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EXECUTIVE SUMMARY

Europe is facing an increasing prevalence and risk of climate disasters like extreme weather events and
floods. The goal of this report isto consolidate the work done ithe EU Horizon2020 project
TransformAy one of the first research projects that support the implementation of the EU adaptation
mission.TransformAr is spearheading transformational adaptatioEuropeby spotlightingadaptation
solutions and pathways.

TransformAr has successfuilgsulted in secalled YhhovationPackageSb L ta€@ass)six demonstrator
regions(and 1 replicator regionpolstering climate resilience across diverse communifastions were
designed and implemented in 6 demonstrator regions and 1 replicator retfiercity ofLappeenranta
(Finland)the West Country Region (Ukhe GuadeloupéArchipelago (Outermost regioRrance), Galicia
(coastal Spain), Oristanooastal regiorfltaly),the city ofEgaleo (Greece) artide city ofGjavik (Norway;
replicator of Lappeenranta, Finland).

Thelnnovation Rckages encompass a diverse portfolio of solutions, spanatgre-based Solutions

(NbS, datatechnologiesinnovative governance and financing modelse Innovation Packages also

include openaccess climate data services and ugEndly tools, significantly enhancing adaptation

efforts. In short,this report describes theutcomes of TrarsformAr, hereby giving an overview tfe

F LILINB I OKSasxs G22tax +FtyR OGA2ylo0fS | RFLIGAGS az2ft dz

The Innovation Packagase structured along the steps the Regional Adaptation Support TqA®RAST)

The RAST describes 6 practical guidance steps for developing and implementing adaptation solutions,
intending to assist local and regional authorities with climate change adaptation strategies andplans
Preparing the ground for adaptation, (2) Assessing climate risks and vulnerabilities, (3) Identifying
adaptation options, (4) Assessing and selection adaptation options, (5) Implementing adaptation policies
and actions, and (6) Monitoring, EvaluatiomdaLearning. Step by step, the report describes the relevant
methods used and developed by TransformAr, providing examples from the actionable solutions that
GSNBE AYLX SYSYGiSR Ay GKS LINRP2SOGQa RSY2yaid NI (2 NAd
Step 1describes the foundational groundwork for adaptation, which in TransformAr entailed studying

GKS 03S8S23INFLKAOIESY SYy@ANRYYSyidlts Xo OangadreEd | yF
process. Th&takeholder Engagement Guidelirsesd Best Practices for Change Managemean serve

as guidelines for involving the rigstakeholders anéteeping them engaged.

In step 2, climate risks and vulnerabilities of regions are assessed. Within TransiGtimate Impacts
Online European online tool to study climate change impacts across Europe, was developed. The tool
allows users to select regions and parameters of interest across five sectors (health, climate,
socioeconomic, water and agriculture), presented in maps and graphsldition, risk indices that allow
prioritizing certain regions over others, were developed based on biophysical damages and socio
economic assessments.

After assessing the risks, the RAST steps recommend identifying adaptation options (step 3). In
TransformAr, this proceeded through a-cation processin which adaptation pathwag have
developedthrough a stepwise procedur@amed theAdaptive Pathways Transformation Playbo®ke
Playbookis available as a visual PDF document andrasde more easily accessible througldigital
platform. TransformA®R @atalogue Togbrovides an overview of adaptation solutignghich served as
inspiration for the cecreation workshopsWhen translating ideas into actionable solutions, one can use

¢ NJ y a ¥ Zadikt!foNAnaptive Action Planninghe application of the Playbook and tfeolkit for
Adaptive Action Planning resulted in the Adaptation Pathways per demonstrator, which have been
further developed intademonstrator specifid\daptation ActiorPlans The findings are described in the
Compendium of Pathways and Action Plans for the demonstrators (D3.9)

Also methodologies have been developed for éxeante evaluation®f solutions(step 4). For a holistic
approach, the project used an array of assessment methods addressing different impacts and indicators


https://climate-adapt.eea.europa.eu/en/mission/knowledge-and-data/regional-adaptation-support-tool
https://transformar.eu/storage/2023/05/D1.1-Stakeholders-Engagement-Guidelines.pdf
https://transformar.eu/storage/2024/01/TransformAr-D1.5.pdf
https://kfo.pik-potsdam.de/eur/index_en.html?language_id=en
https://kfo.pik-potsdam.de/eur/index_en.html?language_id=en
https://transformar.eu/storage/2023/07/TransformAr-2023.-All-righs-reserved.pdf
https://app.transformar.eu/
https://app.transformar.eu/
https://transformar.eu/storage/2023/05/D3.2-Catalogue-tool-to-identify-best-available.pdf
https://transformar.eu/storage/2024/11/TA-D3.7_Toolkit-for-adaptive-action-planning.pdf
https://transformar.eu/storage/2024/11/TA-D3.9-Compendium-of-pathways.pdf

of success: public acceptance throutdjecrete choice experimentavoided damages and benefithe
transformative nature of the solution throughsztorecard togla valuation of social, environmental and
monetary costs and benefit8.6 The Nature Smart Cities Business Mydelistainability through the
Sustainability Rating Methg@ndenergy and water models

Under step 5 of the RAST (implementatiod)K St F NBES @F NASie 2F a2f dzii2ys
demonstratorsare described along with presenttion of key challenges and learnings. Five solution

types are distinguished:) Awarenesgaising and behavioural change solutiodsiovernance schemes,

3) Nature-basedSolutions,4) Digital and technological solutions, aBdnsurance and financial solutions.

Some key outcomes are NJ Y a T R&dng Btdiaper solution categoryD4.1 D4.2 D4.3 D4.4

D4.95, and the Catalogue of Solution©@3) providing clear overviews and experiences with
implementing the adaptation solutions{ dzY Y I NRA S & 2T C¢NFXyatTZ2N¥! NDa a
demonstrators can also be found o@limate Innovation WindowlIn addition, the Replicability
Assessment Toda$ developedwith the aimto evaluate the potential for replication of a solutiohhe
Replicability Assessment Taoslables decisioimakers and project developers to identify the most viable
solutions for replicationFinally, the finance schemes and workshops to engage investors described in
Sectiorb.7 support the financing of solutionshe upcoming bankability report®%.5 describe potential

finance schemes andorkshops held with financial stakeholders.

The lasRASBtep entails Monitoring, Evaluation and Learniogssess theffectiveness, sustainability,
and scalability of climate adaptation solutiohs TransformAr, aonitoring frameworkwas used which
included indicator selection, defining phatervention reference points through a baseline data
collection, continuous data gathering and data integration and visualizdliepending on the data type,
different evaluation methods can be used (eayganizational procesisdicators,life-cycle assessment
field monitoring. A prime example of monitoring in TransformAene the monitoring systems used to
gatherin-situ data on for examplestorm waterlevels.

This report conclude with several key learnings and challenggsplicable to multiple RAST steps
throughout the TransformAr project

1. Collaboration & Stakeholder EngagemeiitransformAr emphasized mubictor collaboration (public,
private, research, citizens, policymakers) and continuous stakeholder involvement across all adaptation
steps. Tools like th&takeholder Engagement Guidelireesd Playbooksupported cecreation, though
maintaining longterm participation and avoiding stakeholder fatigue remained key challenges.

2. Expertise on Transformational AdaptationMany municipalities initially lacked knowledge on
transformational adaptation. TransformAr helped build this capacity through outputs likedhey Brief
on Transformational Adaptationrand the Transformational Adaptation Scorecardvhich guide
policymakers in assessing and enhancing adaptation strategies.

3. Data & Indicators:Data availability, integration, and standardized indicators wbegriers to
SOFftdzh GAY3a FTRFELIWGFGAZ2Y 2dzi02YS&ad ¢NIyaF2N¥Y! NDa R
(e.g.,ScorecardSustainability Rating Methgdadvanced progress, but more rigorous, comparable, and
adaptable quantitative methods are still needed.

4. Capacity, Governance & Financingffective adaptation requires sufficient human, financial, and
institutional capacity, plus clear governance and permitting frameworks. TransformAr demonstrated the
value of realistic planning, capacibyilding, and innovative funding approaches (e @cal adaptation
funds, investor workshops) to ensure sustainable implementation andtkrmg impact.

