which 
requires all authorities in Finland to involve Sámi people on measure that impact Sámi homeland or their status as 
an Indigenous people. The legal framework of the self-administrating Sámi remains controversial though, as the Sámi 
parliament lacks the authority to advance their status as indigenous communities with land rights on Sámi territories. 
Currently, their work is subordinated to the Finnish Parliament and does not go beyond influencing political decisions 
(Kuokkanen, 2024). 

2.1.3. Identity and self-image 

Lapland considers itself capable of responding to climate change in a resourceful way, as stated in the Lapland 
Climate Strategy (2011, p. 24): “Lapland is a successful region that seizes the opportunities of climate change and 
responds to threats and challenges”.  

 

Figure 8. Touristic advertisement of Lapland (Source: mediabank.businessfinland.fi/l/ pxrK7TZZ6NgG) 
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In Northern Lapland, the multiculturality, especially the Sámi culture, functions as the most distinctive feature 
mentioned in multiple expert interviews (LI1; LI2; LI3; LI7; LI8). In the scope of wide distances and remoteness of 
dwellings, even the national borders to Sweden and Norway become blurry to the population, and it seems natural 
that families live on both sides of the borders (LI7). The municipality Inari has the unique selling point of being the 
only municipality in Finland, where all four cultures and language groups are represented (Skolt Sámi, Inari Sámi, 
Northern Sámi and Finnish) (LI7). Sámi culture has its own societal values, understanding of traditional landscape 
and sacred places (LI8), which is also reflected in Lapland’s general close connection and dependency on the specific 
conditions of the arctic nature. The clear distinct climate of very cold winters as well as the variability in light levels in 
the seasons impact the population’s annual cycle (LI3; LI5) and, with a view to the numerous tourism companies, is 
also being commercialized: “Home of Santa Claus, the last wilderness in Europe, and part of the Sámi homeland. 
Lapland is a destination above ordinary, full of contrasts and unique natural phenomena: Midnight Sun, Polar Nights, 
autumn colors, Northern Lights, and Arctic cites nestled among Ice Age fells” (House of Lapland, n.d.). 

Reindeer husbandry plays a crucial role in the region’s identity as it is not only an important economic branch and 
keeps remote areas inhabited, but also forms and preserves trans-generational values, traditions and indigenous 
rights (Rasmus et al., 2021, p. 1). Other traditional livelihoods of Sámi include hunting, fishing, handicrafts and 
gathering natural products (LI8). For the inhabitants, it is crucial that the Sámi culture is represented authentically 
and in a respectful way (LI2). 

2.2. Systemic climate risks 
The most important factors determining the directionality and design of CCA are concrete regional climate hazards and consequent systemic 
risks. This chapter overviews the main climate risks and relevant climate impact chains, pointing to the challenges for regional adaptation. 

2.2.1. Main climate hazards and intermediate impacts 

In a low emissions scenario (RCP2.6 or lower), temperatures in Lapland would still rise by 3-4°C by the end of the 
century. The current trajectory points to 4-5°C warming in Lapland. Other studies suggest that the Arctic area might 
warm up 3 or 4 times more than the rest of the globe. Climate change will have a greater effect on weather during 
the winter than during the summer. In winter months, temperatures might warm up by 3-4°C, while in the summer 
months it might be 2°C by mid-century (RCP4.5). Precipitation is also likely to increase more in the summer than in 
the winter. Heat waves will become more frequent (200-300% increase in heat days RCP2.6). However, heat stress 
on population is likely to remain very low or low, due to adaptive capacities among others (ESPON Climate Update 
2022., n.d.). In winter, the rising temperatures will influence snow cover. Increase in precipitation could thicken the 
snow cover, depending on the temperature. However, the biggest change is that the snowy season will become 
shorter, by ca. one to three days per decade each at the beginning of the season in autumn and at the end in spring. 
Extreme weather events will become more frequent, causing flooding, especially in urban areas (Regional Council 
of Lapland, n.d.). However, considering exposure, vulnerabilities and adaptive capacity, (see Annex with explanation 
of system risk factors), the flood risk is set to decrease meaning that regional capacities will allow for sufficient 
preparation to prevent or cope with such events in urban areas (ESPON Climate Update 2022.). In the municipality 
of Enontekiö, it is likely that there will be more snow as the result of climate change, which may have positive effects 
for biodiversity and tourism. In Utsjöki, snow cover is set to decline. 

2.2.2. Climate Impact Chains  

We have developed two climate impact chains for the region of Lapland, one for the tourism sector and one for 
reindeer herding in Lapland (cf. figures below). 
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Reindeer herding is particularly prevalent in the North of Lapland, whereas the South is characterised by more 
traditional agriculture. The climate impact chain focuses on the risks to both, the health and life of reindeer, and on 
the loss of lifestyle and tradition for Sámi people. Changes in summer and in winter both affect reindeer husbandry, 
and thus the economic viability and continuation of traditional Sámi lifestyles. Higher temperatures and heat waves 
in the summer may increase heat stress for reindeer as well as enabling more blood sucking or disease carrying 
insects to impact the reindeer. No coping strategies have been developed yet to assist reindeer in coping with heat 
(LI5). Usually, there is no active herding in the summer and the animals are free to roam. Calves tend to get marked 
after birth to identify them in autumn, however, in the heat this is too stressful. Therefore, if the calves do not stay 
with their mother, it is impossible to identify which herder they belong to.    

In addition, the change of precipitation, where rain that freezes and snow interchange, makes it harder for reindeer 
to feed on winter lichen. As rain freezes on the ground, it creates a layer of ice that is hard to penetrate for the 
reindeer and they cannot reach the lichen. Wet conditions in the onset of winter can also lead to mouldy lichen, which 
leads to stomach problems of reindeer. As the tree line moves further north, the conditions for lichens are less 
favourable. They need light and therefore cannot grow as well in forests.  

In addition, there are several industries competing for land use; tourism, hunting, fishing, hiking reindeer herding, and 
forestry (LI1; LI3).  Each of these industries interfere with reindeer husbandry and the reindeer’s free use of grazing 
grounds. Wind parks disrupt the grazing habits of reindeer as they are disturbed by them and will avoid areas with 
wind turbines (LI1). However, since Sámi associations are involved in many land-use decisions, there are very few 
wind turbines so far in Lapland (LI3). Sámi are especially protective of sacred spaces, that could be completely 
“ruined” by wind parks. In addition, the traditional knowledge specific to a certain place and its biodiversity would be 
lost (LI8).  

Since reindeer are afraid of dogs, dog sledging will keep reindeer away from the paths of dog sledging tours (LI1; 
LI7). In addition, hunters, who are mostly active in autumn, bring their dogs. When reindeers stay closer together due 
to being afraid of dogs, they do not eat enough mushrooms in that season which makes them more vulnerable to 
food shortages later in winter (LI8). 

These factors combined add more pressure on land use, which means that traditional grazing patterns and routines 
can no longer be implemented. As the space for rotational grazing diminishes, the grazing itself also adds to the 
pressure on the land and biodiversity as there is less time for soil and plants to recover (Climate Guide, n.d.). All the 
above-mentioned factors have meant that many reindeer herders have had to supplement grazing with extra fodder, 
which increases the cost. Due to increasingly slippery conditions, accidents of reindeer and herders have become 
more common.  

These impacts can already be felt now and are set to increase with progressing climate change. Reindeer husbandry 
is already less economically viable than it was a few decades ago and many herders supplement their incomes with 
other jobs, for example in tourism. They also receive subsidies (LI4). There is a direct risk to the traditional culture, 
identity and lifestyle of the Sámi. In addition, reindeer need to be trained to be able to interact with tourists. 
Discussions revolve around how Sámi culture can be authentically represented. It is presumed that the number of 
Sámi abandoning traditional lifestyle and language or even living outside of their homelands will increase (Tennberg 
et al., 2017). In addition, reindeer and Sámi are one of the key selling points of tourism in Lapland, on which this 
would also have an effect.  

The second Climate Impact Chain revolves around the tourism sector. Shorter winter seasons with delayed onset of 
the snowy season, sudden changes in temperature during the season and strong wind and storms are likely to affect 
the nature-based tourism activities predominant in Lapland. A lot of international tourism relies on activities with snow, 
particularly around Christmas. Tourists expect a winter wonderland. Especially early in the season (and around 
Christmastime), snow can no longer be relied on, which affects Lapland’s reputation as a snow-safe destination (LI2; 
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LI4).  However, as this will be a very slow development, tourism operators should have enough time to adapt to these 
changes (Tennberg et al., 2017). An exception to this development is the municipality of Enontekiö, which can expect 
more and longer snow cover, which could have positive effects on tourism (LI7).  

Temperature increases will also lead to changes in vegetation and animal populations, for example in the unique fell 
landscape in the north of Lapland. While some of the flora and fauna have a wide range to cope with increases in 
temperatures, others might not. In addition, with the tree line further North, uncharacteristic trees may start growing 
on fells, changing the unique landscape feature optically, but also threatening its unique biodiversity (Climate Guide, 
n.d.; LI3). Beyond effects on biodiversity, it might also impact tourism activities such as fishing or hunting. In addition, 
due to thinning ice cover, some hiking facilities can no longer be serviced via the routes that allowed driving on rivers. 
Some providers have now started to use helicopters (LI1).  

Slippery conditions, including on highways and roads, as well as tracks might lead to accidents or accessibility 
becomes unreliable, with impacts on the local population as well as tourism activities. Hunting and fishing become 
more dangerous or cannot take place. More variability in weather conditions in general might increase the days with 
cloud cover, which makes it harder to see Northern lights, another big pull-factor for tourism in Lapland. Supply of 
local products, such as reindeer meat, mushrooms or berries are at risk, as well as the supply for traditional 
handicrafts. In combination, these factors could hurt the local tourism industry, without any adaptation activities are 
taken up. 
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Figure 9. Lapland IC for reindeer herding (ZSI, 2024) | cf. chapter 11.2 for IC methodology 
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Figure 10. Lapland IC for tourism (ZSI, 2024) | cf. chapter 11.2 for IC methodology
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2.3. Regional CCA governance 
CCA activities should be well-embedded in the strategic objectives of a region and strike a balance between stakeholder inclusion and leadership. 
Accordingly, understanding the strategy framework and stakeholder landscape of regional CCA governance is important. This chapter identifies 
key regional CCA-related strategies, how CC and its consequences are problematized therein and how certain adaptation challenges are 
prioritized. It highlights the prevailing understanding of CCA and the emphasized approaches for tackling it, as well as the most important regional 
stakeholder groups, which is important for the design and implementation of concrete adaptation activities. 

2.3.1. Strategy framework 

Being in line with international and European strategic frameworks, such as the Paris Agreement (2015), the United 
Nations Agenda 2030 (2015), the European Strategy for Adaptation to Climate Change (2013[2021]) or the EUs 
Green Deal (2019), there are several national, regional, local and sectoral strategies to combat climate change and 
support sustainable development in Finland. 

In Finland, adaptation to climate change has been issued since the beginning of the 21st century, with the first 
“National Strategy for Adaptation to Climate Change (NAS)” published in 2005 (Ministry of Agriculture and Forestry, 
2005) followed by “Finland’s National Climate Change Adaptation Plan (2022)” published in 2014 (Ministry of 
Agriculture and Forestry, 2014). The Ministry of Agriculture and Forestry is responsible for the national coordination 
of climate change adaptation work (Ministry of Agriculture and Forestry, n.d.). However, Finland has the premise to 
counteract climate change with considering adaptation policy in all sectors and branches which is developed in 
different ways and stages (Hildén et al., 2022).  

The current strategic framework for CCA is “Finland’s National Climate Change Adaptation Plan (2030)” (Ministry of 
Agriculture and Forestry, 2022). It builds on the climate policy planning system according to the revised Climate Act 
(423/2022), which aims to enhance the planning, implementation and monitoring of measures for climate change 
adaptation and mitigation (Ministry of the Environment, n.d.). The reform of the Finnish Climate Act emphasizes 
mainstreaming and the importance of strong rights of the indigenous peoples. Both revisions are seen to support the 
adaptation to climate change. The Ministry of Environment and the Ministry of Social Affairs and Health also 
developed separate adaptation strategy: “Climate change in the social and health sector: Ministry of Social Affairs 
and Health’s climate change adaptation plan (2021-2031) (2021)”.  

Therefore, in comparison to other countries, Finland can demonstrate a cross-sectoral and long-term approach to 
CCA strategies. However, it has been criticized that adaptation measures on a national level have concerned mostly 
their governance and regulation (Hildén et al., 2022, p. 52). Observed obstacles to successful CCA of Finland are 
missing legal bindings and interdependencies across different administrative sectors in their practical adaptation. 
This shows in the lack of concrete quantitative goals for adaptation, which leads to uncertain shares of responsibilities 
between the respective administrative sectors (Hildén et al., 2022, p. 37ff). 

On a regional scale, adaptation and mitigation of climate change as part of regional development and duty of regional 
councils is determined in the Regional Development Act (756/2021) (Hildén et al., 2022). Strategy wise, Lapland 
formulated various sectoral plans tackling climate change, even if only on the margins, like “Lapland’s Tourism 
Strategy 2020-2030 (2019)” and “Lapland’s Sustainable Smart Specialization Strategy 2023-2027 (2023)”. In 2011, 
“Lapland’s Climate Strategy 2030” was proposed as a first strategy dedicated to climate change in the region, 
whereas it focuses mostly on CC effects and mitigation. Within the development of the Climate Strategy, the city of 
Rovaniemi prepared its own “climate program for the forest sector” (United Nations et al., 2014). Although “Lapland’s 
Climate Strategy 2030” has not been renewed yet, regional climate forecasts are being used in regional planning and 
CC has a high priority in terms of funding which could be indicated in almost all current funding decisions (The Finnish 
Climate Change Panel, 2021, p. 51f). The “Green Deal Roadmap”, which was developed in part with the “Tourism 
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Board”, functions as Lapland’s baseline in the framework of the EU’s Green Deal targets but must be categorized as 
a voluntary strategic plan (Lapin Litto, n.d.-c). 

 

 

Figure 11. Overview of CCA-relevant strategies for Lapland (TU Wien, 2024) 

2.3.2. Problem background and prioritized challenges 

The region of Lapland with its distinctive arctic climate faces numerous interrelated challenges due to CC. Global 
warming is proceeding much faster than in other regions and the arctic nature is more vulnerable and fragile towards 
changing temperatures and other effects of CC (LI1). With regards to the expert interviews, the LVDWS and the 
systemic climate risks, the following socio-economic challenges, resulting from the impacts of CC, have been 
identified and prioritized in terms of CCA. 

In Lapland’s climate strategy (2011), the needs for adaptation are identified in the operating conditions of agriculture 
and forestry, in the snow dependency of the tourism industry as well as in (winter) flooding and in changed fishing 
conditions due to heat waves (The Finnish Climate Change Panel, 2021, p. 51f). Nowadays, CCA has become more 
urgent and its requirements more complex.  