With this report, we hope to inform othgwolicymakersand researchers about TransforntA#ols and
examples with the goal of inspiring future replication and improvemeahd therefore contribute to
9dzNRB LISQa Of AYIFGS OKIFy3aS FRIFELIIFGAZY YAaaArzy
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0.0 Introduction

Europe is facing an increasing prevalence and risk of climate disasters like extreme weather events and
floods.Shortterm, incrementalsolutions are no longer sufficient/e need tansformational adaptation,
GKAOK NBFSNAR (2 alOliAz2ya FAYAY3I G FTRIFELGAYy3 G2 C
2N Fdzy OlGiAz2zy GKI G 32 085& ABCR, 2028 @thisilight TYaBsfofnAraind tb y 3 LJ
demonstrate solutions and pathways, deemed essential for climate and social resilience to achieve rapid
and farreaching transformational adaptation (TAJlutions were designed and implemented in 6
demonstrator regionsand 1 replicator region: Lappeenranta (Finland), West Country Region (UK),
Guadeloupe (France), Galicia (Spain), Oristano (IEad@leo (Greece) ar@jgvik (Norway, replicator of
Lappeenranta, Finlandlror ease of reference, we call all seven of them demonstraboraddition, the

project developed methodand tools relevant to the entireransformational adaptatiorprocess from

setting up the right environment €.g., involving stakeholders) and designing solutions, to
implementation, evaluation and acceleration of the solutions.

¢tKAd RSEAGSNIOES FAYa (2 O2yaz2tARFGS GKS ¢g2N] R2
are designedto enhance communities' resilience to social and climate challenges and provide a
structured process that includes uskiendly climate data services, practical solutions, and clear
pathways to help communities adapt to climate change impacts such aghiloods, and pollution.

To ensure longerm success and scalability, the approach emphasizes community engagement, the
integration d local stakeholder knowledge, and bottemp strategies. Furthermore, demonstrating both
public and private benefits will be key to attracting future investment and support. The Innovation
Packages will follow the structure tife Regional Adaptation Support TA®AST) to be in line with the
European adaptation mission, while referring to actionable solutions implemented in the TransformAr
demonstrators. The RAST describes 6 practical guidance steps for developing and implementing
adaptation solutions, intendingp assist local and regional authorities with climate change adaptation
strategies and plans.

Key definitions

Regional Adaptation Support Tool (RASTA set 0b stepghat describe the process of climate chan
adaptation planning, from development and implementation to monitoring and evaluation.

Innovation Packages (IPs! O2y az2f AR GA2Yy 2F ¢NIyaTz2Ny!
adaptive solutions, per step of the RAST framewdrlkbundle of products and services reggar
communiiesneedto develop and drive their transformational adaptation process.

0.1 Regional Adaptation Support Tool (RAST) steps

The process to reach transformational adaptation can be divided énsteps according to the EU
YAAdaA2yQa FTNI YSE2N] awsS Frigarel)t Prepdriig thedirdund foRagaptatior, JLJ2 NJi
assessing climate risks and vulnerabilities, identifying adaptation options, assessing and selecting
adaptation options, implementing adaptation policies and actions, and monitoring, evaluation and
learning.Thestepsoffer methodologies to develop a transformational adaptation pathwaye primary

planning instrument that guides regiespecific adaptation processes.

The first step isPreparing the ground for adaptatioiS1), which includes establishing political
commitment and identifying and engaging stakeholders. Within TransformAr, a specific emphasis was
put on the ceinnovation processThis refers to involving stakeholders at different levels taiate the
innovative transformational adaptation process. The goal is to make innovation more dednisad and

derive input not only from science, but also from practice and intermediasesh as public


https://climate-adapt.eea.europa.eu/en/mission/knowledge-and-data/regional-adaptation-support-tool

administration, advisors, businesses, NGOs, anduseds. This cinnovation setup will improve the
practical relevance, acceptance and dissemination of solutions.

The second stepAssessing climate risks and vulnerabili{®® consists of identifying and assessing the
key indicators and risks, which will be important to prioritize regions. A first objective is to define the
most relevant regions, sectors, and communities to target with the transformational adaptation pathway,
with the goal of optimal allocation of resources. Secamdillscale socieeconomic impact assessment

of climate change and transformational adaptation is conducted and applied to the local scale (in
CNF YAT2NY! NR&a OFasS (2 GKS RSY2yaildNI (-8cddomiddikks, S 0 @
consideing uncertainty on the labour market, inténdustrial spillovers, and distributional impacts.

In the third step,dentifying adaptation option$S3, different adaptation solutions are considered and
planned. In TransformAr, this happened through-comstruction. Stakeholders design a pathway
consisting of quantitative targets and a combination of solutions that respopadeteailingclimate risks.

¢ NJ y a ¥ 2aaddudNidgi(D3.2) andplaybook(D3.10) can be helpful to guide the process of co
constructing pathways. The targets and solutions are made more concrete in an adaptation planning
phase. The goal of adaptation planning is to evaluate investment strategies based on climate risk
reductionand economic criteria, using a real options approach.

Assessing and selecting adaptation opti¢®4 is the next stepCollecting and combining information on
the solutions solutions should be selected and combined into a regioecific portfolio to maximize
expected impacts and benefitlh this stage, exante impact assessmemntaireconducted to compare the
public acceptance, impactosts and benefits of different solution packages. An example is the
assessmernthat was done for the case of Lappeenranta (D3.6).

After assessing and selewisolutions, it is time for thémplementation of adaptation policies and actions
(S% © ¢ NJ y aoltbMMiapNEReacategorized in different types: Nathesed solutions (NBS),
Technological and digital solutions, Awareneassing and behavioural change solutions, Governance
schemes, and Insurance, financial and economics schemes. They are firdtaedt@alidated at the
regional level, and may then be implemented at a larger sedhich requires viable financimgodels

In the final RAST steMonitoring, evaluation and learninMEL) £6, the impact and effectiveness of
solutions are evaluated. Accurate assessment of solution performance is an important requisite to
demonstrate the environmental goods and services generated as well as the ownership by the
community, and therefore their lorterm sustainability.

L


https://transformar.eu/storage/2023/05/D3.2-Catalogue-tool-to-identify-best-available.pdf
https://transformar.eu/storage/2023/07/TransformAr-2023.-All-righs-reserved.pdf
https://transformar.eu/storage/2024/11/TA-D3.6-Replicable-socio-economic-impact-assessment-tools-of-transformational-pathways.pdf

@Step 6 E‘ Step 1

Monitoring, Evaluation Preparing the ground
and Learning (MEL) for adaptation

~RAST ANk
‘?l Regional Adaptation Assessing climate
Support Tool risks

and vulnerabilities

@{ Step 4 % Step 3

Assessing and Identifying adaptation
selecting adaptation options
options

Figure 1 Visualisation of the Regional Adaptation Support Tool steps afSt#)e transformational
adaptation processSourceRegional Adaptation Support Tool

0.2 Actionable Adaptive Solutions

Within TransformAr, a variety of adaptation solutions have been developed and implemen&d in
demonstratorsand 1 replicator These may be regarded as examples for future replication in other
regions. Throughout these IPs, the demonstrator regions and solutions will be relied upon as examples
and referenced where relevant. All solutions fall within five categofi&gure-based solutions (NBS),
Technological and digital solutions, Awareneassing and behavioural change solutions, Governance
schemes, andnsurance, financial and economics scheme&able 1 provides an overview of the
demonstrators, the main risks they face, their solutions and the category the solution belongs to.
QUmmariesoft NI yaF2NX! NR& az2fdziaiz2zya ¢NRGGSWYY 0@NIGYKEST 2RNEVY
Catalogue of Solution®6.3 andon Climate Innovation Window



https://climate-adapt.eea.europa.eu/en/mission/knowledge-and-data/regional-adaptation-support-tool
https://transformar.eu/storage/2025/07/TransformAr-WP6-D6.3-Catalogue-of-Solutions-v1.pdf
https://climateinnovationwindow.eu/

Table IDemonstrators and actionable adaptive solutions

Demonstrator

Main risks

Solution

Category

Lappeenranta, Finland

Flooding

Crowdsourcing Citizen
App (CAF)

Awarenesgaising and
Behavioural Change

The spread of harmful
substances into water

Urban runroff system
(URB)

Nature-Based Solutions

bodies (water pollution)

Reduction of diversity of

Stormwater Monitoring
and Modular System
(SWMM)

Digital and Technological
Solutions

urban nature

Choice ExperimerCEI)

Insurance Schemes and
Financial Solutions

Gjovik, Norway
(replicator of
Lappeenranta)

Same as Lappeenranta

Crowdsourcing Citizen
App (CAF)

Awarenesgaising and
Behavioural Change

Stormwater Monitoring
and Modular System
(SWMM)

Digital and Technological
Solutions

Choice Experiment (CEI

Insurance Schemes and
Financial Solutions

West Country Region,
UK

Extreme weather events
due to hotter, drier

Integrated Constructed
Wetlands (ICW)

Nature-Based Solutions

summers and warmer,
wetter winters

Integrated Constructed
Wetlands Monitoring
(ICWM)

Digital and Technological
Solutions

Reduced water quality
and water scarcity

Payment for Ecosystem
ServicegGB)¢ renamed
G2 WydziNASyYy
a0KSYSaQ

Insurance Schemes and
Financial Solutions

Guadeloupe, France

Increasing prevalence of
weather events, such as
floods and hurricanes

Nudging (NUDG) to
reduce water
consumption by tourists

Awarenesgaising and
BehaviouralChange

due to changing
temperature

Effects on key sectors
such as agriculture and
tourism

Adaptation fund (AF)

Insurance Schemes and
Financial Solutions

Galicia, Spain

Coastal flooding/

Resilience Index (RI)

Governance Schemes

extreme weather events

Vulnerability of the

MusselRaft Monitoring
(MRM)

Digital and Technological
Solutions

aquaculture and shellfish
harvesting sector

Intertidal Monitoring
(INTERM)

Digital and Technological
Solutions

Oristano, Italy

Extreme weather
causing floods and

Coastal Contracts
(COAST)

Governance Schemes

droughts

Smart Grid and Gates
(SG)

Nature-Based Solutions




Impact on aquaculture
and agriculture sectors

Egaleo, Greece Extreme weatherrelated | Citizen App Awarenesgaising and
events(floods, doughts | Engagements (CAE) Behavioural Change
wildfires,..) — —

Awarenesgaising Awarenesgaising and
Socioeconomic modules (AWAR) Behavioural Change

vulnerabilities .
Demand analysis for Governance Schemes

social services/
infrastructure (DSI)

Climate Innovation Hub | Governance Schemes

(CIH)
Smart Climate Stations | Digital and Technological
(SCSs) Solutions

All / Insurance schemes Insurance and Financial

Solutions

0.3 Innovation Package s

To consolidate the work done in this project, and provide a guide for potewefpicators Innovation
PackageglPs) are created. The IPs combine the RAST steps and the actionable solutions implemented by
¢CNF YaF2NY! NR& RSY2yaidNI}G2NR oO¢Fo6fS mMOD 1¢oKES Lt &
describing the relevant tools and practices that can be replicated, while providing examples from
¢CNF YaF2NY! NR& RSY2y &GN i2NBAP® ¢KAA NBAEdzZ (fuureAy a2
regions and communities in their transformational adaptation. By following the described process, any
European territory can initiate and sustain its adaptation process.



1.0 Step 1: Preparing the ground for adaptation

Step 1 is all about laying the groundwork, establishing partnershipg demonstrating the political
commitment needed to create solution€cinnovation plays an important role. Relevant stakeholders
should be brought together to ecreate the process and solutions. By involving not only governmental
bodies but also companies, NG@sd citizens, the solutions will be more practically relevant, more
accepted, and more easily disseminated.

The ceinnovation process is relevant from the start to the end of an adaptation pathway or projast.
aligns with the values of the Mulfictor Approach a framework that TransformAr helped validate
beyond its original field of applicatiorwhich emphasizes the challenge of creating viable solutions
within viable communitiesThe MulttActor Approach, as stimulated by several Horizon 2020 aatls

the HorizorEurope Strategic Plan (202024)(European Commission, 202téfers todbringingthe right
people together from science, practice, or anyone who can help tackle the objective of the project. All
experience and knowledge are therefore taken into account and the partners create results together, to
answer real problems(EIRAGRI, 2017, p. 3p 24 2yt & 4 & -ibnddayod fraeesdtheND a
trigger for the regional portfolios of climate adaptation by the six demonstrators, it was also meant to
assess the potential of replicable, collaborative methodologies and pracBgagmaining coherent to

this mindset, TransformAr was positioned to share, evaluate and perfect trenowation process.

¢

As described further down, the dgonovation process consists of three distinct outputs with replicable
methods and tools: thetakeholder engagememhethodology and the lessons learnt package.

1.1 Stakeholder engagement methodology

TransformArselected 6 demonstratoréand 1 replicatorfacing common waterelated challenges to
construct, test, and validatthe potential of ceinnovation processes for Transformational Adaptation

(TA) towards climate resilience in vulnerable regions and communities across EUropes
demonstrators for short, represent a variety of territorial scales as well as situations regarding societal
readiness to climate change across the-Edluding overseas territoriesThe setup of the Innovation
Ecosyems was based on a community or an administrative jurisdiction that collaborated in creating
conditions for cecreation and testing of actionable solutions for transformation adaptation: these were

the city of Lappeenranta (Finland), the West CourRegion (the UK), the Guadeloupe archipelago
(France), the Galicia region (Spain), the Oristano Gulf coastal area (Italy) and the municipality of Egaleo
(Greece)The identifieckey community systemseparated by up to 8.500 krare depictedn Figure2.

For each demonstratorthe general context was studied, and an overview of geographic, social and
economic information was created(.). LG | f a2 &aKSR fA3IKG 2y (GKS &S
existing adaptatiorrelevant policy plansas well as response measures increasing the adaptive capacity

of the demonstrator in questiorReport D1.1 alsmtroduces key actors that play a role in accelerating
FRFLIGFGAZ2Y STFF2NL & OAl | & @émprStkadif diSingBheinfMdnde NA E = R &
GKS GSNNAG2NEQa FOU2NAR YR GKSANI N2fS IyR GKSAN
climate adaptation measures.
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Figure2 TransformAr Stakeholder Matrix typology (froDeliverable 1.}

Throughout the process of analysing the general context, it is important to map the key stakehdé@ers.
follow the multtactor approach, it is advised to involve local actors not as a study objecitiuthe

goal of using their skills and perspective to ensure the viability of solutions developed alongside them.
This ensures quick adoption and upkeep. Within TransformAr, citizengjsand, and agents that could
influence the solutions were screen@dDeliverable 1.2the Matrix of Key StakeholdefSigure 3 shows

a comprehensive overview of stakeholders to be involved in the proesssstablished through the

TransformAr project.

w

e
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Alongside identifying the main stakeholderdadormade methodology to drive the ecreation process
with regional communities and relevant stakeholders was developed:Staéeholder Engagement
GuidelinesThis entails the expression of the medtitor approach in procedural and governance terms
for an overviewsee Figure 4The aim was ttrigger interactive innovation across the whole value chain,
tackling demanetriven, actual needs dahe aforementionedactors supporting the adoption of the
participatory framework and their harmonised developmeib that end, each Innovation Ecosystem
was split into a geographical and a technical dimension, balancing their governance.

GENERAL PRINCIPLES OF MAA

DEMAND DRIVEN QUICKER UPTAKE

Thanks to co-ownership SOLUTIONS FIT
of FOR LOCAL LEVELS
end-users

Practical products
and services

ADDED VALUE EFFECTIVE
DISSEMINATION

Avoiding overlapping witl
existing research and Ready for application
practices

Figure4 The MulttActor Approach mindset for eimnovation (adapted fron1.1)

The Stakeholder Engagement Guidelines consist edtaploperational flow regarding the involvement
of stakeholdersshownin Figure 5Stakeholders Mapping and Identificatiumsing the Matrix of Figure

3), Planning the Engagement Activities, Design and Implementation of Engagement Activities with
Stakeholders, and Reporting and FoHop

EVALUATION
« Stakeholders” Matrix

IDENTIFICATION

+ Stakeholders” Matrix
« Report Template « Involvement Chart

- SAB aid

IMPLEMENTATION PLANNING

+ Methods Chart
« Report Template

« Consent Form
« Planning Table

- Demo Duo responsible + Planning Table

Figure5 Stakeholder Engagement Guideling3perational Flow

This groundwork of identifying stakeholders amhelelopinga general methodology to appthie multi-
actor approachf SR Ay (2 ¢ Nkreatiod proLkssidliaised@h2the Adaptive Pathways
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Transformation Playboolurther elaboration onhe Playbook is givern Section3 on identifying
adaptation optionsgtep 3 of the RAST).

1.2 Lessons learnt package

Throughoutadditional studie2 y G KS RS Y2y a i Nldufiy MR éoinfa@hoi gracass, y O S
dynamically evolving together with the Playbotke engagement methodology was validated dvest
practices and transversal exchanges within thercmvation process were identified.