Rising temperatures lead to changes in snow availability and water bodies in the northern parts (LVDWS). When 
snow comes earlier than it used to be, the icing of lakes and rivers, important surfaces for humans and animals, is 
too thin and leads to dangerous paths and an increased risk of incidents (LI7; LI9). The higher temperatures also 
increase the melting of peatlands ice, resulting in the release of carbon and loss of habitats for distinctive species 
(LI3). Invasive species appear more and more and are threatening the availability of vegetation (LI5; LVDWS). The 
forest line on top of the fells is rising due to increasing temperatures, especially pine trees seem to spread out (LI4). 
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Table 5. Main CCA challenges for Lapland 

Vulnerable 
(traditional) 
livelihoods and 
living conditions 

With reindeer herding and tourism as the main livelihoods in Northern Lapland, the 
region is dependent on specific climate conditions, such as sufficient icing of lakes, 
availability of snow and sparsely wooded areas. Climate change effects threaten 
these livelihoods through rising temperatures, changes in precipitation and snow and 
other direct and indirect effects. All beings are exposed to an increased risk of 
incidents. Adapting these livelihoods, which are so closely connected to the arctic 
nature, is one of the main challenges for Lapland. 

Absence of CCA 
governance and 
inclusion of 
independent 
communities 

Although on a national level, current strategies formulate adaptation measures, the 
CCA governance on a regional or even local level is insufficient due to lack of 
funding, clear share of responsibilities and political prioritization. CCA governance on 
a national or EU level also misses an adequate representation of independent 
communities, with regards to Sámi culture but also broader speaking of all 
communities in Lapland, living in very specific conditions. 

Intensification of 
existing land use 
conflicts 

Strongly connected with CCA of the traditional livelihoods, the use of land in Northern 
Lapland is conflicted. Many industries are dependent on tilling it in different ways 
whereas Sámi people rely on an intact nature to follow their traditional way of living. 
With CC and CC mitigation goals, such as the expansion of renewable energies, 
these conflicts intensify. 

Action and 
knowledge gaps 

For many impacts of CC, such as warm summers, the knowledge of herders on how 
to adapt does not exist yet. This challenge relates to missing CCA governance. 
Although CCA actions on an individual level are already taken out of the simple need 
for them, for many CC effects further knowledge and a cooperative approach to CCA 
is required. 

As elaborated in the chapter on SCR in Lapland, the ecological changes are particularly harmful in Northern Lapland 
regarding the socio-economic effects at the two main livelihoods. Tourism and especially reindeer herding are 
strongly dependent on the specific arctic nature conditions and therefore especially vulnerable sectors. The icing of 
the ground, but also the decreased availability of lichen (LI8), an important food source for reindeer, impede the 
economic viability of the reindeer businesses. The rising temperatures lead to an increased risk of heat-related 
diseases like bird influenza for animals (LI8) and herders lack of an adaptation strategy for this hazard, especially in 
summer (LI5). The need for CCA is for the Sámi simultaneously a need for a cultural change as their traditional living 
connected so strongly with the arctic nature (LI9). In terms of tourism, a need for a different infrastructure arises as 
snow conditions become more poorly (LVDWS). On the one side, an enhanced approach to summer and all-year 
round tourism calls for alternative activities for tourists. On the other side, tourist activities, especially dog sledding, 
have a negative effect on the traditional reindeer herding (LI7). Generally, existing land use conflicts are getting 
reinforced with CC. The adaptation of the traditional livelihoods and views, for example with regards to sacred 
mountains, clashes with the green transition land use models (windmill parks, solar power, mining) (LI7, LI9). The 
objectives of the green transition in Finland face other obstacles in the arctic nature than on more southern parts of 
the country: the remoteness and the minus degrees hamper the enhanced use of electric vehicles and green energy 
for heating the buildings (LI7).  
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compensation programs of tourist companies to balance out their ecological footprint (LI1) have also been mentioned 
in the expert interviews. Establishing binding and ambitious targets for climate visions, the protection of biodiversity 
and the traditional knowledge of Sámi is envisioned as well (LI9). 

CCA governance also includes the development of new kinds of collaborations from different stakeholders (LI9), for 
example between districts and herders (LI1) or business related cooperations as between snow mobile companies 
and herders (LI8). With respect to the Sámi Climate Council, a regional CCA strategy must be based on scientific 
findings and traditional knowledge in equal measure and supports climate action for the Sámi population, 
entrepreneurs and the municipal services (LI9).  

Resilient livelihoods and safe living conditions: Although strongly dependent on an improved governance of 
CCA, resilience building in tourism and reindeer herding comprises a broader spectrum of approaches and actions 
from the affected parties. Key adaptation efforts include the development of concrete adaptation measures, 
diversification of CCA strategies and a focus on capacity building support. “There is quite a lot of information about 
how the global warming is proceeding and now we should be able to make more practical changes” (LI1).  

Strengthening public participation in land use decisions: To combat the aggravation of the ongoing land use 
conflicts, the role of a neutral higher governing body should be strengthened: “somebody who is higher and neutral 
could be useful, like municipality” (LI5). Closely correlated with reindeer herding, land use planning is one of the 
strongest tools to support or undermined the adaptation in Lapland (Rasmus et al., 2023). In that sense, participatory 
environmental governance and public participation are necessary to successfully recognize herding practices and 
involve herders' perception of the environment which forms their base of acting accordingly (Rasmus et al., 2021, p. 
15). 

Filling action and knowledge gaps: Enhancement of monitoring CCA actions, making them – as well as (project) 
results from (academic) research (LI5) - accessible to all interested actors is seen as crucial step for successful CCA, 
for example local actions as adapted fishing or actions from herders (LI8). An enhanced general awareness and 
initiative of all parts is missing (LI3,), which results in the need for a shared table to exchange information and 
knowledge (LVDWS; LI4) and climate education (LI3, LI9). Additionally, the identification of means and resources to 
achieve set climate goals plays a role in filling knowledge gaps (LI9). 

2.3.5. Important stakeholder groups 

Government: The Regional Council of Lapland is seen as one of the most important stakeholders in Lapland. The 
Council is in part responsible for financing projects (LI1) and has therefore a great potential to push CCA: The 
“Regional Council of Lapland has a strong role there on the strategical part but also in terms of funding – they are 
the decision-makers and can help the development” (LI2). For the area of the Sámi, the Sámi Parliament, located in 
Inari, represents the Sámi’s interest in CCA, is the main governing body (LI8). The Sámi Climate Council, an 
independent expert body, has started its work (LI5).  

Regional (Land) Management: State administrative agencies for regional management are seen on the same level 
of importance as the Regional Council of Lapland as they are the biggest landowners in Lapland and responsible for 
the management and maintenance of natural areas. On the one hand, the ELY Center Lapland (Centre for Economic 
Development, Transport and the Environment) plays a crucial role at implementing national policies at a regional 
level. It is concerned with statutory managing environmental protection, monitoring and controlling environmental 
changes. In terms of adaptation, important sectors of responsibility are the functionality of the transport system, 
biodiversity protection, land use and flood risk/water management (Hildén et al., 2022, p. 41). The ELY Center 
Lapland is also currently part of a “Climate Change Expert group” (Organisation fo climate work at ELY) (LI5). On the 
other hand, the state-owned enterprise Metsähallitus is responsible for the management and planning of forest areas 
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and biodiversity/natural habitats. Metsähallitus collaborates with the Sámi people and other local communities to 
support traditional reindeer herding practices, but are also occupied by maintaining tourism infrastructure, e.g. hiking 
trails (LI1).  

 

Figure 12. Key stakeholders in CCA in Lapland (TU Wien, 2024) 

Academy: As many academic projects have already been implemented in the area, the University of Lapland has 
been mentioned as a crucial actor, especially their Arctic Center. Further Research Institutes include the Finnish 
Meteorological Institute, the Finnish Environment Institute, the Finnish Institute for Health and Welfare and the Natural 
Resource Institute Finland (LUKE) with the latter being indicated as one of the main drivers of CCA work in the region 
(LI5).  

Community: In terms of reindeer herding, the 8 Sámi Reindeer Herder’s Associations, as well as the Reindeer 
Herder’s Associations in Southern Lapland must be included in CCA work (LI1). The environmental NGOs in the 
region, “Finnish Association for Nature Conversation (FANC)” and “Nature Friends of Inari”, play only a subordinate 
role (LI3). 

Industry: The influence of the tourism sector as the main employer in Lapland is recognized as crucial for CCA work: 
local tourism companies and destination management organisations (those are strong) have the key role at working 
on practical adaptation, they do marketing work, but also strategical work, some are quite strong and big” (LI4). Those 
include the national organisation “Visit Finland”, the “Tourism Board” and smaller tourism companies as well as 
destination management organisations.  

On a regional level, the cooperation works quite well as not so many actors are involved in the topic (LI4). In contrast, 
the cooperation with the national and EU-wide level is complex (LI4), as conditions in Lapland differ a lot from other 
regions and the Lappish and especially the Sámi people do not feel heard (LI8) enough by these higher political 
levels (LI8). 

Furthermore, as part of the stakeholder mapping in T1.3, public cooperation bodies (e.g. the Tunturi-Lapin Kehitys 
ry.) and research stations (e.g. the Kilpisjärvi Biological station) on a local level are depicted that were not mentioned 
in the interviews. 
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of Arctic communities to climatic and biodiversity changes with combining Earth System science and biodiversity 
studies within a social-ecological system framework. A focus lies also on a strong participatory approach with 
strategies co-developed with indigenous and local communities. (cf. Charter Arctic) 

AKWÉ: Kon model: The Akwé: Kon Guidelines are “voluntary guidelines for the conduct of cultural, environmental 
and social impact assessments regarding developments proposed to take place on, or which are likely to impact on, 
sacred sites and on lands and waters traditionally occupied or used by indigenous and local communities” (IPBES, 
n.d.), formulated by the UN Convention on Biological Diversity. Since 2011, Metsähallitus and the Sámi Parliament 
jointly use the operating model for planning the management and use of the region’s conservation and wilderness 
areas. (cf. Cooperation Metsähallitus Akwe Kon) 

2.4.1. Learnings 

Lapland’s experience with CCA includes on the one hand practical adaptations by local reindeer herders as well as 
CCA measure of the tourism companies. On the other hand, various (big scale) projects have already been conducted 
tackling the impacts of climate change on the specific natural conditions above the arctic circle and additionally the 
inclusion of indigenous communities. The region’s competence deriving from CCA actions therefore lies in the 
diversity of actors and levels that push CCA. A thematic focus is placed on reindeer herding and land use planning, 
as well as arctic and indigenous communities. 

2.5. Transformative pathways 
The overview of regional structure, systemic climate risks and existing CCA governance, coupled with knowledge on the planned DA, allow a final 
assessment of the most relevant barriers and opportunities for transformative CCA in the region, as well as pointing to the key transformative 
capacities that need to be utilized or developed further. To this end, a validation workshop was held in the region to discuss barriers, opportunities 
and key transformative capacities with knowledgeable actors. This chapter elaborates on these aspects and concludes by providing concrete 
advice for transformative CCA in conjunction with the fields of action of the respective DA and beyond to facilitate transformative regional CCA. 

2.5.1. Barriers and windows of opportunity for CCA 

In Lapland, CC not only leads to challenges, but also to changes in the environment that have a positive impact for 
Lapland’s society, especially in economic terms. Lapland’s climate conditions harbour the possibility of an even 
greater expansion of tourism, especially in summer as the rest of Europe suffers from extreme heat (LI7). The 
changed availability of snow is also leading to more snow in some areas, like for example in the municipality of 
Enontekiö, producing a “bright view on the future” (LI7).  

In addition, the region profits from its sparse population, as the number of stakeholders and decision-makers involved 
in CCA work appears manageable. Compared to other regions, which are characterised by a complicated situation 
with many CCA actors in various sectors, the cooperation in Lapland profits from a clear cooperation network. “In 
Lapland the cooperation between the stakeholders works very well because there are not so many actors working 
on that issue – a tight network and it works quite well” (LI4). 

On the other side, tourism is also seen as a barrier for a successful CCA as the ecological impacts of overtourism 
cannot be denied (LI1). The feeling of resignation and limited power of individuals was also mentioned in terms of 
barriers (LI4). The main obstacle in this regard is the lack of communication towards the population: “People don’t 
know what adaptation means and what it could mean at a concrete level” (LI6) – following this perception, the 
introduction of pilot projects on a regional level could contribute to an improved understanding (LI6).  “The old 
problems” (LI7) with regards to land use and tourism could hamper CCA action, meaning a critical view on 
development (LI7). However, with time, new herders and entrepreneurs in the tourism industry are more intertwined 
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than in the past, one person might even have both professions, which is helpful to build trust between the sectors 
(LI7). 

2.5.2. Regional validation workshop 

The regional validation workshop aimed at presenting, critically discussing, and further developing initial hypotheses 
and interim findings on transformative adaptation with knowledgeable regional actors. The workshop hence consisted 
of two parts: In a first session, regional CCA measures, challenges and opportunities deriving from the previous 
analysis were presented and subsequently debated in smaller groups as well as in the plenum. In the second session, 
regional transformative capacities that were identified as relevant by the research team were introduced and put up 
for discussion. This gave participants the opportunity to share feedback, give concrete examples stemming from their 
own experience or bring in new ideas for effective CCA governance. 

 

Figure 13. Accompanying Miro Board from VDWS in Lapland. 

Particularly relevant topics that were addressed include CCA strategies and coordination, the scope for action of 
independent communities and regional specific windows of opportunities. The participants in the workshop addressed 
that CCA efforts in Lapland are fragmented with no central coordination despite many ongoing projects. It was stated, 
that although there is a network for CCA research that meets regularly, there's a need for better information sharing 
and building connections. With regards to governance on a national level the following quote reflects a need for better 
representation of the region: “National CCA planning and strategies are not taking Lapland’s special conditions into 
consideration well” (LVDWS).  For small communities, taking on a bigger role is challenging if municipalities are not 
proactive: “Currently more reacting to changes, no long term CCA planning” (LVDWS). Although these communities 
may have access to resources, they often lack the capacity to participate fully, and there’s a need for their voices to 
be heard more actively. In terms of system awareness, the participants indicated a need for “Interdisciplinary in 
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research (e.g. environmental, climate and economical research) and communication between different sectors” 
(LVDWS). 

The workshop was conducted in an online format on June 17, 2024, from 14:00 to 16:00 (EEST) with an audience 
of 21 participants. The online tool Miro was used to facilitate visualization of discussion points.   

2.5.3. Regional transformative capacities 

Overcoming a focus on mere adaptation responses towards more long-term transformative change, the concept of 
transformative regional capacities offers a perspective on the wider interplay, forming a more systemic perspective. 
The last step of the regional CCA analysis aimed at the identification of regional strengths and transformative 
capacities by assessing regional/local implementation barriers and existing regional capacities. Building on the 
analysis results and workshop responses (conducted in June 2024), transformative regional capacities were 
determined. The framework proposed by Wolfram’s (2016) of ten adaptive capacities addresses organisational 
visions, work culture, structures, skills, human and material resources, but also community participation, relations, 
networks and institutions, and the understanding of existing systems. For the regional climate change analysis, the 
most relevant transformative capacities were identified to guide adaptation action, particularly with regards to the 
regional Demo Activities (DAs). 

Table 6. Transformative capacities for effective CCA in Lapland 

Inclusive and 
Multiform 
Governance 

 

Lapland is a region that can draw knowledge from the broad governance on CC 
mitigation. To accelerate Lapland’s transformative capacity regarding an improved 
governance on adaptation, a coordinated approach for CCA in Lapland with a 
supportive legal framework is needed (LVDWS). An institutionalization of CCA to 
form it to a yearly process (similar to the topic safety) could be a lever for regional 
CCA (LVDWS).  