A novel coding systenthat helped producethe analysis of the implications of attitudes and beliefs
towards the solutiongpreidentifiedin TransformAmwas developedD1.4) This also includes@otocol
for Focus Group implementatiao that replicators can expand on this line of research.

In addition, six best practices and transversal exchanges between demonstrators were consolidated in
deliverablesD1.5 D1.6 and D1.7andvisualized These pieces allowed for further specialisation of the
demonstratorsand more informed decisions in the allocation of resources while maintaining a coherent
project vision. As the project advancede demonstratorslso held monthly meetings togeth&r share
information and better coordinate geographically and technically

Steps!
— ® msivn} A
(4\\ 202, T@, \ 1]

(D Assess the need (@ Develop achange (@) Createachange (@ Communicate the
for change strategy management plan change

<?;>‘>.~ S \T o/

@, — -

(® Engage (® Implement the (9 Monitor and (® Reinforce and
stakeholders change evaluate sustain the change

Figure6 Best practices for Change Management (fr@i:5

With the Innovation Ecosystems balanced and the solutiortreation in full swingan EUlevel

/| 2YYdzyAGe 2F tNFrOGAOS GKFdG O2dzZ R LINPOARS ySig2
stakeholdersvas created It was awelcomecoincidence that the European Commission also wanted to

see this kind of network set up and was looking to the Green Deal and Mission Adaptation projects as the
main drivers.

The TransformAr consortium complemented this idea with its Climate Change Adaptation Newtiork,
sister projectsReqilience Arsinoe and Impetus to make coordinated insights, contributing to the
different Thematic Working Groups of this community of pragctiadile also creating capacity
development workshopg=igure? depictsthe conclusions from the Thematic Working Group on Citizen
and Stakeholder Engagement
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Key Messages - engaging citizens in Climate Adaptation

Citizen and Methodologies Demonstrators are Follow local, tacit
stakeholder already exist: important but older case knowledge and
specialise and focus studies remain relevant avoid extractivism

engagement require

separate on decision-making

support

approaches
5 Enabling conditions must 6 Create a balanced ecosystem 7 Keep agents engaged
be met while providing for the co-creation of solutions, by joint decision
capacity and flexibility not artificial governance making on frequency,

channels and themed,
regular activities

Figure7 Conclusions from the Thematic Working Group on Citizen and Stakeholder Engagement

As a result of the feedback of stakeholders, local partraend facilitatorge.g.,Mission Adaptation and
the Sustainable Development Solutions Netwpikwas clear that the initial engagement methodology
needed additional measures to avoid fatigue without compromisiitiger the regional portfolioor the
Innovation Packages overall. Aside from bundled activities jaimd decisionmaking, each demo
required tailored followup actions and more flexible reporting.

To overcome barriers to the implementation of the action plans and inceatihis engagement of
stakeholders in the upkeep of the solutions, thiemonstratorsalso validated the use of systems thinking

and scenario exploration. Said capacities were developed in the context of the consultation workshops
complementary activities to the conclusions of the action plans that aided in creating a common agenda
and identifying the knowledge owners for an extended portfolio of solutions. All these case studies and
methodological considerationsvill be included in Deliverable 1.3, thepcoming finalreport on
stakeholder engagement activities from TransformAr. As with the best practices, this document is styled
as a lessons learnt showcase, focused on replication instead of creating an artifitoalafischeme for
co-creation governance and ioration ecosystem setup.



2.0 Step 2: Assessing climate risks and vulnerabilities

Step 2 entails the identification dhe most important risks and key indicatorshich willfeed into a
socioeconomicdmpactassessmentThis supports therioritisation of regions for climate adaptation.

2.1 Climate change impacts

Studying climate change impacts on various sectors and under different scesaviias to knowwhere,

to what extent, and which climate change adaptation solutions are neces¥dithin the TransformAr
project, PlKleveloped a portathat provides easy access to climate impacts on various sectors in Europe
Climate Impacts Online Europ€he data provided in the portal are results of TransformAr, based on
climate scenario data of the projel@IMIP They are described Deliverable 2.f the project. The global
model runs were regionalized to a 50 km x 50 km grid and-ddassted. A major advantage of the
ensemble is the use of the latest generation of global climate models and greenhouse gas concentration
scenarios.

Over the project runtime, it became obvious that the project partners and end users had problems to
understand the nature and amount of data available for them, although support was granted within the
project by the involved partners. The data availabilityd description were also a demand from a
midterm review. Therefore, it was decided to compile a web portal to visualize and describe the data and
methods in maps and graphs and make the available data downloadable in common féohoateng
sections intoduces the portal, explains the main functionality, illustrates some of the outputs and
discusses further steps.

Climate Impacts in Europe ¢=,

behalf of the TransformAr Project , this page i ble impacts of climate change on,
""the European continent. We provide informati time period and for projected future
scenarios. Please explore!

Climate Socioeconomics

Illustrates distributions of important Illustrates effects of climate change over
climatic parameters. economic and social processes.

Health 2 Water

Illustrates health risk parameters. Illustrates parameters of the water cycle.

Agriculture

Illustrates parameters of food

production.

Figure 8 Starting page of Climate Impacts Online Europe with the five st
currently includedAccess to prtal here.

Currently, data of five sectors are considered in the vpebtal (Figure 8): Climate, Water, Health,
Agriculture and Socteconomics. When choosing one of the sectors, segpacific variables can be
selected and analysed.


https://kfo.pik-potsdam.de/eur/index_en.html?language_id=en
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https://transformar.eu/storage/2024/11/TransformAr_WP3_D2.2_Modelling-customization-and-implementation-report_V1_30.09.2024.pdf
https://kfo.pik-potsdam.de/eur/index_en.html?language_id=en

Figure 9 shows the window that appears when selecting the climate sédimate variables such as

mean, min and max temperature, precipitaticand derived variables su@s continuous hot days, ice

RIFrea S0 Oly 06S aStSOGSR® hy (GKS t€STdi dzyRSNJ aas
the results can be chosen. The scale at the bottom is to select the time period. It can also be used to
provide the resits in amovielike feature starting from the historical period and running uniti€ end of

the century.
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Figure9 The entry page when selecting the sector climate.

The tabs on top provide general information about the project and data, explain the usage and data basis,
a glossary, provide educational material, one can select different languages and download the selected
data.Available languagasp until now areEnglish, German, French, Spanish and Italian.

Figure 10 provides a typical result when choosing, in this case, mean temperature development for a
specific regionhere for the entire Europe, and scenario, here S&§B5The lowest aggregation level for
climate is Nuts2

1 hitps://ec.europa.eu/eurostat/web/nuts/
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Figurel0 Example ofémperature development for Attica region (where the demonstrator Egal
Greece is situateddnd SSP scenario.
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on top of the graph. This way, a summary of the available data for the selected time period is provided.
Another possibility is to downloaithe entire time series for a specific region. The data are storggiSK
(commaseparated values) format, easily loadable into all popular programming, tad table
calculation software.

¢CKS FdzyOlAzylfAadGe 2F GKS LERNIFE Aa FftNBFRe | RGIY
information and data from the project partners and beyond will be integrated as soon as they are
validated. One of the next steps is to includeriem as another sector. Improvement of the functionality

upon feedback and correction of coding problems is a constant task.

The data showthat climate change is ongoing and the impacts on water resources and on vegetation
are already visible and will increase with further global warming. Extremes show the same pattern of
stronger trends with higher temperature. This is relevant becausécaritnfrastructure is normally
adjusted to protect against events of a certain intensity (or return level), and precautionary measures are
challenged by the increasing hazaréowever, the results also illustrate what we gain if we invest
consequently into avoiding greenhouse gases: significantly lower consequences for natural resources and
the extremes, and as a result, the environment and the people living in specific regions of Europe will
benefit accordinglySpecial attention must be paid to the Guadeloupe demonstrator due to its overseas
characteristics (less datae available, and a need as formulated by the demonstrator to have more data
and information for the territory).