The Sámi parliament, representing the Sámi communities, is formally involved in 
political decisions and works autonomously in the field of CC. However, the Sámi’s 
demands for CC work are not sufficiently recognized from higher political levels. The 
whole region of Lapland can profit from an intensified cooperation and inclusion of 
the Sámi community. Furthermore, a wide stakeholder participation must include 
representatives from all sectors: the whole tourism industry and the health care 
sector, as well as NGOs, which should be more involved in the decision-making 
process, have been mentioned specifically (LI3; LVDWS). Facilitating a wide 
stakeholder participation formed by sectors, as in CCA networks, are needed 
(LVDWS).  

As crucial step for an ameliorated CCA governance, comprehensive adaptation plans 
for Lapland’s typical small business have been noted (LVDWS). Additionally, 
incentives, like financial compensation, could trigger landowners to begin with more 
concrete CCA work, like the restoration of the environment to support flood 
protection (LVDWS). 
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Empowered & 
Autonomous 
Communities 

 

With regards to the independent indigenous Sámi people, a special focus of CCA 
must lie on the empowerment of autonomous communities in Lapland.  

Currently, independent communities are involved in CCA through a listing of grants 
directed to environmental and climate projects on adaptation (LVDWS). Local 
associations can apply for funding, for example from leader groups (LVDWS). The 
Akwé: Kon model for the participation of Sámi in the management and use of 
wilderness area and natural resources is already a used tool. 

Strongly connected to the focus on inclusive governance, communities would benefit 
from a strategy on municipal level to comprehend smaller or village-level involvement 
(LVDWS). Similarly, there is not enough skills and knowledge of CCA in independent 
communities (LVDWS), which could be counteracted with comprehensive plans.  

Shared 
Understanding, 
Memory and 
System 
Awareness  

 

Based on the complexity of Lapland’s CCA situation with regards to the 
multiculturality and different requirements of land use, a shared understanding of 
relevant systems in relation with CCA is indispensable.  

The common awareness for rising CC-induced challenges and the self-evident 
sustainable lifestyle of the inhabitants can function as an opportunity to build this 
awareness similarly to CCA. For a shared understanding and system awareness, 
interdisciplinary research (e.g. environmental, climate and economical research) and 
communication between different sectors is needed (LVDWS). Similarly, accessibility 
to information can function as a CCA lever, like enhancing the dissemination of 
projects. (LVDWS). 

2.5.4. Concrete advice for the DA and beyond 

Profit from the knowledge of prior projects: Lapland can already draw knowledge with regards to CC from various 
projects conducted in the region, especially in cooperation with reindeer herders. As working with herders requires 
an enhanced focus on the inclusion of their reality of life (their annual cycle, native languages, practicality of 
approaching work), this knowledge base can function as facilitator for future access to herders and the public in 
general, also with regard to the DA envisioned by the region, a PPGIS to map citizen’s CC-experiences.  

Utilize existing local CCA knowledge: The DA plans on creating models of company-specific adaptation plans to 
increase the know-how in the reindeer herding and tourism sectors. As described above, herders and herders’ 
associations already implement local CCA to combat changing conditions and remain profitable business-wise. It is 
advised that the DA models are based on the local (and indigenous) knowledge of the population and developed in 
close cooperation with local stakeholders.  

Adress the needs of the indigenous communities: It appears especially important for the tourism sector to 
incorporate Sámi’s requirements of CCA action. In terms of DA, the adaptation model for tourism entrepreneurs can 
benefit from the now intertwined link between the traditional livelihoods of entrepreneurs and tourism stakeholders in 
the region.     

Expand cooperation between the administrative authorities, local businesses and academia: Due to the 
sparse population in (Northern) Lapland, authorities and important stakeholders are clearly allocated and can benefit 
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from a comparatively direct communication. An enhanced focus on intermediary actors, like academic or regional 
planning institutions, could help with the DA of creating adaptation coaching.  

Further suggestions 

Lapland's Arctic ecosystems, including vast peatlands, boreal forests, and tundra, play a critical role in maintaining 
global, regional and local climate balance. A crucial step in transformative adaptation is to protect and restore these 
natural habitats with ecosystem-based approaches. Restoring degraded peatlands, which are vital carbon sinks, and 
conserving boreal forests, which support diverse wildlife, are essential for enhancing the region's natural climate 
resilience. Tourism and all other business sectors are required to build economic structures that respect the local 
ecosystems and contribute to their preservation. This calls for an economic diversification of the region: “Green 
businesses”, including those in green tech, sustainable agriculture, and eco-friendly crafts, can create new economic 
opportunities that are aligned with such objectives. Sustainable fisheries, which adapt to changing fish populations, 
are also key to preserving the region’s biodiversity and ensuring food security. 

Moreover, as Lapland is experiencing more extreme weather conditions, there is a pressing need to redesign 
infrastructures to make them more climate resilient. Financing these efforts requires a multi-faceted approach that 
combines public funding, private investments and international support. Introducing a tourism tax in Lapland (the 
proceeds of which would be earmarked for climate change adaptation projects), especially those that help preserve 
the natural environment that attracts visitors, would be an effective and simple way to include tourism revenue. 
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3. Baseline – Piedmont 

3.1. Regional profile  
Regional structures, political competencies and development objectives profoundly influence the potential pathways for regional CCA. This chapter 
introduces the topographic, functional, environmental, and socio-economic characteristics that shape the region structurally, briefly introduces the 
territorial governance framework to illustrate the region's formal competencies for implementing CCA autonomously and outlines the dominant 
self-image to sketch the normative starting point for regional CCA. 

Italy faces significant climate change related challenges, including the increase of natural risks due to drought, 
hydrogeological instability, floods, forest fires or coastal erosion (CMCC, 2020). In the last twenty years the higher-
than-average temperatures and the intensification of extreme weather events have increased the probability of being 
affected by climate hazards by 9%. This trend is also observable in the MountResilience Demonstrator Region of 
Piedmont. The region is situated in the Po Valley, named after Italy’s longest river, that originates in the Cottian Alps 
at the French border and streams to the Adriatic Sea. It is Italy’s agricultural heartland and the centre of most of 
Italian industry (Monteleone & Borzí, 2024). Piedmont has experienced an increase of 2°C in daily maximum 
temperatures over the past 60 years and a 1.5°C increase in minimum temperatures (SRCC, 2022, p. 10). Data on 
climate variables demonstrate the increased frequency of extreme weather events (heat waves, intense rainfall and 
prolonged periods of drought) and the already significant extent of territorial exposure of the region to these effects, 
causing economic and ecosystem damage, affecting local production systems and the overall health of the 
population. 

3.1.1. Structural characteristics 

Overview of topographic and functional characteristics 

Piedmont is an Italian northwestern Alpine region, landlocked, with no direct access to the sea, adjacent to France 
and Switzerland (Lella & Stamos, 2023). It is formed by 43% mountainous territory (the Alps and Apennines), 31% 
hilly territory and home to more than 4 million inhabitants (OECD, 2021). The region is divided into 7 provinces 
(Verbano, Cusio Ossola, Novara, Vercelli, Biella, Alessandria, Asti, Cuneo) and one metropolitan city (Turin). Overall, 
the region is characterized by a high number of municipalities (1,181 in total), of which 28% are located in mountain 
areas (Lella & Stamos, 2023, p. 7). The heterogeneous landscape differs strongly with regards to its land cover (43% 
mountains) but also its socio-economic and environmental features, comprising of urban regions (medium and large 
cities) and rather remote, mountain and rural areas (ibid. p. 11) Furthermore, the metropolitan city area is 
characterised by natural resources, important cultural heritage, agricultural activities as well as densely urbanized 
areas and industrial brownfields (ESPON, 2017). Alongside with livestock farming, the region is characterized by 
water intensive agriculture, with rice, wine, fruit and annual crop production, in particular in the south-eastern regions 
along the river beds (Sapino, Pérez-Blanco, Gutiérrez-Martín, & Frontuto, 2020, p. 8, 3). The Po Valley is the largest 
agricultural area in Italy, as well as a main industrial area, and responsible for more than a third of Italian agricultural 
production. Agriculture plays a significant role in the region both economically and spatially, thus facing unique 
challenges with regards to climate change. Agriculture determines the land cover for much of Piedmont. 36% of the 
region's territory is devoted to agricultural production, amounting to 923,428 hectares of UAA (Utilised Agricultural 
Area), which is historically fragmented both from a farm (an average of 21 ha per farm) and sectoral point of view. In 
mountainous areas of Piedmont, grassland is the most relevant crop/land cover, used mainly for grazing and fodder 
for livestock, and represents 8% of Piedmont ’s agricultural area (Sapino et al., 2020). About 41% of the Po basin 
land use is agriculture. The Po basin hosts a large livestock population, approximately 3.1 million cattle (around 50% 
of the national stock) and 6 million pigs (around 65% of the national stock). The most important agricultural products 
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in Piedmont are cereals (e.g. rice, corn) and livestock, the latter of which makes up nearly half of final agricultural 
production in Piedmont (ESTAT, 2004). The region is in the top 20% of OECD regional economies based on size, 
where manufacturing and agriculture are key economic sectors (e.g. FIAT has its seat in Torino, as well as Ferrero 
in the region) (OECD, 2021). 

 

Figure 14. Map of Piedmont (TU Wien, 2024) 

Overview of ecosystem and environmental characteristics 

Piedmont’s climate is influenced by both Continental and Mediterranean regimes, resulting in a unique combination 
of climatic conditions that contribute to the rich biodiversity and productive agricultural practices observed in the area 
(Meri, Ronchi, Sardonini, & Viaggi, 2007). Piedmont is also home to the Po Basin, which has a drainage area of 
70,000km² in Italy (with an additional 4,000km² located in Switzerland and France), of which 41,000km² is in montane 
ecosystems and 29,000km² on the plain. The area along the Po Basin is also highly biodiverse and is one of the last 
areas with riparian woodlands and wetlands, the latter being a very important breeding and feeding spot for many 
bird species (One Earth, 2024). As the Italian region with the second highest number of species protected by the 
Habitats Directive, Piedmont is a plant and animal hotspot in Italy (Pollo et al., 2022). This biodiversity reflects geo-
morphological and bio-climatic features of the area, such as the presence of three biogeographical regions (Alpine, 
Continental and Mediterranean) as well as high gradients in latitude and in altitude. However, due to the above 
average continuous warming trend in the region, present and expected impacts, as well as the interdependence 
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3.1.2. Governance framework 

Different to other EU Member States, regional adaptation strategies and plans are not mandatory in Italy (Pollo et al., 
2022), however, general guidelines to adaptation are formulated by Italian Ministero dell'Ambiente e della Sicurezza 
Energetica (Ministry of Environment and Energy Security). The regional responsibilities are divided among different 
entities, such as the Piedmont Regional Authority, the Metropolitan City Region of Turin, provinces, and the 
municipalities. In 2014, the Delrio Reform (Law 56/2014), intended to reduce the number of small and scarcely 
populated municipalities, has led the formation of 14 metropolitan city regions, one of them being the metropolitan 
city of Turin (ESPON, 2017, p. 4). 

This resulted in a redistribution of power, resources, and competences between different administrative layers 
through the partial abolition of the provinces as territorial authorities and the introduction of the institution of 
metropolitan cities, with a promotion of the associations and a merger of small municipalities. Accordingly, these 
reforms led to relevant changes for the regional territorial development framework, where the new metropolitan cities 
play a key role in providing a layer for coordinating territorial development while the remaining provinces, not replaced 
by metropolitan cities, remain in a position with drastically reduced resources and competences – increasing 
administrative fragmentation regionally (ibid. p. 17f.). 

Given these changes, at present, the Piedmont Regional Authority is required to play a twofold role concerning the 
promotion and coordination of regional development on the one hand exploring its relationship with the Metropolitan 
City of Turin whilst, when acting outside the metropolitan city, it needs to directly interact with the municipalities as it 
can no longer rely on the role of the provinces regarding the coordination and implementation activities. 

3.1.3. Identity and self-image 

The region strongly defines its identity along its rich natural and cultural heritage, but also along its awareness of the 
heterogeneity between the northern and southern part of Piedmont, one of the interviewees pointing out that there 
are various “geographical differences in terms of challenges and also adaptation requirements” (PI1). There are 
differences in water management (in the North there are more consortia), but in any case, good practices for reducing 
consumption are being tested across all regions. The Metropolitan City of Turin takes a dominant role in the region’s 
representation as former industrial hub, well-known for its FIAT Lingotto factory where FIAT cars were manufactured 
from 1923 to 1982. 

 

Figure 15. Touristic advertisement praising Piedmont’s diversity (Source: Piedmont, 2024) 
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Apart from its orientation on tourism, Turin is increasingly promoting its innovative industrial transition towards 
dynamic innovation ecosystems, high-value sectors and transportation infrastructure (c. f. Metropolitan Turin 2025 
plan), which is in stark contrast to the mountainous and lesser populated North and the agricultural sites in the South. 
While the North is known for its mountains (e.g. Monte Viso) and lakes (e.g. Lago Maggiore) as important 
(winter)tourism sites, the South is particularly known (and marketed) for its wine production, especially for Barolo and 
Barbaresco wine. The south-western parts of the region are more strongly focused on agricultural production (e.g. 
fruit, crops, rice, cattle). The overall image is also strongly oriented along a rich food culture, medieval heritage and 
villages, wineries and terraces attracting hiking and leisure tourism. 

3.2. Systemic climate risks 
The most important factors determining the directionality and design of CCA are concrete regional climate hazards and consequent systemic 
risks. This chapter overviews the main climate risks and relevant climate impact chains, pointing to the challenges for regional adaptation. 

3.2.1. Main climate hazards and intermediate impacts 

Main climate hazards: The core climate hazards for the region are an increase in temperature (mainly for higher 
elevations above 1500m where temperature rises by up three tenths of a degree) and changing precipitation patterns 
(Arpa & Regione Piemonte, 2020). Changing precipitation patterns pose a large hazard for the region. In overall 
precipitation, Piedmont will experience a slight downward trend over the next half century. However, the most 
pressing aspect is the longer periods of no precipitation, especially in summer and spring. Together with higher 
evapotranspiration due to the high temperatures, this increases drought risk (Navarro et al., 2022). Paired with more 
periods of increasingly intense rains this also increases the risk of flooding, and to a lesser extent, landslides (Navarro 
et al., 2022; Tiranti & Ronchi, 2023).  

Systemic risks: The changing climatic conditions significantly increase the risk of drought in Piedmont, bringing the 
topic of water scarcity to the forefront. As the largest use of water in Piedmont, the agriculture sector faces significant 
pressure from the climate risks but is also a key component adding to the system risk. There are a few aspects 
playing into this risk.  

Low ground- and surface water availability (e.g. natural reservoirs for water): Due to the changing climate 
patterns, there is overall less water available during the planting season (spring) which can hurt the agricultural yield. 
In particular, the shortened precipitation period compounded with high nitrate runoff from industrialized agricultural 
practices and intensified livestock husbandry leads to lower availability of groundwater.  

Water-intensive agricultural products make up the sector profile of Piedmont: The agriculture sector in the 
region is dominated by cereals/grains and livestock husbandry, both in land use and economic value. The most water 
intensive cereals are typically used in primary (e.g. rice-dominated monoculture) and secondary (e.g. grazing 
pastures and corn) production. Rice is reliant on water intensive irrigation practices (e.g. flooding) which require a 
large amount of water in a short period of time. Other practices for rice production, such as “dry rice” and other 
irrigation techniques, have been tested but have been proved ineffective. Corn and Grazing pastures, although less 
water intensive on average compared to rice, are often used for livestock feed and take up more land, requiring 
significant amounts of water for maintenance. 