2.2 Risk assessment

Climate change poses significant challenges to economies worldwide, and the European Union (EU) is no
exception. With increasing frequency and severity of extreme weather events, rising sea levels, and
shifting climatic patterns, the economic implicatioase profound and multifaceted. Understanding
climate risks and costs associated with climate change is crucial for developing effective mitigation and
adaptation strategiesDespiterelativeabundance in climate risk assessments, spanning from loca¢to th
regional scale, a common definition of climate change risk is not yet available, with different approaches



followed in the IPCC reports and by natictealel assessmentand typicallyconsideing combination of
hazard, exposure and vulnerabilifgctors to define a climate riskFrom the combination of these
components, risk severity is estimated using quantitative thresholds of impact. The thresholds are
expressed in terms of economic loss (monetary or GDP percentage), affected population or other losses
(e.g., land losses, loss of species, loss of historical heritage) and are aimed at making risk magnitude
comparable across different systems and impattéthin TransformAr, a thorough risk assessment was
performed, including m assessment of biophysical damages for each s€dth3 Section 2.2.1), socio
economic assessmeriD®.4 Section 2.2.2), and the creation and evaluation of risk indi22$5andD2.6
Section 2.2.3)Figure 11 provides an overview of the risk assessment procedure in Transféeacing

to the risk indices described 2.3 The black dots along the arrows indicate ranking of data to allow
comparability; the red dots indicate when the geometric mean of the ranked indicators is computed, with
the arrows showing the results.

Adaptive
capacity
indicators

Sensitivity
indicators

Climate
Hazard

Biophysical

Bio-physical damages
sensitivity

Intermediate
impact

Socio-economic
exposure

Vulnerability

. Ranking

. Geometric mean

Risk Index

Figure 11 Schematic representation of the methodology used to derive the risk index from the
combination of intermediate impact, soece&conomic exposure and vulnerability for each of the studied
sectors

2.2.1BiophysicaDamages

Following the datagathering of the climate change impattol, biophysicaimodelling outcomesand

other analytical assessments from relevant repositories (e.g., ISIMIP, Climate Data Store of Copernicus)
and previous EU projectgere aggregatedThey were expanded telaborate those to provide a wider
valuation of expenditures linked to climate hazard categories relevant to demonstrators (e.g., river and
coastal floods, agriculture, droughts, infrastructure). Such evaluations have been derived and processed
to produce and be translated into damage assessments, as specific ecansbenint parameters (e.g.,
capital stock damage, sectoral productivity reduction, changes in consumption patterns) that could
highlight future damages in monetary termsrelation to the historical baseline. The following specific
modelling parametersvere included: 1) (capital and) land stock damage from river floods; 2) land stock
damage from coastal floods; 3) change in agriculture productivity of main crops; 4) change ifocatch
fishery sectors; 5) change in tourism fluxes, in terms of arrivals and overnight stays, 6) and change in
health indicators andabour productivity. Figurel2 offers a visual summary of the data, methods and



metrics used in the damage assessments performed, along with the sources from which they were
sourced.

A summary of the evaluations of each sector can be founiliverable 2.3
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Figurel2 Data, methods and metrics used in the damage assessments, along with the sourc
which they were sourced.

2.2.2Socieeconomicassessment

This assessment aims to provide a comprehensive analysis of the economic impacts of climate change
within the EU, focusing on both direct and indirect costs. By evaluating the financial burden on various
sectors and regions, ghsocieeconomic assessmeseeks to inform policy decisions and foster resilience
against future climate risks.

Theanalysis builds on relevant literature and explores the macroeconomic implications of specific climate
impact chains on the EU regions by employing a lamgde hybrid economic model, GEB&FIFR The

model follows a twedayer approach: at the top level the pesviewed global computable general
equilibrium (CGE) assesses the impacts of any given scenario at the national level; while at the bottom
layer, the regional module dynamically disag@eg nationalwide projections at the NUTS2 level based

on regional specificities and features captured by a single index (the attractiveness index).

The cost estimates are based on the latest outputs of climatic models under the coordinated effort of the
Coupled Model Intercomparison Project (CMIP), namely CMIP6 that is featured in the 2021 IPCC sixth
assessment report (ARG6). This implies that the model simulations are based on the mostiaip
estimate of climate costs, describing the cascading effetctpecific damages to economic sectors and
agents. The analysis does not cover the full spectrum but a selection of climate impacts.


https://transformar.eu/storage/2024/01/D2.3-Review-of-economic-evaluations-of-CC-productivity-losses-and-damage.pdf

In total 10 different scenarios were quantified based on the type of climate impact, for two climatic
variants (RCP2.6 and RCP8)xoastal and river flooding, ii) temperature increasescmp yieldsand
fisheries, iii) temperature increase, humidity, precipitation, wind and cloud covéowist arrivalsand

iv) temperature increase ofabour productivity and v) anaggregate scenario which examines the
combined effect of all previous climatic impactable 2below presents for each of the individual
scenario, the climatic inputs under consideration.

Table2 Scenario definition and climatic inputs
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Economic and employment impacts are calculated both at the national and at theagiomal (NUTS2)

level for EU27 member states for all scenarios defined. In the aggregate scenario, GDP impacts are found
to be negative throughout the projection period farost EU27 countries, while the effects aggravate

over time. For example, in 2030, GDP changes are found to rangeXi2@86 (RCP2.6) 10.34% (RCP8.5)

and in 2050 from0.83% (RCP2.6) 1.43% (RCP8.5) compared to the reference case. Changes are driven
primarily by the effects of floodings and of changes in labor productivity to the economy and to a lesser
extent by tourism and changes in yields. More specifically, coastal and river floodings lead to a GDP
reduction in 2050 of 0.45% to 0.83%, in RCR#h@ RCP8.5 respectively, while changes in labor
productivity imply additional losses of 0.4% to 0.6%.
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Figurel3EU27- GDP changes in the aggregate scenario (compared to reference)



At the regional level, we find that impacts are higher for southern European and coastal regions. In terms

of the top losing regions in RCP8.5 in 2030, we find that Weser (DE94), Veneto (ITH3) and Prov.
Antwerpen (BE21) record the highest GDP loss888f and 2.2% respectively while in 2050, Wéses

(DE94), Veneto (ITH3) and Ciudad de Ceuda (ES63) record losses of 25%, 9.9% and 9.2% with respect to
the reference. In WeseEms (DE94) and Prov. Antwerpen (BE21) economic impacts are driven primarily

by flooding damage, while in Veneto (ITH8)d Ciudad de Ceuda (ES63) it is the combined effect of
floodings and lower labor productivity that determines the overall GDP effects. An interesting finding is
that we find shift in the distribution of national sectorial production from coastal regiensmsular

regions in countries such as Spain and France, and from north to south in Italy.

GDP in 2050 RCP2.6 - TOTAL GDP in 2050 RCP8.5 - TOTAL
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Figurel4 GDP changes in the aggregate scenario (compared to reference) at the NUTS2 leve

2.2.3 Risk Indices

Regional risks associated with changes due to climate change. Complementing current literature on risk
indexes (e.g., ESPON, Germanwatch, EEA, NotreZDy®o TransformAmodelling teamgCMCC and
E3M)each developed a EU27 subnational risk inokssed on the most recent climatic and socioeconomic
data and rankedregions according to their relevant probability of being adversely affected by climate
change.Theserisk assessmenisrovide several advancement®mpared toother existingevaluatiors.

They rely onthe most recent CMIPé6&climate model projections and socioeconomic SSP scenarios in line
with the latest IPCC ARG6 repoFfurthermore, based on tk different methods tested and used D2.5

and D2.6, these risk assessmentmve integrated gecificindicator metricsspatiallyarticulated at the
NUTS3 level, or characterizing hazards more specifically tosebtoral values through modelling
intermediate impacts.

Conceptually, both risk index¢g2.5andD2.6 NB o6 aSR 2y (i"\Ssesénieht Repdrtli 0 L t
(AR6) which defines risk as a combination of elements of exposure, vulneraaiidy hazard.
Vulnerability is defined as the product of sensitivity and adaptive capacity. However, there are three main
differences: i) regional resolution as the risk index in D2.5 is calculated at the NUTS2, while the risk index

in D2.6 is calculated at the NUTS3 leveth@)list of indicatorsincluded in the calculation of each pillar

and iii) the metric of hazard: in D2.5 (intermediate) hazard is defindtkasverallclimate change impact

on sectorspecificvalues(e.g, yield change for agriculturéed nights change for tourismyvhile in D2.6

hazard is defined over changes in one or more climatiators (e.g., precipitatn levels, number of

hot days) that are relevant to the impact chain examinB@.5 thus providea more comprehensive


https://transformar.eu/storage/2024/11/TransformAr_WP2_D2.5_Integrated-Comparative-Assessment.pdf
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https://transformar.eu/storage/2024/11/TransformAr_WP2_D2.6_Prioritisation-of-the-most-vulnerable-regions_V1_09302024.pdf

articulation of sectorial impactdut at coarser resolution (i.8lUTS2 levglwhile D2.6addresse$azard
based impact at NUBS3esolution.Therefore the risk assessment from D2.6 may catch spatial detail for
more localand casespecific context, while from D2.5 can bsed to capture broadesectoral dynamics
Table 3 presents an overview of hazards included in the different risk indices.