While some experts argue for more crop diversification as the best solution, other suggests that due to the strong 
economic profile of the agricultural industry and complex agrifood system chains, the region is in economic lock-in 
when it comes to the switch of crops, especially regarding the reduction of meat-based products.  
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Inefficient water usage practices in agricultural and pricing models/regulation: Similarly, certain practices in 
the agricultural system, especially in irrigation, also play a role in water scarcity. Generally, there is major lack of 
coordination (through monitoring and regulation) among the estimated 18,000 water users in the region, and 
excessive water withdrawal during times of water scarcity and many farmers tend to draw more water than they need.  

There is a general belief among many farmers that any excess water they use for their production will just seep down 
back into the groundwater supply and be available for further use in time. This is not the case and excess water is 
actually just wasted, not ending up back in the ground water supply. However, there is also a general lack of tools 
and known practices for measuring the amount of water extracted, thus it is difficult for farmers to report it in the first 
place as well as to build an overarching monitoring system around it.  

Water prices are currently the mechanism to regulate the extraction of water across water users. The price that 
farmers pay for water is low, especially compared to the prices paid by other users (e.g. water as primary consumption 
and energy/industry). It doesn’t sufficiently cover the environmental and water scarcity costs of the high-water use. 

Destruction of ecosystems around the Po Basin: The ecosystems around the Po River are highly biodiverse and 
have provided the rich soil and other ecosystem benefits which allowed agriculture to thrive over the last centuries. 
Along with the climate hazards, the heavy industrialization of the surrounding area as well as the agricultural runoff 
puts pressure on the ecosystem. Similarly, the development of new irrigation infrastructure, in particular in the south-
west of Piedmont region where the infrastructure is considered inefficient/loses water during delivery, would mean 
further destruction of the biodiversity and conservation in the area. 

3.2.2. Climate impact chain 

This climate impact chain deals with the risk of water scarcity and conflicts around water use. The three relevant 
climate hazards are the increase in temperature, decreasing precipitation in summer and the change in snowmelt 
and precipitation patterns. Together, these hazards lead to an upward moving snowline, glaciers melting and higher 
evapotranspiration. This will lead to impacts such as temporary water scarcity, as described above, as well as natural 
disasters such as landslides, rockfall or floods. Due to the strong glacier-melting projected for the first half of the 
century, there is higher likelihood of floods and greater water availability within this timespan. However, this does not 
eradicate the risk of temporary scarcity, especially later in the summer when there is no more supply from snow and 
glaciers melting.  

Water needs are projected to rise in a business-as-usual scenario, especially in urban areas and in the keeping of 
livestock. There are several elements of the regional system that are exposed to these changes. Hydropower 
production requires the largest amount of water. Agriculture requires water especially when precipitation is lowest 
and water most scarce in the region, during the summer and autumn. This includes both, commercial agriculture and 
small scale and traditional farming. The situation will be exacerbated by the fact that an earlier onset of the snowmelt 
will lead to an earlier peak in water availability in rivers, removed from the peak of water needs in agriculture later in 
the summer. Residential areas require water, too. Depending on the municipality, some have separate systems for 
drinking water and water for irrigation, while in others drinking water is used for all purposes. Finally, tourism also 
requires large amounts of water, especially for snowmaking for winter sports.  

One of the greatest weaknesses and main source of the vulnerability in the region is the lack of cooperation when it 
comes to water management, between the municipalities and between other stakeholders.  

Figure 4 shows the Systemic Risk Assessment for Climate Impact Chains in the agricultural sector, with a particular 
focus on water scarcity. The main climate change induced risks identified are the loss of biodiversity (e.g. near river 
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basins), increased crop stress and the following economic losses for local businesses and potential conflicts of 
interests between different sectors (e.g. agriculture, industry, infrastructure), environmental and public bodies.
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Figure 16. Piedmont IC for water scarcity in agriculture (ZSI, 2024) | cf. chapter 11.2 for IC methodology 
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3.3. Regional CCA governance 
CCA activities should be well-embedded in the strategic objectives of a region and strike a balance between stakeholder inclusion and leadership. 
Accordingly, understanding the strategy framework and stakeholder landscape of regional CCA governance is important. This chapter identifies 
key regional CCA-related strategies, how CC and its consequences are problematized therein and how certain adaptation challenges are 
prioritized. It highlights the prevailing understanding of CCA and the emphasized approaches for tackling it, as well as the most important regional 
stakeholder groups, which is important for the design and implementation of concrete adaptation activities. 

3.3.1. Strategy framework 

Being in line with international and European strategic frameworks, such as the Paris Agreement (2015), the United 
Nations Agenda 2030 (2015), the European Strategy for Adaptation to Climate Change (2013[2021]) or the EUs 
Green Deal (2019), there are several national, regional, local and sectoral strategies to combat climate change and 
support sustainable development in Italy.  

Our analysis focussed on the most relevant documents targeting climate change adaptation for the region of 
Piedmont (Figure 4) to identify the most relevant challenges and the CCA understanding. 

 

Figure 17. Overview of CCA-relevant strategies in Piedmont (TU Wien, 2024) 

At national level, the “National Climate Change Adaptation Strategy” (SNAC, 2015) serves as an important guiding 
strategy for adaptation measures. Also, in 2022 the implementation plan was released, titled the “National Plan for 
Adaptation to Climate Change” (PNACC, 2022), to complement the SNAC and support its enforcement. Additional 
relevant guiding strategies, though not explicitly targeting CCA, are also the “National Strategy for Sustainable 
Development” (SNSvS, 2017; SNSvS, 2022), the “National Integrated Energy and Climate Plan 2030” (PNIEC, 2019), 
the “Transition 4.0 Plan” (2021), the “National Recovery and Resilience Plan” (PNRR, 2021), the “National Strategic 
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Plan for the Common Agriculture 2023-2027” (PAC, 2022), the “National Waste Management Program” (2022), and 
the “National Strategy for Circular Economy” (2021). 

At regional level, the region of Piedmont formulated several regional and sectoral guidelines to CCA. In 2020 the 
“Guidance Document Toward the Regional Climate Change Strategy” (Arpa & Regione Piemonte, 2020) was 
proposed as a basis for the later approved “Regional Strategy on Climate Change” (SRCC, 2022) that together with 
the “Regional Sustainable Development Strategy Piedmont” (RSDS, 2022) serves as important regional foundation 
for the understanding of CCA and climate change mitigation.  

While fewer strategies exist on the local level, the “Climate Resilience Plan Turin 2030” (Citta’ di Torino, 2020) of 
the metropolitan region, or the “Charta of Budoia” (Alliance in the Alps, 2017) (guided by the Alliance in the Alps 
comprising the two Piedmont provinces Ostana and Usseaux) are noteworthy for addressing CCA challenges locally.  

Additionally, numerous sectoral guidelines at regional level (e.g. “Regional Municipal Waste and Sewage Sludge 
Management Plan” (2016), “Regional Forestry Plan” (2017), “Regional Mobility and Transportation Plan” (RMPT, 
2018), “Regional Environmental Energy Plan” (PEAR, 2018[2020]), “Regional Air Quality Plan” (PRQA, 2019), or the 
“Water Protection Plan” (2021)) help, together with regional environmental reports and scenario analyses, to guide 
regional adaptation strategies and serve as important tools for implementing the international, European and Italian 
level CCA-directions, particularly in line with the SNAC as well as the SNSvS. 

Policy awareness towards CCA-governance has been notably increased since the SNAC (2015) strategy was 
adopted. However, reginal strategies followed rather recently, in particular with the release of the Guidance 
Document (Arpa & Regione Piemonte, 2020) on CCA in 2020. 

3.3.2. Problem background and prioritized challenges 

Along with the identified systemic risks, the key challenges addressed in Piedmont throughout the regional 
documents are on the one hand strongly related to ecological aspects, particularly along water availability through 
the increased exposure to extreme weather events, while on the other hand also associated with regional socio-
economic aspects (e.g. population loss and demographic change) (RSDS, 2022; SRCC, 2022). With the ecological 
challenges, also regional social and economic vulnerabilities are increasing. In the conducted interviews, regional 
actors further referred to threatened regional and local economies (such as tourism and agriculture) as well as non-
coherent governance structures, loosely defined roles and responsibilities, together with a problem awareness that 
is lacking adequate action limit the overall CCA responses (PI1; PI2. PI4, PI6). In line with the official regional CCA 
strategies, overall the needs for adaptation are identified in different areas such as: agriculture; geological, 
hydrogeological and water resources; biodiversity and ecosystems; energy production; forests; industry and 
infrastructure; urban settlements; cultural heritage; sports; transport; health and tourism (Arpa & Regione Piemonte, 
2020; SNSvS, 2017). 

The Piedmont region faces complex challenges in water management and climate change adaptation. In 
particular, the regional irrigation systems are pivotal in water management but confronted with significant governance 
and efficiency challenges. While the northeastern part of Piedmont, with larger consortia, is pointed out to adapt more 
effectively to water scarcity, the southwestern part is challenged by less water, lack of storage capacity, and inefficient 
water channels. One interviewed stakeholder also pointed out that “there are geographical differences between North 
and South, also from an agricultural perspective: the rice fields in the northern part (Novara, Vercelli) while in the 
South (Cuneo, from Turin downwards) has a different vocation, also linked to livestock farming” (PI6). Overall, the 
irrigation infrastructure is largely characterised by a fragmented system of public and private consortia, with some 
bigger and numerous small ones that are lacking the capacity for large-scale investments (PI2; PI5). This 
fragmentation leads to inefficient delivery and water losses – particularly in the south-west, with “[…] some hundreds 
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of isolated areas in the province of Cuneo; there are probably over 300 irrigation consortiums that manage the 
collective irrigation system. All this activity is carried out even though the sewers are almost always not visible […] 
and across a system that is still based on a fixed tournament” (PI2). While attempts have been made to consolidate 
the consortia, progress is slow and the coordination among stakeholders is often lacking (PI8; PI2). One stakeholder 
pointed out that “In this moment of great complexity and uncertainty, strengthening institutional governance and 
discussion with all stakeholders for the management of water resources are two absolute priorities. The greatest 
difficulty encountered is that of understanding in a conscious and responsible way how to change the model of use 
of water and land at a district scale, adopted so far, following a sustainable development approach, accepting the 
costs/limitations that may derive from it short term for some private sectors, also from an economic point of view, to 
obtain collective and lasting benefits in the long term” (PI8). 

The interviews also highlighted that the involved stakeholders, including larger energy producers, irrigation consortia, 
and households, are often even following conflicting interests (PI1; PI8). Further it was stressed that the water pricing 
policies remain problematic in the region, with political reluctance to increase prices despite water scarcity (PI4; PI5). 
This leads to “[…] a big confusion about who makes the prices, but the consortia make them at the moment and the 
pricing is very different” (PI1). Farmers typically pay for irrigation system management rather than the water itself, 
which further complicates the overall acceptance of water pricing. Another significant obstacle to adaptation is the 
lack of effective (real-time) monitoring instruments, with a prevalence of numerous, non-registered small-scale water 
withdrawals in agriculture that significantly complicate monitoring and governance (PI4).  

Local and regional economies are affected in different ways. The Piedmont region faces challenges with 
changing snow precipitation patterns, leading to water shortages in summer and increased economic losses in 
agriculture. “[…] [I]n the Alps the snow is [a] key factor for water availability for agriculture, but the progressive melting 
of the snow [….] [and with an] increase of temperature, especially in winter, [that] has decreased the snow cover in 
the mountains, and they have less water in spring and summer when farmers need it to irrigate the crops” (PI5). This 
statement underscores that the main challenge for local economies is often water storage and availability, as intense 
rainfall followed by drought periods limits soil absorption and aquifer recharge (PI6). Regional agricultural production 
is especially challenged when it comes to water intensive crops, like wine and rice. For example, Piedmonts wines, 
particularly non-irrigated vineyards, have faced significant stress due to changing water availability, raising concerns 
about future production scenarios (PI 1; PI2; PI3; PI4; PI6). Concerns point to the fact that “[i]n the next 20 years, 
some say, there will be no wine production in Barolo area, they have to move because of climate change […] to think 
about 20 years is a very long time (PI1).” Also, with difficulties to change crop types, one interviewee pointed out that 
“you cannot just switch from maize to peanuts. Keep in mind the interlinkages and feedback loops in the agrifood 
chain, that market segments are difficult to create and expand, and that this creates lock-in effects” (PI2). 
Furthermore, the tourism sector, where summer tourism is affected by more heatwaves and winter tourism by a lack 
of snow throughout the season, is under threat, endangering local livelihoods. It is important to understand “how 
tourism can continue because there will be less and less snow. Here there is also the great issue of artificial snow, 
with the damage that it can do to the environment for example by taking the water from rivers” (PI6). Overall, in the 
long run, with geographical differences in water management as well as differing agricultural practices between the 
northern (rice fields) and southern parts (stronger livestock farming) of Piedmont, the interviewed stakeholders 
pointed towards a challenge when it comes to local capacities and acceptance of adaptation actions, with a need of 
changing local practices (IP6; PI5; PI4).  

Local natural and cultural heritage as well as the communities are strongly affected by processes of climate 
change. It was pointed out that “some farmers with a longer vision are already purchasing land in Northern Europe 
or moving their cultures at higher altitudes to anticipate the change in temperatures. This also results in important 
changes in landscapes in mountain areas“ (PI2). Due to population losses particularly in the mountainous regions 
and non-sustainable practices, local environments are threatened (PI2; PI6). With one interviewee noting that “[o]ver 
the years […] the water available for the mountains is always less and now it poses an unsolved problem [for] 
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It was further pointed out that there is a need for more diverse strategies such as changing irrigation techniques, 
introducing new crops, and enhancing water storage capacity, to tackle current shortages (PI2; PI4). Therefore, 
regional governance is one of the key issues addressed throughout the interviews. Governance challenges include 
overly complex regulations, difficulty implementing water pricing policies, and the need for better coordination among 
stakeholders (PI1; PI2; PI3 PI4; PI6; PI8). One actor pointed out that “operating in contexts strongly impacted by 
climate change requires new development paradigms and therefore requires innovation and shared, adaptive, flexible 
but specific, effective and rapid solutions, and strongly shared within institutional governance and with stakeholders” 
(PI8). 

Resilient local and regional economies: Supporting local economic actors is seen as key action for CCA 
implementation (PI6; PI4; PI1). As for example “farmers are rather resigned to this fate and feel rather powerless” 
one interviewee point out that supporting a “generational change might help since older farmers that have always 
done things in a certain way have less willingness/capacity to innovate or change radically – generating lock-in 
effects” (PI2). As current practices are often strongly embedded in cultural-historical roots and local traditions, a 
cultural transition along with capacity building measures are required for developing new techniques and resilient 
economic practices (PI6; PI2). “[The] idea is to make a kind of training in the field, identify some needs of the farmers 
in terms of innovation, the technicians give the training in the field and there is also system of coaching, so single 
farmers can give questions” (PI1). Also, better infrastructure, enhanced ecosystem services and production of higher 
quality products (e.g. for eco- and agritourism) could help to develop regional potentials further (PI1; PI2; PI6). 
Pointing out that local actors and “even local companies, such as agritourism, often run by young people, are 
necessary actors. For example: the municipality of Ostana which has brought a village back to life where there was 
nothing left, with people who have returned to live there and activities which have been reborn” (PI6). 