Tableld T NR& AyOfdzZRSR Ay ¢NFYYyAaATFT2NN!I NR& (62 wAal L
D2.5 (CMCC) D2.6 (E3M)
Yield chang€%) Maximum continuous hot days
Number of hot days (ma
Total catch changéo) temperature above 30)
Bed nights changn) Precipitation

Expected annual damage K b | Water balance
Hazards

Expected annual damage Kk b | Water flow

Number of wet days

Maximum flow

Wet Bulb Globe Temperatur
(WBGT)

Both in D2.5 and D2.6 the risk index is calculated for each ingb@ih individually and in the end an
aggregate risk index is calculated. In total 7 distindtiee economic systemere defined(Table4), with
D2.5 assessing five out of 7 and D2.6 assessing four out of seven.

Table4L YLI OG OKFAya aitdzRASR Ay ¢NIYy&aAF2NXY! NDR& (62 w)

Agriculture | Fisheries | Tourism | Coastal | River Labor Water
flooding | flooding | productivity | scarcity
D2.5
(CMCCQC)
D2.6
(E3M)

With respect to tourism, the Indicesproduce a slightly different pattern of risk. D2.5 results show
significantly higher costs in central and north European countries (e.g., in Germany and Poland compared
to D2.6 where the risk is relatively smaller. Furthermore, most Spanish and Portugeggses are
classified as low risk in D2.5 and as high/very high risk in C&16h differences are inherent to the
different methodologiesused by the two risk assessments, particularly by the different hazard
compments selected. Moreover, the difference mainly emerges comparing thefoission projections

(i.e., RCP2.6 and SSP126), and gets smaller in therigkion projections, suggesting that inherent
uncertainty in the climate projections might also playoéer Onthe other hand both studies show that
central and south regions in Franamastalregions of Bulgaria and Romanas well as some ltalian
regions face medium to high risk compared to the rest of the EU27 regions.

Regardingagriculture, the scope of the studies differs, as in D@r8y the impacts in crop yields are
consideredand hence the results from the two modelling efforts cannot be directly compared. However,
both indicesimply higher risk for regions in Spain, Portugal, J@hd some regions in Croatia compared
to the rest of the EU27 regions.
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Climate Risk Index - Agriculture

Climate Risk Index - Agriculture
RCP8.5

Figurel6 Risk indices in thAgriculturalsector under different scenarios

Regardingotal risk impacts, both models imply a high risk associatgl climate change impacts for

South European countries (Spain, Italy, Greece), eastern regions of Romania and Bulgaria, and southern
Sweden. In D2.5, a astal pattern is also observed as these regions fabeher risk associated with
flooding.Both assessments generally agethe risk magnitude in most European regions, with small
differences appearing locally. The similarity in the aggregated risk estimate produced by the two
assessments demonstrates the general reliability of both methodological choices.
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3.0 Step 3: Identifying adaptation options

Step 3builds on the laid groundwork and risk assessments to choose and plan adaptation solutions. In
TransformAr, this was done through pathwayamnstruction and adaptation planning.

3.1 Pathway co -construction

Adaptive pathway ceconstruction entails the dsign of a pathway with quantitative targets and a
combination of solutions that respond to prevailing climate risislransformAran Adaptive Pathways
Transformation Playboofromhere onWt f | © 6 2d@veldped that presents a methodology to guide

the coconstruction of climate change adaptation pathways by integrating a transformative vision for
regions seeking to implement transformative adaptatiés. it was tested in the sdemonstrators the
Playbook was turned into digital platformfor easier and widespread adoptioiithe process helped
create a sense of shared ownership of the solutions and thus was indispensable to make the project closer
to its ambition of systemic change.

G/ EAYFGS OKFy3aS FTRIELIWIFGARZY LI Kol &@&aé -hakingtagd SYSN
planning for adaptation to climate change in a context of uncertainty. As definééebgers et al. (2021)

cadaptation pathways are broadly understood as sequences of actions, which can be implemented
progressively, depending on future dynaraisee alsd-igurel8).

ADAPTATION PATHWAYS MAP

Action A O O O
O\ | O

== Policy action effective
Current situation ef QO  Transfer station to new policy action
| Adaption tipping point of a policy action (terminal)

A Decision node

S~ 1 Action A&D: Robust action but require large capital or would have
N

Action C . : . .
’ q ramifications on social/economic systems. (e.g. elevating roads/houses)

~7

Action B: Short term action - easily implemented/allow to buy us time
but do not have a long shelf life. (e.g. installation of booster pumps to
improve drainage capacity).

. 7~ - i .
Action D O 0 O Action C: Medium term action

Figurel8 AdaptationPathwaysMap (from:Zandvoort et al(2017)

The Playbook is structured into discrete, modular chapters, allowing users to navigate specific sections
relevant to their needs. This modularity ensures flexibility and accessibility, making the Playbook a
practical resource for a diverse range of uséms|uding public and private entities, and scientific and
industrial partners. A cornerstone of the Playbook is the emphasis on engaging local stakeholders
through a MultiActor Approach (MAYsee also Sectiol). Effective stakeholder engagement is Vit

the success of transformative adaptation measures.

The Playbook employs a workshbpased methodologynvolving the relevant stakeholdedivided into
three main sessions, each with specific objectives and ou{igsirel9):


https://transformar.eu/storage/2023/07/TransformAr-2023.-All-righs-reserved.pdf
https://transformar.eu/storage/2023/07/TransformAr-2023.-All-righs-reserved.pdf
https://app.transformar.eu/

1 Session ffocuses on understanding current climatelated challenges and existing solutions.
Activities include utilizing canvases to map out hazards, exposure, vulnerability, and socio
economic impacts.

1 Session Ihssesses the intermediate impacts of climate change on different sectors, identifying
risk levels, indicators, and thresholds to prioritize the most significant risks.

f Session lldevelops a vision for the desired future and aligns adaptation measures with this
vision, creating an adaptation pathway map specific to each segtate outlining solutions to
address the most prominent risks.
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Figurel9 Adaptation pathways coreation sequence (fron3.10 Playboogk

From February 2022 to January 2023, the six demonstrators of the TransformAr project organized
workshops to apply this methodology and-construct adaptation pathways at both territorial and
sectoral levelsThe same approach may be used by future actors wanting to identify transformational
adaptation pathways and solutions.

3.1.1Session IClimate perceptions, challengesnd solutions
The first workshop aims to:

{1 ldentify the climate challenges and risks in terms of hazards, exposure, vulnerability, risk, and
sociceconomic impact.

1 Get to know the different participants of the region and their respective challenges.

One of the mairoutputs of the first session is thdesign ofad NJ& & | bagel{ bnexpért judgemend

identify the main climate risk in theegionstudied.According to the IPCC, the risk refers to plogential

for consequences where something of value is at stake and where the outcome is uncertain. Risk results
from the interaction of vulnerability, exposure, and haz@thgenlocher et al., 2018)

During this exercise, participantslentify factors to characterize the exposure, the hazarte
vulnerability, and the socieeconomic impact®sn a specific topicThe results of theisk chaindetermine
the rest of the adaptationpathwaysdevelopment exercise, since it msed onthe risk identified
collectively by the participantshat the indicators, thresholds and then solutions are determined
(sessiondl and llI)


https://transformar.eu/storage/2023/07/TransformAr-2023.-All-righs-reserved.pdf

To illustrate, we will use the example of the workshop conducted by the Westcountry Rivers Trust in the
West Country Region, England.

Box3.1: ExampleSession | ilWest Country Region, England

WestCountry Regionheld the first workshop online on the 1&f February 2022Sevenparticipants
attended from different types of organisations: governmental bodies, N@@ksthe private sector.

The current and projected climate conditions identified are heavy rainfall events, floods, extg
periods of dry weather, droughts, less difference between seasons, increased droughts, ing
storms, rivers warming, ocean warming and acidificatiord excreased uncertainty around tHeulf
Stream

At the regional scale of the West Country Region, participants identified risk to health for
populations, danger to life from storms, wildfire on the moors, erosion, changing seasonal pa
and impacts to crops. All participants agreed that the climate situation would worsen in the com
years so taking action to manage and to reduce risks and impacigent.