Enhanced landscape, environment and architectural heritage and strong local communities: Local 
communities are also seen as important key-actors. It was being pointed out that “the territory has very strong 
communities and also entities (park authorities, mountain communities, protected areas), with a lot of attention to 
green areas and environmental protection” (PI6). Thereby the region is already exploring a range of solutions, 
including the construction of new aqueducts, sustainable development projects like the "Caravan of the Alps," 
targeting sustainable approaches in mountain municipalities, to protect the environment (PI6). However, a stronger 
collaborative approach is needed, involving local communities and stakeholders to ensure the resilience and long-
term sustainability of mountain regions (PI6; PI5). Encouraging citizens to reside in the mountains could be by 
providing better infrastructure, as e.g. “digitalization of villages is also necessary. Life is better in the mountains, if 
you prepare the camp people want to go back. Inputs can come from national or international projects, but the key 
forces are local. […] There are many entities that work well at a local level, for example, the municipality of Balme in 
Piedmont, in the Beyond Snow project, has a mayor who has worked well by involving the community and local 
authorities, regulating traffic, limiting tourists, educating visitors, and showing that the actions brought benefits to 
everyone. Acting in this way protected the territory” (PI6). Furthermore, rather than building new infrastructure, more 
efficient and flexible water use is seen as key priority, using the existing infrastructure and making use of existing 
local practices and potential win-win solutions. “For example, building a dam is nice, but building a dam has an impact 
on the biodiversity, on the ecosystem, on the economy, so it could not be the best solution” (PI5). 

Active networks, improved knowledge-transfer and mutual problem awareness: Establishing networks and 
promoting knowledge transfer among farmers is seen as a key lever for improvement (PI1; PI3; PI8). Also, the results 
of research projects on CCA must be more effectively communicated and implemented to reach the target groups, 
with one stakeholder noting that “farmers training and knowledge transfer [is] what they need […] [while also] the 
training activity [and] the information activity must be implemented in order to give the farmer the possibility to 
[improve their] work“ (PI1). Measures, such as the AKIS (Agricultural Knowledge and Innovation System) knowledge 
sharing system, involving various stakeholders, including producers, researchers, and advisors, therefore can play 
an important role in this knowledge transfer process (PI1). Different communication channels, such as websites and 
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mobile messaging, are used to disseminate information to farmers (PI1; PI2; PI3). The decision-making process 
around water management also involves coordination between government authorities and irrigation consortia, who 
regularly meet to discuss water availability and usage. While there is a high level of awareness about the water 
scarcity challenges, still, further education, knowledge creation, and behavioural change are seen as crucial pillars 
for sustainable development in the region's water resources management (PI6; PI8). Therefore, it was stated that 
“what they need is not just measures on rivers and lakes but also to push people and companies to do different 
behaviours in industrial strategies and also individual behaviours” (PI4). In general, enhancing the decision-making 
process and fostering collaboration among stakeholders were pointed out as important measures to support the 
region in addressing its climate change related challenges more effectively (PI1; PI3; PI4). The interviewed 
stakeholders emphasised, that regional strategies must strongly acknowledge the importance of participatory (local) 
planning, including active engagement from various regional entities, local authorities, and civil society (PI8; PI6). 
One interviewee stated that “these actions cannot be imposed from above, we need the accompaniment of citizens, 
using tools such as mountain help desks. We also need to involve the many local associations we have, which make 
the region's work possible. Finally, the economic part is also fundamental and must work together with the citizens” 
(PI6). It was also mentioned that there is a notable gap in information and knowledge exchange among stakeholders, 
such as agricultural and forestry entrepreneurs regarding climate change mitigation and adaptation techniques (PI1; 
PI8). Therefore, the “need for a better exchange and knowledge transfer is evident, where a negotiation with “all 
private stakeholders” is possible and “shared knowledge frameworks” are installed and manage any conflicts or 
synergies of interests“ (PI8). Many projects focus on research related to sustainable agricultural practices, but 
effective communication and implementation of these findings are necessary to empower local actors (PI1; PI8). With 
the documents also highlighting, that solutions like establishing a "Piedmont system" for designing, implementing, 
and evaluating climate policies is vital for facilitating dialogue and addressing concerns, particularly those of younger 
generations in Piedmont (Arpa & Regione Piemonte, 2020, p. 22).  

Based on the document analysis and the conducted interviews the following four approaches can be identified for 
further CCA measures in the region.  

Table 9. Current CCA approaches in Piedmont 

Improved water and CCA 
governance, policy 
coherence & coordination 

Coherent responses (policies) to water and CCA governance and strong 
cooperation across various actor groups (e.g. irrigation consortia). 

Resilient local/regional 
economies 

Build resilience in local economies – diversification of adaptation strategies, 
technical and capacity building support (training etc.) and new 
technologies. 

Enhanced landscape, 
environment, cultural 
heritage and community 

Strengthening vulnerable communities, comprehensive preservation 
strategies as well as active support of local livelihoods through 
infrastructure, knowledge and resilience building. 

Active networks and 
improved knowledge 
transfer 

Improving local and regional networks, activity monitoring and evaluation of 
impacts as well as adaptation measures, e.g. through support exchange 
structures, knowledge and resource management. 



D1.2. REGIONAL DIAGNOSIS FOR CLIMATE CHANGE ADAPTATION 

 66 

 
 

3.3.5. Important stakeholder groups 

The documents and interviews emphasise the importance of active citizen participation and the involvement of both 
public and private sector stakeholders in climate change adaptation efforts. Key organisations and stakeholder 
groups involved in CCA include the following actors.  

 

Figure 18. Key stakeholders in CCA in Piedmont (TU Wien, 2024) 

Government (Public): Ministry of Environment and Energy Security; Metropolitan City of Turin; Piedmont Region 
(significant role in internal governance and collaboration on climate adaptation strategies); Assessorato Ambiente 
and Assessorato Agricoltura (environmental and Agricultural Bureaus of Piedmont Region and key regional 
governance bodies in environmental and agricultural policy); Public Irrigation Consortia (e.g. "consorzi di bonifica," 
gaining power to modify and coordinate water management systems); Autorità di Bacino Fiume Po (responsible for 
monitoring and declaring water scarcity or crisis periods and coordinating a network of stakeholders);.  

Academy: University of Turin; ARPA Piedmont (provides scientific support and data analysis, particularly in water 
management; CREA (conducts research and supports innovation transfer in various agricultural sectors, including 
rice, wine, and forestry).  

Industry: Private Irrigation Consortia (significant stakeholders in water management, with potential to influence the 
system and coordinate smaller consortia); Local Companies (expected to support the transition towards sustainable 
water use); Insurance Sector (like national insurance for general and climate-specific risks). 

Communities and Civil Society: Local Communities; Organisations; Environmental NGOs. 

Other: Regional associations (e.g. Coldiretti: main farmers’ union in Italy, representing farmers’ interests and acting 
as an intermediary between farmers and the government); IPLA S.p.A. and IRES Piedmont (important for governance 
and policy support); Interisi (specializes in fruticulture and agriculture, supporting innovation transfer). 
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In comparison, the regional stakeholder mapping that was conducted in T1.3 of the MountResilience project by the 
regional partners themselves, other identified stakeholders beyond those listed above were the individual provinces 
or communes as well as Ente Nazionale Risi, Unione Montana/Alpi/del mare, Istituto Tecnico Agrario, 
Confederazione Italiana Agricoltori, Azienda Agricola, Riso Buono, Azienda Agricola Falasco, Azienda Agricola 
Santarosa, Associazione Legambiente, Informatore Agrario, La Voce il tempo, Rete Fiumi, Riseria Vignola, Notizie 
Oggi, La Sesia, Local/regional radio stations, La Stampa, and Agro Magazine. These point to the significance of the 
agricultural sector as a key stakeholder group for CCA in Piedmont, as well as several community or other (in this 
case, media) groups that should be considered in transformative endeavors. 

3.3.6. Assessment 

The overall assessment demonstrates that an improved water governance and policy coherence are crucial for 
addressing water shortages in Piedmont. Stakeholders emphasize the need for more flexible water delivery, diverse 
strategies like changing irrigation techniques, and enhancing water storage capacity. However, regional water 
governance faces challenges such as complex regulations and poor coordination/cooperation among stakeholders. 
Effective governance according to the interviewed actors requires more innovation and adaptive solutions helping to 
react to water shortages more adequately. Efficient and flexible water use is prioritized over new infrastructure to 
minimize environmental impacts. Also, through capacity building and networking activities local economies shall be 
supported, fostering an intergenerational change, and changing mindsets among actors. Developing better 
infrastructure in remote regions and enhancing ecosystem services are pointed out as necessary activities, while 
also promoting higher-quality products to further enhance regional potentials and support local livelihoods. Therefore, 
for example better (digital) infrastructure was highlighted as one potential action, helping to encourage residents to 
remain in mountain areas. With active networks and improved knowledge transfer being vital for CCA, regional 
activities must strongly focus on establishing networks among farmers and different stakeholders, while an effective 
communication of research, and the use of knowledge-sharing systems are also considered important. Local 
communities are key actors in environmental protection. Strong local entities and collaborative approaches involving 
local communities and stakeholders are perceived as needed for successful long-term sustainability approaches. 
Therefore, also stronger participatory planning and collaboration-oriented approaches among stakeholders should 
be prioritised to address climate challenges more effectively. More comprehensive approaches to CCA governance, 
like establishing a "Piedmont system" for climate policy design, implementation, and evaluation can help to facilitate 
dialogue and address local concerns. 

3.4. Key adaptation actions 
This chapter introduces good practices that have already demonstrated how CCA can be approached in the region. These actions are not 
representing the full scale of approaches in the region but give a relevant overview of the priorities given to adaptation while pointing out different 
innovative solutions to address the specific challenges and risks that were induced by climate change. 

Agricultural Knowledge and Innovation System (AKIS): The EU project targeted the establishment of a 
“Agricultural Knowledge and Innovation Systems” (AKIS). The System aimed at fostering the exchange between 
agriculture, forestry and rural communities, supporting innovation and exchanging knowledge between advisors, 
farmers and foresters, researchers, rural networks, national and regional authorities, media, all people involved in 
education and training, as well as consumers (cf. epi-agri 2024). After having been transferred to the EU CAP 
Network, it continues to offer an overview on existing national and EU networks and network activities, events for 
exchange and capacity building, giving an overview on good practices and overall country data, while also 
announcing calls for project funding under its assigned priorities. (cf. EU-CAP Network, 2024). 
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BeyondSnow - Enhancing the Resilience of Alpine Space Snow Tourism Destinations and Communities to 
Climate Change: The EU Interreg Alpine Space project addresses the ecological and socio-economic impacts of 
climate change in Alpine regions in six Alpine countries. Targeting especially small medium-altitude snow tourism 
destinations and their communities, dealing with the socio-economic consequences of the diminishment of snow 
coverage, it aims to increase the socio-ecological climate resilience of snow tourism destinations and enable to retain 
or even increase the regional attractiveness. Trainings and awareness-raising activities, for citizens and decision-
makers at different technical and political levels are being involved, while project partners aim to build an innovative 
and easy to use resilience decision-making digital tool. The Resilience Decision-Making Digital Tool (RDMDT) 
represents an automated assessment tool for aware decision-making of local and regional authorities, development 
agencies and local stakeholders. It enables stakeholders to analyse local characteristics, data and resources in 
relation to current CC trends and future scenarios, highlight the various development options and recommendations. 
The tool will be made freely available and publicly accessible throughout the Alpine community one the project is 
completed. (cf. tourism4-0, 2024). 

Developing Strategies by integrating Mitigation, Adaptation and Participation to Climate Change Risks- 
DISTENDER – Case Study Turin:  DISTENDER is also an EU-funded project developing actionable strategies for 
climate change mitigation and adaptation. The strategies will result from the integration of climate change adaptation 
and mitigation actions with participatory approaches bringing scientists, businesses, governments, policy makers and 
citizens together, building on five case studies. The project addresses different sectoral solutions, such as agriculture 
(crop variety, soil and water conservation and salt tolerant crops), but also topics related to Biodiversity (Nature-
based solutions, green infrastructure, reforestation), Energy, Finance, Forestry, Health, Quality of Life, Transport, 
Urban challenges and water related issues (Flooding, Water Management or drainage). Finally, a “Decision Support 
System” (DSS) will be developed, as an multicriteria analysis tool taking into account Pros and Cons of different 
regional approaches and make a final classification of the different proposed robust strategies. The project builds on 
mathematical model tools and policy maker strategies. It should help policy makers to take the most out of the 
knowledge, tools and recommendations and further replicate best practices (cf. DISTENDER, 2024). 

Life Climax Po: The LIFE CLIMAX PO project promotes adaptation to climate change through intelligent 
management of water resources in the river basin district of the PO river. The 9-year EU Life project involves the four 
regions of the Po area, Arpa, water consortia, ANBI (drainage actor) and universities, implementing the measures of 
the national strategy of adaptation to climate change, adapted to local characteristics and climatic peculiarities on a 
district scale. It deals with both climate scenarios and social and economic aspects, including the perception of 
citizens and stakeholders involved, with the objective to return a CCA strategy for the Po river. (cf. lifeclimaxpo, 
2024). 

3.4.1. Learnings 

The key-adaptation actions in the region demonstrate experiences and competences in the field of knowledge 
exchange and data management and network activities, community resilience building as well as nature-based 
solutions directed at biodiversity and water management. Reflecting on the regional challenges, it becomes evident 
that major challenges to CCA governance and implementation are already targeted and thereby enhancing regional 
transformative capacities. 

3.5. Transformative pathways 
The overview of regional structure, systemic climate risks and existing CCA governance, coupled with knowledge on the planned DA, allow a final 
assessment of the most relevant barriers and opportunities for transformative CCA in the region, as well as pointing to the key transformative 
capacities that need to be utilized or developed further. To this end, a validation workshop was held in the region to discuss barriers, opportunities 
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and key transformative capacities with knowledgeable actors. This chapter elaborates on these aspects and concludes by providing concrete 
advice for transformative CCA in conjunction with the fields of action of the respective DA and beyond to facilitate transformative regional CCA. 

3.5.1. Barriers and windows of opportunity for CCA 

The analysis overall highlights several barriers and windows of opportunity regarding CCA water governance, 
regional economic resilience, aspects of environmental sustainability as pointed out in the systemic risk assessment, 
and knowledge transfer. There is a need for optimisation and more sustainable use of water in the region, with 
flexible, rational, and optimised water delivery system to provide water to farmers. This includes adopting diverse 
strategies like changing irrigation techniques, introducing new crops, and enhancing water storage capacity. 
Governance challenges are significant, with overly complex regulations, difficulty in implementing water pricing 
policies, and a need for better coordination among stakeholders. Addressing climate change impacts necessitates 
innovative, adaptive, and sustainable solutions shared within effective institutional governance and among 
stakeholders. Furthermore, supporting local economic actors, for example in adopting nature-based solutions, is 
critical for CCA implementation. Current agricultural practices are deeply embedded in cultural-historical roots, 
requiring a cultural transition and capacity-building measures to develop new techniques and resilient economic 
practices. Initiatives such as in-field training and coaching for farmers, improving infrastructure, enhancing ecosystem 
services, and producing higher-quality products (e.g. eco- and agritourism) are proposed to develop regional 
potentials further. Young entrepreneurs and local communities are seen as essential actors in revitalising rural areas, 
exemplified by successful projects like in the municipality of Ostana. Also, local communities are crucial in exploring 
solutions like constructing new aqueducts and sustainable development projects. However, a stronger collaborative 
approach involving local communities and stakeholders is necessary to ensure the resilience and long-term 
sustainability, particularly in mountain regions. Encouraging mountain residency through better infrastructure, such 
as digitalisation, and utilizing existing infrastructure more efficiently are emphasized. Finally, also the establishment 
of active networks and promoting knowledge transfer among farmers is identified as a key lever for improvement. 
Effective communication of research findings on CCA and implementing knowledge-sharing systems are seen as 
important measures to CCA. Coordination between government authorities and irrigation consortia, regular 
discussions on water availability and usage, and fostering collaboration among stakeholders are further highlighted 
as important measures. Regional strategies should emphasise participatory planning, involving various regional 
entities, local authorities, and civil society for successful CCA implementation. 

3.5.2. Regional validation workshop 

The regional validation workshop aimed at presenting, critically discussing, and further developing initial hypotheses 
and interim findings on transformative adaptation with knowledgeable regional actors. The workshop hence consisted 
of two parts: In a first session, regional CCA measures, challenges and opportunities deriving from the previous 
analysis were presented and subsequently debated in smaller groups as well as in the plenum. In the second session, 
regional transformative capacities that were identified as relevant by the research team were introduced and put up 
for discussion. This gave participants the opportunity to share feedback, give concrete examples stemming from their 
own experience or bring in new ideas for effective CCA governance. 

Main topics discussed were based on the identified problem background as well as the emphasised approaches, 
particularly addressing challenges of a fragmented regional water governance. The participants elaborated the need 
for better cooperation, coordination and knowledge exchange amongst actors. With great complexity related to 
regional water governance, participants emphasised the need for more ”coherent [and] coordinated leadership in a 
bottom-up approach from the very beginning” (PVDWS). Also, the discussion centred on the need better knowledge 
transfer, data collection and monitoring management to enhance common CCA knowledge. It was mentioned that 
“irrigation techniques are stuck for centuries”, therefore lacking efficiency. With a general lack and often only one-
dimensional data “irrigation consortia knowledge should be combined with farmer best practices” (PVDWS) to gain 
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better understanding of new solutions that are already tested. Overall, addressing issues of governance, local 
economies, biodiversity and knowledge building, the discussions then evolved along the proposed transformative 
capacities, introduced in the following chapter.  

 

Figure 19. Accompanying Miro Board from VDWS in Piedmont. 

The workshop was conducted in an online format on June 18, 2024, from 11:00 to 13:00 (EEST) with an audience 
of 26 participants. The online tool Miro was used to facilitate visualization of discussion points. 

3.5.3. Regional transformative capacities  

Overcoming a focus on mere adaptation responses towards more long-term transformative change, the concept of 
transformative regional capacities offers a perspective on the wider interplay, forming a more systemic perspective. 
The last step of the regional CCA analysis aimed at the identification of regional strengths and transformative 
capacities by assessing regional/local implementation barriers and existing regional capacities. Building on the 
analysis results and workshop responses (conducted in June 2024), transformative regional capacities were 
determined. The framework proposed by Wolfram’s (2016) of ten adaptive capacities addresses organisational 
visions, work culture, structures, skills, human and material resources, but also community participation, relations, 
networks and institutions, and the understanding of existing systems. For the regional climate change analysis, the 
most relevant transformative capacities were identified, based on the barriers and windows of opportunity for CCA, 
to guide adaptation action, particularly with regards to the regional Demo Activities (DAs).  Based on our findings, 
successful CCA approaches should reflect the following transformative capacities: CCA Leadership Distribution; CCA 
Projects and Practices; Openness for Innovations; Reflexivity and Learning. These reflect actual regional potentials 
while mirroring present regional needs for improvement for CCA action (for the full list of TCs, see Annex).  
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Table 10. Transformative capacities for effective CCA in Piedmont 

CCA Leadership 
Distribution 

Strong regional actors are already active in CCA. However, improvement 
of current governance and leadership distribution with clear and coordinated 
roles and responsibilities are still needed (e.g. irrigation systems consortia). 

With strong awareness amongst the political institutions and numerous 
regional actors already involved, still the PVDWS participants pointed out the 
need for more policy and strategy coherence, coordination, common visions 
and more capacities (e.g. personal in smaller irrigation consortia), but also 
clearer guidelines and participation-oriented measures. Further, also “simpler” 
solutions should be emphasised to support implementation while decisions 
need a sound data base to develop clear strategies. 

CCA Projects and 
Practices 

The region shows a diversity of adaptation practices. However, there 
remains a need to try out new solutions, strategies and practices to provide 
for alternative economic pathways (agriculture, water management, tourism 
etc.). 

As there are already adaptive practices and CCA projects in the region, in the 
PVDWS the participants highlighted the greater focus and interconnection 
with farmer best practices and relevant CCA projects, with active testing and 
support of new solutions as well as an evaluation of the pros and cons of 
(new) solutions. Further, they considered an expansion of project partnerships 
as relevant, from the individual company to the university and the institutional 
body, to involve more relevant actors in actual implementation activities. 

Openness for 
Innovations 

Piedmont already applies advanced technological solutions, but greater 
openness for innovations is still needed, allowing for the protection of 
livelihoods, nature and cultural assets (e.g. storage capacity; alternative crops 
and production methods; changing farming practices; nature-based solutions 
or cross-border / cross-regional collaborations). 

Participants in the PVDWS highlighted that there is a great openness 
amongst innovative farmers to use new technologies, but still a need for the 
involvement of more pilot farms and projects. Also, since the solutions are 
context dependent, they should be better evaluated on a case-by-case basis. 
However, due to the still rather low technology’s readiness and knowledge 
gap of farmers regarding new/emerging technologies, the need for more 
supportive measures was emphasised to help to raise openness and increase 
implementation efforts. 

Reflexivity and Learning While there is already a strong awareness for CCA in water governance, 
there is the need for improved monitoring and data collection, better 
understanding of actual and complex water needs, with efficient and equitable 
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solutions at regional scales. Enhanced scientific and practical knowledge 
would support actual sustainable development and adaptation measures. 

With numerous CCA activities in the region, participants in the PVDWS point 
out the need for better long-term understanding of complex and interrelated 
challenges, especially regarding the water availability. Also, the emphasis was 
laid on the creation of a standard methodology for collecting data and 
implementing a common data-access repository, seen as an investment in 
long run. Further, an analysis of experiences in different contexts was 
considered important. This shall support reflexivity and learning, the 
development of relevant indicators, effects and solutions, to better supporting 
crop efficiency, biodiversity, drought risk resilience.  

3.5.4. Concrete advice for the DA and beyond 

Identifying systemic climate risks, challenges but also transformative capacities, takeaways and major issues that 
should be put under further consideration for the implementation of the DAs and for successful regional CCA are 
seen in the following needs.  

Centralise coordination and simplify rule-setting. With a disparity in the resources and capacities of various 
irrigation consortia and an overly complex rule-setting, central coordination and simplification of local procedures are 
necessary for successful implementation.  

Adopt stronger bottom-up, partnership-oriented approaches. With multifaceted local challenges in water 
management for agricultural sectors, particularly within irrigation consortia, it is imperative to adopt bottom-up 
approaches, that ensure that the various stakeholders, including NGOs, local pioneers in polit projects, technical 
institutions and administrative authorities, are all involved early in the planning and implementation process. 
Expanding project partnerships ideally include all relevant operators, from individual farmers to academic and 
institutional bodies. A stronger participatory and partnership-oriented framework would not only enhance the 
development of practical management solutions but also better reflect the need for simpler, yet effective, procedural 
guidelines that can address the complexities of water management.  

Improve data and knowledge exchange. An improved data collection and management approach is needed to 
foster local knowledge-building and exchange while also help to improve implementation efforts. This should include 
the integration of (past/present) project experiences to develop robust strategies for water-saving management, that 
further translate in more efficient implementing activities. Establishing a standard methodology for data collection and 
creating a common data-access repository can significantly enhance long-term understanding and reflexivity in water 
management practices. 

Reduce reluctance towards agricultural innovations and embrace transformative ideas. The agricultural sector 
must embrace change by updating irrigation techniques and increase local efficiency. Innovation and learning play 
crucial roles in bridging the knowledge-gap between traditional farming practices and emerging technologies. There 
is a critical need for pilot farms and projects to demonstrate the efficacy of tools such as decision support systems 
(DSS) and other innovations. 
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Further suggestions 

Given the numerous actors involved, the regional heterogeneity, lacks in data management and limited collaboration 
among regional actors as well as the complex ecosystem challenges related especially to the regional water 
infrastructure, the region needs to invest in and build strong regional CCA networks. An intense, coordinated, 
and regular cross-sectoral, and cross-regional exchange would support the knowledge exchange, awareness 
building, and best-practices learning effects to enhance local decision making and implementation of transformative 
CCA actions. Furthermore, as addressed in the systemic risk assessment, with changing climatic conditions and the 
increased risk of drought in Piedmont, water-intensive agricultural products need to be replaced in the near 
future, together with finding new ways of governing more efficient water usage in private and agricultural 
practices and actively protect ground- and surface water availability. 
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decentralisation, local autonomy, and de-concentration of public services, the county has a significant decision 
making and implementation competencies, also with regards to climate change adaptation measures and priorities. 

4.1.3. Identity and self-image 

Sibiu County’s local identity and self-image are strongly shaped by culture- and nature-oriented components, that 
link traditional practices and its diverse cultural heritage. Romania's German-Saxon heritage is particularly present 
in Sibiu (Hermannstadt), becoming an important trade centre in the 14th century and the most important ethnic 
German city among the seven cities in Southern Transylvania, that gave Transylvania its German name 
Siebenbürgen (Romania Tourism, 2024). The Saxons came to Transylvania during the mid-1100s, gaining 
administrative regional autonomy for almost nine centuries and steering the regional prosperity. The region was also 
shaped the by the Ottoman- and the Austro-Hungarian Empires. This rich cultural diversity translates into well-
preserved, quaint towns and fortified churches. Today this heritage, together with the omnipresence of the Carpathian 
Mountains is offering a vast portfolio for tourist attractions, shaping the regional identity. The regional marketing thus 
advertises “Our destination is more than just a city, it's an entire county. Discovering Sibiu is really about immersing 
yourself in the unique culture, history and well-preserved traditions. It's in the magic of these places surrounded by 
the beauty of the Carpathian Mountains, where you'll find the heart of Transylvania, Sibiu” (c. f. visitsibiucounty 2024: 
n.d.). Similar to that, Râu Sadului is oriented towards promoting its cultural heritage while being an important starting 
point for rural and outdoor tourism (e. g. hiking activities) (Commune of Râu Sadului, 2024).  

 

Figure 21. Tourism marketing of Sibiu County (Source: visitsibiucounty, 2024; adapted by the authors) 
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Figure 22. Râu Sadului IC for water scarcity in agriculture (ZSI, 2024) | cf. chapter 11.2 for IC methodology
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4.3. Regional CCA governance 
CCA activities should be well-embedded in the strategic objectives of a region and strike a balance between stakeholder inclusion and leadership. 
Accordingly, understanding the strategy framework and stakeholder landscape of regional CCA governance is important. This chapter identifies 
key regional CCA-related strategies, how CC and its consequences are problematized therein and how certain adaptation challenges are 
prioritized. It highlights the prevailing understanding of CCA and the emphasized approaches for tackling it, as well as the most important regional 
stakeholder groups, which is important for the design and implementation of concrete adaptation activities. 

4.3.1. Strategy framework 

Overall, the strategies are in line with international and European strategic frameworks, such as the Paris Agreement 
(2015), the United Nations Agenda 2030 (2015), the European Strategy for Adaptation to Climate Change 
(2013[2021]) or the EUs Green Deal (2019), there are several national, regional, local and sectoral strategies to 
combat climate change and support sustainable development in Romania. Our analysis focused on the most relevant 
documents targeting CCA for the region Sibiu, including Râu Sadului, to identify the most relevant challenges and 
the CCA understanding. 

 

Figure 23. Overview of CCA-relevant strategies for Râu Sadului (TU Wien, 2024) 

Romania has several national and regional strategies to Climate Change, Sustainable Development, Mitigation and 
Adaptation.  

One of the first national strategies on climate change targeting adaptation is Romania's “National Strategy on 
Climate Change” (Ministry of Environment, 2006), delivered in accordance with the provisions of the Kyoto Protocol 
and addressing adaptation. Later the revised “National Strategy on Climate Change” (NAS, 2013), based on the 
“Climate Change Adaptation Guide” (2008), was released, establishing the post-Kyoto objectives, targets and actions 
for mitigation and adaptation (UNFCCC, 2022). In the following, the “National Climate Change and Low Carbon 
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Green Growth Strategy 2016-2030” (Ministry of Environment, 2016) and the associated “Action Plan on Climate 
Change 2016-2020” were adopted. In 2018 the “Sustainable Development Strategy 2030” (SNDDR, 2018) addressed 
the overall sustainable development concerns at national scale.  

In 2022, the incumbent President of Romania established a working group on climate change, under the coordination 
of the climate and sustainability department of the presidency’s administration, to identify the main challenges 
Romania is facing (UNFCCC, 2022). Particularly from 2022 onward, more pronounced strategies towards CCA were 
adopted. Thereby, the “National Action Plan for the Implementation of the National Strategy on Adaptation to Climate 
Change for the period 2023-2030” (PNASC, 2022) and the “National Strategy on Adaptation to Climate Change 2022-
2030” (SNASC, 2022) were released.  

Strategies relevant for the regional/local scale, are the “Strategy and Plan for Mitigating and Adapting to Climate 
Change in the Municipality of Sibiu” (SPAASC, 2022) and the “Best Practice and Awareness Raising Guide on 
Climate Change Mitigation and Adaptation for the Sibiu County Council” (Iojâ et al., 2022).  

Furter relevant strategies are the “National Recovery and Resilience Plan” (PNRR, 2021), the “National Disaster Risk 
Management Plan 2023–2035” (PNRRD, 2023), as well as the “Integrated National Energy and Climate Plan 2021-
2030” (PNIESC, 2020).  

4.3.2. Problem background and prioritized challenges 

Along with the identified systemic risks, the “National Action Plan on Adaptation to Climate Change” discusses the 
main objectives in areas such as water shortage related challenges, forestry, biodiversity and ecosystem services, 
agriculture and rural development, energy and transport, but also population, public health and air quality, education, 
awareness building, cultural heritage and challenges to urban systems (SNASC, 2022).  

The region faces threatened infrastructure (e.g. water & transport) and challenges in CCA governance: 
Planning and governance in Romania is characterised by a top-down approach, with budgets and policies coming 
from the national government. This leads to inefficiencies, as individual actions often contradict spatial and CCA 
planning. The interviews point towards the challenge of regional conflicts between different stakeholders and the 
vulnerability of infrastructure when it comes to CCA management. With differences between administrative levels, 
but also between individual regional actors, such farmers and the tourism industry, successful adaptation measures 
are often hampered. Farmers are particularly emphasized as powerful and organized actors in the region, holding 
significant private land and influencing regional decisions. One interviewee therefore notes, that “there is the conflict 
[…] between the different administrative levels in the region and the community the municipalities …[and] for example 
the conflict about using the roads between the farmers and tourism, and the farmers are also organized quite strongly 
in the region, and there are many that have a lot of private land” (RI1). 