Three risk chains were designed: one for agriculture,fonthe water sectorand one for biodiversity
Here we focus orthe risk chain developed for the water sector because it is the most complete
quantified thresholds.

The risk chain for the water management sector was developedoyparticipants of the first
workshop: a fishery owner and a member of staff from the Cornwall authorities. The risks
addressed are the water quality failures, the weak water flows and the water shortage.

HAZARDS VULNERABILITY
Agriculture Increzsed rainfall
Peiiods of low Changing weather i
Soil manggemen - raintal patlems - inerse (MR 7R
Faople Ccoan n'ilsgﬁaillqlﬂ stom surges rainfall
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versity INTERMEDIATE IMPACT l
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hlot 25 well
comected to the HHebital conditicn . Flooding
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Sills in =ell walzr storage
Drought managementicons mefhods
EETEED “ groundater anvalol
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Figure20 Example of a risk chain developed by the West Country Regiamt@r management



3.1.2Session lIClimate vulnerability, impacts and projections

During the second session, scientific information was brolumgkd support the work conducted in the

first session. The goal is to substantiate these aspects with available scientific knowledge and information.
The most prominent risks and risk levels for the region can be dsavemtifically Thenext objective is

to determine the risk impact and threshold values of identified climate change hazards. This is crucial to
provideground for a solid discussion and proposal of solutions.

Box3.2: Example Session Il in West Country Region, England

Risk levels were defined during the second workshop in the West Cosegign which took place
online on the 8 of March 2022.Sevenpeople attended Workshop 2 from different types
organisations: governmental bodies, NG&sj the private sector.

The work was done collectively, and participants identified the main concern of the sector in th
stage of the discussion. They agreed that the most prominent risk to be addressed in the
management sector is the degradation of water quality #meldecrease in availability due to clima
change.

Severalndicators were proposed by participants to assess the water quality degradation: safe
recreation use, river flows, quality standards, mortality rates of fish and biodiveraity,
eutrophication events ilfummer.Meeting quality standards was identified as the key indicator.

The critical thresholds were defined fadlows:
Moving from low to medium impact/risk:

I Phosphate levels > 40 ug/L (SAC threshold NE Camel)
I Water quantity daily mean flow (m3/s) river Camel at Dunmere below 0.7 m3/s for exte|
periods

Moving from medium to high impact/risk:

1 Phosphate levels > 50 ug/L WFD threshold
1 Water quantity daily mean flow (m3/s) river Camel at Dunmere below 0.5 m3/s for exte
periods

Moving from high to very high impact/risk:

I Phosphate levels > 70 ug/L elevated
1 Water quantity daily mean flow (m3/s) river Camel at Dunmere below 0.4 m3/s for exte
periods

3.1.3Session lINisions, solutions, and way forward

The third session aims to explore the vision and adaptation pathways for the region, the different
solutions and the way forward.

The participants should be given an overview of the concepts of transformative adapfs¢errigure
21), to understand the frameworkwhich will enable them to complete the exercises and transform their
practices, instead of finding coping solutions.
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Figure21 Transformational adaptatious incremental adaptatiostrategies from: Cools et al. (202%)

Once the vision is defined, the adaptive measures can be chosen frarattlegue too(policy changes,
awareness campaigns, engineered / technological solutions, néased solutions, etc.). The goal is to
develop adaptation pathways map specific for a sector, laying out solutions to address the most
prominent risk.

Box3.3: ExampleSession llin West Country Region, England

Adaptation pathways were developed during the third workshop in the West Country Region
on the 18" of March 2022. 7 participants attended the workshop 3.

Participants identified actions that can lead to the desired adaptation outcomes forigett/risk
level. Then, they assessed each proposed solution if it is relevant or not according to some
(cost, impact of the solution to the environment, danger, etc.).

Some options identified by the participants to address the prominent risk are the improvement
catchment management to improve water quality, developing sustainable drainage sy
rehabilitating wetlands, or relocating vulnerable / exposed popats.
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3.1.4Completion of the adaptation pathways and selection of the preferred pathways

After the sessionniernal work with all the demonstrators was necessary to harmonize and complete
the adaptation pathways design, as demonstrators adapted the methodology to their n€ees, a
multi-criteria analysis (MCA) was completed to evaluate the most desirable pathway for each
demonstrator. A norexhaustive list of criteriavas createdbased on their relevance regarding the
objectives of the task within the TransformAr framework. The criteria are effectiveness, cost,
environmental sustainabilityco-benefits, social acceptability, and associated risks. For every critarion
score from 1 (minimal) to 5 (maximum) is given until thegcha consensus, completed by a justification

of the scoring.

The method adopted by the demonstrators was slightly different: one demonstratorthe@dool, four
conducted the scoring based on internal group discussiaml the last one adopted a more
individualized approach by having each participant score the pathways independently.

The West Country Region example is presentéddnre23.

Box3.4: ExampleSelection of Pathways ilVest Country Region, England

Concerning th&Vater management sectqrthree pathways were defined:

I Policy & Governance Pathwayhich consists of improving water regulation, decentralizati
public ownership of water companies.

I Landscape Interventions Pathwayhich consists of developing sustainable drainage syst¢
installing water storage systems; soft defences.(@etland rehabilitation/managed retreat
NFM (e.g wetland creation; buffer peak management; increase storage capacity)

I Management & Society Pathwawhich consists of improving catchment management
improve water quality; improving land management skills; awaremnaissng & educatiorand
relocating vulnerable communities

The MCA method was applied by Westcountry Rivers Trust to identify the preferred pat
Landscape Interventions Pathwayas selected as the preferred pathwiy the water managemen
sector. It has scored most highly due to high effectiveness and feasibility with low costs and m
associated risks.
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3.2 Adaptation planning

The goal okdaptation planningis to make targets and solutions more concrete by evaluating climate
risk reduction and economic criteridlhe workshogased approach of th@laybookfacilitated the
creation of sectosspecific pathways for transformative adaptation. Throughcoeation workshops,
stakeholders discussl and seleotd a series of actions tailored to each sector and specific thresholds
that represent the impacts of climate change on the discussed sector. These asgomshosen to
maximize the benefits of transformative adaptation. Once the actamesdentified, a critical next step

is the operationalization of these adaptation pathways. This involves conducting comprehensive studies
to understand the necessary conditions and potential barriers to the implementation of the chosen
actions within a spefic context.

3.2.1 oolkit for Adaptive Action Planning

To identifynecessary conditions and potential barrieSCTIERRA 2y S 2F ¢ NJF ya T2 NXY! I
partners, created a detailedtoolkit for transforming preferred adaptation pathways into actionable
operational plans. A key objective of this guide is to align these actions with existing regional and national
climate and energy policies. This alignment ensures that climate change adapsaitiegrated into all

current and future projects and investments, promoting a holistic approach to climate resilience.

The action plan must clearly define the combination of actions and their types, distinguishing between
hard and soft measures, as well as skerm and longterm initiatives. Additionally, the plan must
identify the enabling conditions necessary for swsfal implementation. These conditions include
aspects of governance, financing, and capacity building.

A toolkit for adaptation action planning was written, with the primary objective of equipping
demonstrators with a comprehensive guide to transforming the preferred adaptation pathways into
detailed, operational action plans. This transformation process is eskéatianoving from strategic
planning to practical implementatioffiacilitatingadaptation measures to be effectively executed at the
local level.

Workshops, gathering local stakeholders within the demonstrators, were organized to design detailed
action plans for each key sector per demonstrator to operationalize the preferred adaptation pathway.

The workshop was dividedto 3 sequences

1 Thepreferred pathway validation

1 Thedefinition of transformative adaptation visiorStakeholders were asked to envision the
future of their sector 30 years ahead, considering the implementation of adaptation measures

1 Theadaptation action plan developmenBased on the preferred pathway, participants were
invited to identify the type of solutions, action leader, partners, deadline, estimated cost,
monitoring, relevant existing programs, policiesd strategiesthat are aligned with the action
plan.
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Box3.5: Example ofadaptation toolkit in the West Country Region, England

On the 14 of May 2024, the action plan development chésee Figure 2, 3 and 4 dieliverable 3.
was presented to the 12 participants of the workshop by the Westcountry Rivers Trust. The
worked in pairs/groups of three to complete the chart for their selected action. The particif
identified different actions such as water managememid sustainable drainageand storage,
increasng water storage and retentionbuffering rivers from agriculture and sustainable farmi
practices, incredng interception, infiltration and retentionand sustainable road drainage.