The analysis also shows that ineffective governance is also increasing the vulnerability of infrastructure, such as 
buildings, transport, and electrical lines, to climate change impacts like high temperatures, floods, and strong winds 
(RI; RI2; RI3.). Thereby, especially the quality of roads is noted, with issues like asphalt degradation and debris 
blocking during extreme weather events and the closure of high-altitude roads during winter (RI2). One interviewee 
stresses out that “[…] the quality of the asphalt […] was not projected to be resilient for this weather" (RI2). The 
interviews suggest that the regional climate change adaptation strategy did not adequately consider important 
measures such as ecosystem services or green infrastructures and see a need for improvement (RI2). Furthermore, 
water shortage due to droughts and lacking infrastructure poses a challenge for the region. One interviewee highlights 
that, “in Râu Sadului they think they have enough water, but in reality they don’t have enough water […] in the 
summertime this becomes a problem. We have discussed that with sheep farmers, they said in August and 
September there is not enough water in the mountains in 2000 m […]. Normally they don’t expect this problem in the 
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There is also a noted deficiency in awareness-raising efforts in in general, which contributes to the public's uncertainty 
about appropriate actions to address climate change. An interviewee pointed out that "people do not know what to 
do and the package of awareness raising somehow is missing in Romania"(RI5). Overall, lack of training and 
awareness hampers effective climate adaptation strategies. This underscores the necessity of improving information 
dissemination and promoting innovative solutions in agriculture to manage climate risks effectively (RI4).  

The region shows only limited stakeholder collaboration and lack of CCA action. The analysis identifies 
challenges in collaboration among different stakeholders within the Municipality of Sibiu (RI4; RI2). It was highlighted 
by one interviewee that "the collaboration between different actors is not so good. The institutions in general are in 
competition and the collaboration is not an attribute or characteristic for the Romanian government or Romanian 
governance in general" (RI2). This dynamic hinders the effective implementation of joint initiatives and projects. 
Another interviewee further noted, that additionally, stakeholders often lack awareness of each other's activities, 
highlighting a significant gap in coordination and emphasising that “[…] farmers' associations, the agricultural 
directorate, the research institute, the mountain area development agency, universities, etc. […] [we] need a better 
collaboration and correlation [as] it happens[,] that they don't know what some stakeholders are doing” (RI4). Further 
it was underscored, that there is an importance of integrating climate change adaptation considerations into 
investments and development (local / regional) plans (RI5). But also, local action, e.g. thought Local Action Groups 
(RI2; RI3; RI4) must be targeted stronger. While “the authorities are putting more emphasis on the solutions for water 
management […] [,] the municipality must take measures to reduce the consumption of the household” pointing out 
local action as central CCA component (RI3). Also, “in general [environmental institutions] are completely weak, 
invisible, because the quality of the staff and also the power of this intuitions […] [is] completely limited” (RI2). 
Together with the absence of a dedicated CCA strategy in Râu Sadului, the municipality relies on the national 
strategy. This poses significant limitations in enforcing environmental agreements and the implementation of 
environmental regulations as there is a lack of compliance from local actors (RI2). 

Based on our analysis, we point out four interrelated regional challenges as main fields for short and long-term CCA 
action, also relevant for the DAs. 

Table 12. Main CCA challenges for Râu Sadului 

Threatened 
infrastructure (e.g. 
water & transport) and 
challenges to CCA 
governance 

Governance and management of infrastructure, particularly roads and water, 
pose a particular challenge in the Râu Sadului, Sibiu region. With conflicts and 
debates between different administrative levels as well as between various 
stakeholders regarding the use and maintenance of the road network or the 
construction of dams, local CCA approaches are challenged.  

Vulnerable economies 
and local livelihoods 
(e.g. agriculture, 
forestry, tourism) 

The impacts of climate change pose a significant challenge for local economies 
and livelihoods. With increasing temperatures, extreme weather events, and 
water scarcity various local economic sectors are affected, such as agriculture, 
forestry and winter tourism.  

Limited problem 
awareness & 
acceptance of CCA 
measures 

Because of limited local CCA action, there is a need for awareness raising and 
behavioural change. With low public awareness and scepticism towards non-
traditional methods amongst different groups, adaptation poses a particular 
challenge in the region. 
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program doesn’t have a specific target to climate change or adaptation - but they do have specific measures under 
the policy objectives to a greener Europe, they have a regional priority in this programme and will support together 
with energy efficiency […] which could be measures to adaptation” highlights one interviewee, pointing towards the 
need of better coordination amongst existing measures (RI3). Also, there is an emphasises on the importance of 
providing farmers with better information on land management and water use. This approach aims to prevent 
excessive costs during extreme events and promotes the adoption of more efficient, innovative, intrinsically justified 
solutions (Ministry of Environment, 2016, p. 8). 

Resilience building in local economies and support of local livelihoods: Better information on land management 
and water use is critical to helping farmers avoid excessive costs during extreme events while promoting innovative 
solutions (Ministry of Environment, 2016). Emphasis should be placed also on training programs for local government 
officials and other stakeholders to integrate climate data and services into policies and regulations. Providing farmers 
with sustainable technical solutions to enhance the economic efficiency of agricultural activities, alongside 
consultancy and support for exploiting ecosystem services such as carbon certificates, is essential. Additionally, 
assistance for certifying and promoting mountain products through agrotourism is vital (RI4). Necessary steps 
towards halting deforestation to support mountain farmers are more efficient agricultural land management and 
improved knowledge of agriculture's link with climate change (RI4). Future success of initiatives depends on better 
organization and education of small farmers to prevent the abandonment of mountain areas (RI5). One interviewee 
note that “new technology, if you use this kind of solution your work is easier, so farmers are open to that, some 
already use drones to monitor the herd and they use it and are open. […] especially in this area the agriculture is a 
real business connected with ecotourism and others […] farmers there are not people “in the mountains” but bosses 
and they are completely interested in having different solutions to decrease the cost, to decrease damage, to have 
more money with a small investment – this region is recognized with this entrepreneurial spirit” (RI2). Developing 
new agricultural varieties to withstand climate changes should be made a priority, as it is progressing more slowly, 
than the rate of climate change. In building local capacities and more knowledge, better connecting climate 
information with nature-based solutions (NbS) through discussions with influential local groups, better more effective 
local solutions can be targeted, though it is also necessary to find new ways to overcome the lack of time in 
municipalities for such engagement (RI2). 

Mutual problem awareness, trust building and comprehensive local strategies: This includes local awareness 
raising towards measures such as the use of climate-friendly materials, incorporating shading and water features, 
but also and improving trust and engagement of the private sector in CCA efforts. Emphasis should be placed on 
solutions for individual water management and measures to reduce household water consumption (RI3). It was 
highlighted that due to engagement in European projects “in the last 8-10 years, the County Council has been actively 
involved in environmental issues, [like] selective waste collection, waste treatment stations, closing landfills and 
building compliant warehouses, banning the use of plastic, promoting and financing activities/projects that respect 
the principles of sustainable development”, resulting in best practice exchanges and good practice guides (RI4). This 
demonstrates an increasing awareness but it also needs better communication to the public to overcome institutional 
scepticism towards new measures. It was pointed out that “everyone will need to do it, from public to the private 
sector to all the citizens, as soon as the citizens are informed and they know the product it is affecting also the 
producer, that means that these systems are working and it is almost impossible to leave somebody out in such 
general objective for everyone”, highlighting holistic approaches (RI5). Overall, an enhanced public awareness (e.g. 
by facilitating the exchange of adaptive agricultural practices) is seen as a critical step for building resilience against 
climate change impacts. 

Outreach and stakeholder collaboration: Research institutions, universities, and private actors, often in 
collaboration with NGOs, play a critical role in sustainable development and environmental activities in Sibiu. Still, 
conflicts of interest arise, especially in mountainous areas, not aligning with e.g. traditional village aesthetics or local 
views (RI4). Collaboration between the county and local stakeholders, including local municipalities, private 



D1.2. REGIONAL DIAGNOSIS FOR CLIMATE CHANGE ADAPTATION 

 87 

 
 

companies, and NGOs, is crucial for integrating climate change adaptation locally, also supporting direct investments. 
As understanding of CCA grows, actors such as Local Action Groups (funded by the EU LEADER program) need to 
be identified and can serve as facilitators to support regional collaboration and joint projects (RI2). These groups are 
more active than other initiatives and already receive priority funding from the government. Further, also local 
communities, such as the Sado River community, are important multipliers and exemplify advanced climate 
adaptation practices by focusing on resilient agricultural practices and crop acclimatization (RI1). Enhanced 
collaboration among diverse stakeholders, including farmers' associations, the agricultural directorate, research 
institutes, mountain area development agencies, and universities, is essential for effective regional CCA measures 
across multiple sectors and should thus be stronger targeted in the region (RI2). 

Table 13. Current CCA approaches in Râu Sadului 

Efficient CCA governance 
and coherent responses 
(policies) to infrastructure 
provision 

Coordinated water, road, energy governance (e.g. in emergency situations), 
and increased coherence between the different administrative levels and 
various stakeholders (farmers, tourism, industry, etc.). 

Resilience building in 
local economies and 
support of local 
livelihoods 

Maintenance of ecologically, environmentally friendly farming, forestry and 
tourism while improving economic viability and supporting new technological 
solutions, with efforts to support local actors in CCA implementation 
(training and capacity building).  

Mutual problem 
awareness, trust building 
and comprehensive local 
strategies 

Development of new forms of cooperation, subsidies, awareness-raising 
campaigns, and changes in behaviour, increasing public awareness through 
information campaigns and advisory services (particularly for farmers) to 
drive meaningful action on climate change in the region. 

Outreach and stakeholder 
collaboration  

Improved collaboration frameworks, particularly between different actors 
and sectors, to address complex issues (more) effectively. 

4.3.5. Important stakeholder groups 

The documents and interviews emphasise the importance of active citizen participation and the involvement of both 
public and private sector stakeholders in climate change adaptation efforts. Key organizations and stakeholder 
groups include: 

Government: Key public entities for CCA are the Ministry of Environment, Waters and Forests, the County Council 
Sibiu, several government authorities (for example, central and local public authorities like the Forestry Department 
and several Regional Councils), the Inter-Community Development Association ECO SIBIU, the Agricultural 
Directorate, the National Agency of the Mountain Zone, and the National Agency for Natural Protected Areas. 

Academy: Key stakeholders that were mentioned in research are the University of Sibiu and the Research and 
Development Institute for Mountainology in Cristian – Sibiu. 

Industry: Influential business actors are the producer/farmer associations, as well as business and professional 
associations, and water companies. 
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views favour conventional methods, and there is a significant gap in public education on climate adaptation. 
Collaboration among stakeholders is considered weak in the Râu Sadului region, with competition between 
institutions and a lack of coordination hampering effective local strategies. Despite these challenges, there are efforts 
to improve governance and infrastructure resilience through better land management information, water use 
strategies, and integration of climate data into policies. Training programs and innovative solutions, such as nature-
based approaches, are emphasised. Enhancing public awareness and stakeholder collaboration is crucial for building 
a comprehensive local CCA strategy. Finally, effective engagement of research institutions, private actors, and NGOs 
is essential for fostering sustainable development and resilience in the region. 

4.4. Key adaptation actions 
This chapter introduces good practices that have already demonstrated how CCA can be approached in the region. These actions are not 
representing the full scale of approaches in the region but give a relevant overview of the priorities given to adaptation while pointing out different 
innovative solutions to address the specific challenges and risks that were induced by climate change. 

Platform RO-Adapt: Romania's Climate Change Adaptation Platform, “RO-ADAPT”, is an innovative tool 
underpinning national climate change policies and strategy. The tool serves national policies and strategy 
development, as well the sectoral approaches to climate change adaptation and action planning. The platform 
supplies a virtual working environment with access to: a database updated in real time with climate and non-climate 
data, accessible through standardized services; an interactive map, with an intuitive bilingual interface (in Romanian 
and in English), allowing the exploration of the data sets published on the platform; and a geoportal with advanced 
GIS functionalities for data analysis and visualization. Also, a collection of studies on the categories of products and 
services, specific to the different sectors (e.g. climate indicators for water, forestry, biodiversity and ecosystem-
services, health, education, cultural heritage, agriculture, energy, transport or industry) is provided to improve 
ecosystem services and select and prioritize adaptation measures (c. f. roadapt.ro, 2024). 

CARMINE: Climate-Resilient Development Pathways in Metropolitan Regions of Europe (incl. Sibiu and 
Brascov): The EU Horizon project “CARMINE” carries out its approach in eight Case Study Areas, in which the 
project established Living Labs and analysed climate risks and socio-economic vulnerabilities, to co-develop sectoral 
Digital Twin use cases and co-design decision-support tools to propose climate-resilient development pathways (e.g. 
nature-based solutions). The Case Study Areas are located in eight countries, focusing on diverse socio-economic 
profiles, types of communities, vulnerabilities, climate impacts drivers and geographical distribution across Europe. 
The project proposes instruments such as living labs, digital twins, stakeholder community hubs, atlas of climate 
resilience, or impact-based decision supporting services. It aims 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 (c. f. carmine-project, 2024) 

Green Path to Sustainable Development: The general objective of the programme is obtaining a reduced human 
and ecosystem vulnerability to climate change, aiming to share and promote best practices on adaptation. The entire 
programme is implemented by APM Sibiu in partnership with the Norwegian Association of Local and Regional 
Authorities (KS), the National Administration of Meteorology, Sibiu City Hall, Brasov City Hall, Targu Mures City Hall 
and Lucian Blaga University of Sibiu. Main activities involved in this project are: adapting the headquarters of the 
Environment Protection Agency in Sibiu to climate change, studies on energy efficiency and climate change 
adaptation, underground laying of cables to cover the electricity and communication needs, using weather stations 
to allow accurate measurement and monitoring of the meteorological parameters, developing strategies and action 
plans on climate change in the vulnerable sectors as well as training and communication activities (c. f. caleaverde.ro, 
2024.  
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Hiking Years: The project, funded by the EU under the Erasmus+ program, is a pilot program, featuring a system of 
integrated measures for the entire county, aimed at promoting responsible, sustainable, active tourism, through 
hiking, horseback riding, cycling, etc. It engages with rural communities with tangible and intangible heritage, the 
gastronomy, traditional products, local producers and short chains, customs, traditions, landscapes, etc. It also 
provides education for the protection of natural heritage, biodiversity, forests and meadows, the environment, 
including for integrated waste management and promotion for healthy lifestyles. The project is directed at tourists, 
residents, children and young people, aiming for Sibiu County to become a certified Green Destination by 2030 (c.f. 
hike-project, 2024 and visitsibiucounty, 2024). 

4.4.1. Learnings 

The key-adaptation actions in the region demonstrate experiences and competences in the field of knowledge 
exchange, data management, network activities, training and communication activities, nature-based solutions as 
well as community resilience building. Thereby, reflecting on the regional challenges, it becomes evident that major 
challenges to CCA governance and implementation are already targeted and thereby enhance regional 
transformative capacities. 

4.5. Transformative pathways 
The overview of regional structure, systemic climate risks and existing CCA governance, coupled with knowledge on the planned DA, allow a final 
assessment of the most relevant barriers and opportunities for transformative CCA in the region, as well as pointing to the key transformative 
capacities that need to be utilized or developed further. To this end, a validation workshop was held in the region to discuss barriers, opportunities 
and key transformative capacities with knowledgeable actors. This chapter elaborates on these aspects and concludes by providing concrete 
advice for transformative CCA in conjunction with the fields of action of the respective DA and beyond to facilitate transformative regional CCA. 

4.5.1. Barriers and windows of opportunity for CCA 

National strategies already emphasise the need for enhanced information on land management and water use, to 
reduce excessive costs during extreme weather events and promote innovative solutions. Furthermore, efficient CCA 
governance and coherent policy responses in infrastructure provision are essential for local resilience. Programs, 
such as the National Plan for Recovery and Resilience (PNRR, 2021), support efficient water management, 
forestation, and the expansion of urban green spaces to address water loss and declining green spaces due to urban 
development. Authorities in regions like Centru focus on water management solutions to address insufficient public 
water systems, while rural areas benefit more from the EU Common Agricultural Policy, which provides funds for 
agricultural and infrastructure development. Despite these efforts, better coordination among existing measures is 
needed to integrate climate change and adaptation more effectively into regional development plans. Also, resilience 
building in local economies and support for local livelihoods require improved information on land management and 
water use to help farmers avoid excessive costs during extreme events. Training programs for local government 
officials and stakeholders are necessary to integrate climate data into policies and regulations. Sustainable technical 
solutions and consultancy services for farmers, along with support for exploiting ecosystem services and promoting 
agrotourism, are crucial. Better organisation and education of small farmers are needed to prevent the abandonment 
of mountain areas. Developing new agricultural varieties to withstand climate changes should be prioritised, while 
also better connecting climate information with nature-based solutions (NbS) through local discussions can enhance 
local adaptation efforts. Furthermore, mutual problem awareness, trust-building, and comprehensive local strategies 
involve raising awareness of climate-friendly measures and improving engagement with the private sector. 
Emphasizing individual water management and reducing household water consumption are key measures improving 
regional CCA. The County Council's involvement in environmental initiatives demonstrates growing awareness, but 
better communication is needed to overcome public scepticism. Holistic approaches that engage all sectors and 
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facilitate the exchange of adaptive practices are essential for building climate resilience. Also, outreach and 
stakeholder collaboration are critical for sustainable development. Collaboration between county authorities, local 
municipalities, private companies, and NGOs is necessary for integrating CCA locally and supporting direct 
investments. Local Action Groups, funded by the EU LEADER program, can facilitate regional collaboration and joint 
projects. Enhanced collaboration among diverse stakeholders, including farmers' associations, research institutes, 
and development agencies, is essential for effective regional CCA measures and should be more strongly targeted. 

4.5.2. Regional validation workshop 

The regional validation workshop aimed at presenting, critically discussing, and further developing initial hypotheses 
and interim findings on transformative adaptation with knowledgeable regional actors. The workshop hence consisted 
of two parts: In a first session, regional CCA measures, challenges and opportunities deriving from the previous 
analysis were presented and subsequently debated in smaller groups as well as in the plenum. In the second session, 
regional transformative capacities that were identified as relevant by the research team were introduced and put up 
for discussion. This gave participants the opportunity to share feedback, give concrete examples stemming from their 
own experience or bring in new ideas for effective CCA governance. 

 

Figure 25. Accompanying Miro Board from VDWS in Râu Sadului 

Main topics discussed centred around infrastructure provision and governance, funding aspects and the involvement 
of local actors to better reflect local realities. It was stressed out that “some EU regulations have negative impacts 
on local communities or the opposite effect of what was expected” (RVDWS), for example leading to issues such as 
a growing bear population in the region. These factors should be taken better into account, together with the need 
for provision of accessible funding mechanisms, as “implementing innovative solutions and technologies for CCA 
can be expensive and the small farmers do not have the budget for this” (RVDWS). Also, the participants discussed 
the need to increase local and regional awareness and reduce resentments against CCA measures. It was 
emphasised, that a better dissemination of research results, active cooperations between regional, private and civic 
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actors is needed to support local acceptance and CCA implementation. Overall, addressing issues of inclusive 
governance, community empowerment, mutual understanding and awareness building as well as enhanced outreach 
and collaboration, the discussions then evolved along the proposed transformative capacities, introduced in the 
following chapter. 

The workshop was conducted in an online format on June 25, 2024, from 09:00 to 11:00 (EEST) with an audience 
of 16 participants. The online tool Miro was used to facilitate visualization of discussion points. 

4.5.3. Regional transformative capacities 

Overcoming a focus on mere adaptation responses towards more long-term transformative change, the concept of 
transformative regional capacities offers a perspective on the wider interplay, forming a more systemic perspective. 
The last step of the regional CCA analysis aimed at the identification of regional strengths and transformative 
capacities by assessing regional/local implementation barriers and existing regional capacities. Building on the 
analysis results and workshop responses (conducted in June 2024), transformative regional capacities were 
determined. The framework proposed by Wolfram’s (2016) of ten adaptive capacities addresses organisational 
visions, work culture, structures, skills, human and material resources, but also community participation, relations, 
networks and institutions, and the understanding of existing systems. For the regional climate change analysis, the 
most relevant transformative capacities were identified, based on the barriers and windows of opportunity for CCA, 
to guide adaptation action, particularly with regards to the regional Demo Activities (DAs). Based on our findings, 
successful CCA approaches should reflect the following transformative capacities: Inclusive Governance; Community 
Empowerment; Mutual Understanding / Problem awareness; Outreach and Collaboration. These reflect actual 
regional potentials while mirroring present regional needs for improvement for CCA action (for the full list of TCs, see 
Annex). 

Table 14. Transformative capacities for effective CCA in Râu Sadului 

Inclusive 
Governance 

There are already various regional actors involved in CCA measures. However, there 
is a need for a comprehensive, multi-stakeholder approach to infrastructure 
governance and CCA in the region (e.g. broader stakeholder involvement, more 
bottom-up initiatives and coordination between different roles/responsibilities). With 
many regional actors involved in CCA measures, the participants in the RVDWS 
pointed out the need to sufficiently involve local farmers, as the main stakeholders, 
into local governance actions. This would also support the better reflection on local 
challenges and realities for implementation. Furthermore, limits in access to relevant 
information and in (personal/financial) capacities need to be better addressed to 
overcome the lacking CCA support (e.g. increase participation in workshops and in 
CCA activities).  

Community 
Empowerment 

The region has strong local communities and a diversity of economic activities. 
Still, there is a necessity to find new solutions for maintaining traditional small-scale 
farming and adapting to climate change. In addition, it is necessary to find viable 
economic solutions to support the rural population and preserve the region's 
environmental and cultural heritage (e.g. capacity building, training on Nature-based-, 
technological solutions etc). 
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The RVDWS participants stressed out the need to better target the depopulation of 
mountainous areas by more actively pursuing community empowerment. Also, in order 
to overcome essential funding shortages for local CCA measures, access to funding 
instruments for innovative CCA solutions and technologies should be ensured for to 
support local action.  

Mutual 
Understanding / 
Problem 
Awareness 

 

There is a growing problem awareness when it comes to climate hazards in the 
region. However, stronger balance of interests of different sectors/ 
actors/communities and development a mutual problem awareness together with 
active trust building measures should be targeted (e.g. local action plans, shared 
visions, public involvement in activities; advisory services etc.). 

With regional actors actively involved in CCA research and environmental protection, 
still, the RVDWS participants emphasised the need for better dissemination of 
research results to the general public to raise problem awareness. Especially local 
opinions should be taken stronger into account, to ensure a balance of interests and 
support acceptance of new solutions. 

Outreach and 
Collaboration  

 

There are already positive regional collaborations on CCA in the region. Still, 
more efforts should be put into establishing networks that work efficiently across 
agency levels (cross-sectoral) and have wider outreach to different CCA target groups 
and the general public to support trust building and engagement in CCA activities. 

In the RVDWS participants stressed out that a better and balanced collaboration of 
Local Action Groups, Local Councils and professional associations is needed, also 
taking into account private stakeholders. Furthermore, the stronger involvement of 
research and educational institutions could enhance local CCA decision making. 

4.5.4. Concrete advice for the DA and beyond 

Identifying systemic climate risks, challenges but also transformative capacities, takeaways and major issues that 
should be put under further consideration for the implementation of the DAs and for successful regional CCA are 
seen in the following needs.  

Provide inclusive governance structures and secure essential CCA funding instruments. Effective CCA in 
rural and mountainous areas requires inclusive, context-sensitive governance that actively involves local actors (e.g. 
farmers) and addresses the specific problems of local inhabitants. The impact of some EU regulations on local 
communities needs reassessment to ensure that measures meet intended goals without adverse effects. A more 
inclusive governance structure further helps to empower local communities and secure commitment with protective 
and adaptive measures. It is also imperative to also secure access to critical information and target budgetary 
constraints faced by regional authorities and local actors. Government and EU intervention could help to actively 
support the technological and financial needs of small farmers, as they often lack resources to implement innovative 
CCA solutions and struggle with financial limitations. 

Improve knowledge exchange and local problem awareness. Active, and audience centred dissemination of 
research results helps to overcome CCA knowledge gaps and raise problem awareness of the general public. This 
helps to enhance local innovations (e.g. regarding nature-based solutions), but also the overall implementation and 
solution acceptance of CCA measures. Also, central authorities need to show greater interest in CCA measures. An 
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improved knowledge exchange between academic, public, private and civic actors helps to raise local and regional 
awareness based on research institutes' findings and local realities. Furthermore, nature protection policies need to 
better balance local interests and protective measures to secure acceptance and ensure commitment of local 
population. Intensifying knowledge exchange at local levels and providing space for dialogue can empower local 
communities to manage their resources more effectively. 

Target active outreach and CCA collaboration. Local councils and professional associations should have the 
ability to influence local regulations, with frameworks like Local Action Groups (LAGs) promoting collaboration despite 
their limited budgets. Research and educational institutions must be involved in local decision-making processes 
regarding CCA policies, and private stakeholders should be encouraged to collaborate more effectively with 
municipalities and meadow owners. Enhancing these partnerships can drive more coordinated and impactful climate 
adaptation efforts at the local level. 

Further suggestions 

Given the identified regional challenges but also transformative potentials, the region needs to find stronger context-
sensitive governance measures for CCA implementation. Thereby, the establishment of new network building and 
collaboration supporting platforms or formats are indispensable. They need to bring together the various 
interests and actors in the region involved in CCA research, governance and implementation to support knowledge 
building, personal exchange and local acceptance and thereby helot to enhance local action. Furthermore, given the 
challenges identified in the systemic risk analysis for the agricultural sector, leading to potential lower agricultural 
yields and dangers to livestock, loss of biodiversity, but also depopulation and the abandonment of agricultural land, 
the need for active knowledge and financial support for local innovation-oriented activities (e.g nature-based 
solutions) is essential for developing new solutions to pending challenges and develop best practices to learn from. 
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5. Baseline – Tyrol 

5.1. Regional profile 
Regional structures, political competencies and development objectives profoundly influence the potential pathways for regional CCA. This chapter 
introduces the topographic, functional, environmental, and socio-economic characteristics that shape the region structurally, briefly introduces the 
territorial governance framework to illustrate the region's formal competencies for implementing CCA autonomously and outlines the dominant 
self-image to sketch the normative starting point for regional CCA. 

Since the late 19th century, the mean temperature in Austria has increased by 2°C, which is above the global average 
of 1.15°C (Bundesministerium für Klimaschutz, Umwelt, Energie, Mobilität, Innovation und Technologie (BMK), 
2024a). Due to its geographical location in the Alps, Tyrol is particularly vulnerable to the effects of climate change. 
The consequences that are already observed and that are predicted to intensify depending on the mitigation scenario, 
include, among others, the retreat of glaciers, a (substantial) increase in the frequency of hot days, a lengthening of 
the vegetation period, and a reduction in frost days (Chimani et al., 2016). 

5.1.1. Structural characteristics 

Overview to topographic and functional characteristics 

Tyrol is one of the nine federal states of Austria, situated in the western part of the country, bordering Germany, Italy 
and Switzerland. It is constituted of two parts, North and East Tyrol, spatially separated by the federal state of 
Salzburg and South Tyrol in Italy. Tyrol is administratively divided into nine political districts and a total of 277 
municipalities. Its provincial capital and largest city in terms of population is Innsbruck (Tirol Werbung, 2024). With a 
total area of 12,648km2 it is the third largest federal state of Austria, well known for its alpine landscape with high 
peaks, deep valleys and numerous glaciers. Almost two thirds of Tyrol’s area consist of forests (37%) and mountain 
landscapes (27%), followed by unproductive (25%) and arable land (11%). Only one-eighth of the total area (12,4%) 
is designated for permanent settlement. Tyrol is home to the country’s two highest mountains, Großglockner (3,798m) 
and Wildspitze (3,768m), and its second largest glacier, Gepatschferner, covering an area of 17.6km2. The Inn River, 
which flows through Tyrol for 212.5km, is Tyrol’s longest river (ibid. 2024). Its central location makes Tyrol an 
important transit region between Austria and Italy. The Brenner Pass, an ancient trade route, is one of the most 
important Alpine transit routes, especially for freight transport (Rathkolb, 2016). 

Overview of ecosystem and environmental characteristics 

Tyrol is characterised by a great diversity of species and habitats. The ecological richness of the province is reflected 
in its 81 protected areas, which account for more than a quarter of the Tyrolean territory. These protected areas are 
home to rare animals and plant species and serve as nature reserves and as recreational areas for the population. 
The best-known of these protected areas is the national park Hohe Tauern, which covers a total of approximately 
1,800km2 across Tyrol, Carinthia and Salzburg. Of these, 611km2 are located in East Tyrol (Amt der Tiroler 
Landesregierung, n.d.). The climate in northern and central Tyrol is mainly influenced by the Atlantic whereas the 
southern part is more influenced by the Mediterranean Sea with the main Alpine divide as a clear climatic borderline 
(Steiger & Stötter, 2013). 
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Figure 26. Map of Tyrol (TU Wien, 2024)  

Description and key indicators for socio-economic profile 

The population of Tyrol amounts to 764,102 inhabitants in 2022 (Eurostat, 2022) with a total population change of 
+9.4 per year (crude rate of total population change per 1,000 inhabitants) (Eurostat, 2022) and a relatively low 
population density of 61.4 persons per km² (Eurostat, 2022) comparably to the project region Valais with a population 
density of 68.4 persons per km2, which shares comparable geographical characteristics. The median age of Tyrol’s 
population was estimated to 43.1 years in 2022 (Eurostat, 2022). Of those aged 15-64, the overall employment rate 
was estimated 77.8% (male: 82.5%; female: 73.1%) which is close to the EU-average (Eurostat, 2022). The risk of 
poverty or social exclusion was estimated to be 19.2% (Eurostat, 2022). The regional Purchasing Power Standard 
(PPS) numbers € 45,600 PPS per inhabitant (Eurostat, 2022), making it the second highest PPS in comparison with 
the other project regions, just behind Valais. Around 37% of Tyrol's gross regional product (GRP) is concentrated in 
Innsbruck and its immediate surroundings (Amt der Tiroler Landesregierung, 2023, p. 10).  

Tyrol’s economy is strongly based on the industrial and the tourism sector: The highest gross values in the year 2020 
were generated by manufacturing (€ 4.77 billion); trade, maintenance and repair of motor vehicles (€ 2.58 billion) and 
accommodation and catering (€ 2.29 billion). The importance of the service sector and subsequently of tourism 
becomes evident when looking at the employees of Tyrol: 63% of employees work in the service sector, whereas 
only 37% work in the manufacturing sector. (Amt der Tiroler Landesregierung, 2023, p. 6ff).   
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