For each of these actions, the participants provided (i) the timeframe (short te2ry€hrs); medium
term (5 years); long term (10 years/more)), (ii) the stakeholders involved (including public/p
actors and NGOs), (iii) the monitoring indicatoiig) the key enablers (funding programmes 4
relevant existing supporgind (v) existing programmes/strategies.

3.2.2Lessons learned about the action plan development

The demonstrators highlighted the following lessons learned and best practices:
1 As for the development of adaptation pathways, it is important to avmiérsolicitation of
stakeholders and to clarify the objectives and steps of the collaborative work.
1 Atthe same time, it is essential to identify the relevant stakeholders to participakes kind of
exercisewhich is more strategic.
I Time management is important, and time optimisation is requiGame information can bgre-
filled before having the workshop with stakeholders.
Tangible actions are required while defining sadfaction plan.
The action plans were developed in the framework of a project.

= =4 =

implementing the action plans.

Box3.6: Specific lessons learned in the case of West Country Region, England

9 It was suggested to organize the workshop entirely online rather than in a hybrid format
ensure better participation and coordination.

1 {StSOGAYTI Yy FLILINRBLNRFGS GAYS 2F &St NJ A
engagement

I The integration of this process should align with broader territorial strategies to enhancg
impact and coherence.

I There is a preference for developing a territorial action plan that addresses-autisyy
issues, rather than focusing solely on seetpecific actions.

TransformAr Deliverable 6.5 38

Participants raised questions about the financial sustainability of the work and the next steps for
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4.0 Step 4: Assessing and selecting adaptation options

The main goal d84: Assessing and selecting adaptation optitst® facilitatea combination otolutions

that maximizesexpected impacts and benefitf.o that aim, this section describes variousx-ante

assessments opublic acceptancelimate change damageayoided damagesociceconomic impacts,
sustainability, costsand benefitsdeveloped and conductetthroughout the TransformAr project.

4.1 Public acceptance

To implement and upscale adaptation solutions, public support is crucial. Resistance could delay
implementation, increase costs, ignore the needs of certain groups, and erode trust. Moreover, gauging
how much the public would be willing to pay (e.g., in the form of taiseg$eful for financing purposes.
TransformAr assessed the acceptance of climate adaptation solutions using Discrete Choice Experiments
(DCEs) based on two surveys, a local one about stormwater management among 2000 residents in
Lappeenranta and Gjgviklaoran et al., 2025pnd a Europavide one on adaptation in general, among

9.072 households in Norway, Finland, the UK, ltaly, Spain, and GEsizerable 6.).

Key concepts
Public support/ acceptance The endorsement or approval of an idea or policy by citizens.

Willingnessto-pay (WTP} The maximum amount a person is willing to pay for an adaptation
solution. A way to assess public support.

Discrete Choice Experiment A research method to understand preferences by asking individuals
make tradeoffs between different options with varying attributes.

I 02YY2Yy ¢le& (2 FylfelS (GKS LldzofAd0Qa LINBFTFSNByOSa
participants fill out a survey in which they must choose their preferred options based on various
hypothetical tradeoffs in terms of attributes and @&ts, in this casedifferent kinds of adaptation
solutions. Through the choices we can measure how much the public would be willing to pay for specific
types of solutions, and what solutions are preferred over others.

DCE is &ated Preference method widely used in the environmental economics literature for fion
market goods evaluation. Stated preference methods have an edge over revealed preference methods
(where actual behaviour is observed) when testing out new ideas and policies that do ngte¢xastd,
therefore, for which revealed preference data ate7 (Haab et al.,, 2020; Johnston et al., 2017)
Environmental goods typically do not have a market, so assigning them a meaningful economic value
cannot rely directly on market prices. As there are no directly observable market data, these studies
resort to surveys to elicit people's preferences andtattes towards the nonmarket good under scrutiny
among the relevant population. They can also elicit people's attitudes towards preserving or improving
these goods, that is, they can also cover attitudes towards policy actions. When conducting DCEs, one
should be wary of hypothetical bias, which refers to individuals reporting unrealistic choices, behaviours,
or values within surveys or experimental studies, in the sense that what respondents state that they
would do hypothetically may differ from whately would do in real lif€Buckell et al., 2020}-or instance,
ex-ante, the survey should be as realistic as possible and feel consequential to the respondent in terms
of choices. Epost approaches include screening data for implausible responses based on responses or
post-experimental question§Colombo et al., 2022)
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Box4.1: Europeanwvide Discrete Choice Experiment of adaptation solutions

Prejerencgs qnd acceptance of adaptationA solutiomere assessed among 9.07&tizens,
NBLINBaASYdlFGABS 2F GKS LRLMzZ FdAz2ya FNBY |
solutions were implemente(Greece, Italy, Spain, Finladbrway, and the United Kingdojn

Questionnaire and data collection Each participant is presented with seven choices betw
FRFELIWGFGAR2Y az2ftfdzixAzya oFftaz2z OFffSR WOK2AO0S

and tax. The policy packages varied in the following attributes: sector(s) covered bylithe(water
supply, surface waters, coastal areas, agriculture, forests, fisheries or a combination), the {
measures (infrastructure, regulation, natub@sed, or a combination), and cost to the tax payer (f1
100 to 1500 extra income tax per ydar the next 10 yearsin example choice cardshown in Figure
24.

‘Water supply for drinking and all
other residential, commercial, and
industrial uses
Surface waters (rivers, lakes,
lagoons)
Coastal areas Covered
Agriculture Covered
The program would not be implemented, its benefits
Forests would not be experienced, and you and everyone else
would pay nothing.
Fisheries and aquaculture
Type of measure infrastructure
Geographical coverage: percent of
60%
national territory
Climate change damages reduction 50%
(percent) °
Cost to each taxpayer £110 each year for the next 10 years

in favour of program D against program D

Figure24 Example of choice card in the discrete choice experiment.

Data analysisnd results Econometric models were used to determine which attributes are impor
and how much the participants were willing to pay for different types of solutions. Results
compared between countries. Overall, the participants were accepting of and willinmaytofor
adaptation solutions. Comparing sectors, respondents place the highest value on policies fo
supply, followed by surface waters, forests, agriculture, coastal areas and fisheries. In terms g
types, there wa a slight preference towards infrastructure policies, but no clear preference amori
other types. The overall willingness-pay for a policy package covering all sectors and solution f
is 1346 euros per year. Participants with a higher salanttarsk with a university degree were willin
to pay slightly more.

Comparing countries, Italy and the UK place the highest value on protecting coastlines and agr
compared to other countries. While in all countries fisheries were least valued, Italy and the U
find fisheries more important than other countrieSpain stands out in the higher value they place
the full policy package, water supply, agricultuard forests compared to other countries. Overall,
citizens place a lower value on adaptation solutions than the other countries in the study.
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Box4.2: Local DCE of private Stormwater Management solutionkappeenranta Finland)and
Gjgvik(Norway)

For the local study, results indicate that residents prioritise stormwater management (SWM) me
that reduce property damage and water runoff while decreasing water pollution. The interest in
measures that improve the aesthetics of their propertydecommunity was relatively lower. both
locations residents are averse to SWM requiring frequent maintenance. However, there is a sign
diversity in preferences, as the relative importance of factors varies widely among respon
especially fo maintenance frequency and aesthetic improvement. Respondents in Lappeenran
LINBLI NBER (2 Ay@Said dzZl) O imeimstalatiominvestinbldt ifit2ifzétiGn
reduces the risk of property damage. This is 36% more than doubkentioeint that people in Gjavi
I NB LINBLI NBR (2 &LISYyR FT2NJ GKS &l YS LJzNLI2 & §
property damage risks in Finland.

Figure25 Examples of SWM measures presented to
respondents.

D2D&A|1 NBaLRYRSyida LINA2NRAGAAS NHzy2FF NBRM
indicating that runoff reduction (and improving water quality) should be a key focus for
improvement in this city. Runoff reduction is also highly valued ppéenranta, but with a WTP ¢
€eoXTo0ocX NBaAARSYy(Gad GKSNB &aK2g I KAIKSNI Ay
than going for a 75% reductiph 2 NJ ¢ KA OK G KS@& I NB Addkidnélly réshondents
showed positive prefrences and WTP for aesthetic improvements, which the local governmer
leverage as motivational factors to engage citizens in SWM initiatives. It is crucial thai
governments and citizens act together to address climate challenges, and our egsutiscouraging
as they indicate strong citizen willingness to contribute, for instance, to a stormwater fee.

The study finds that respondents' preference for SWM is influenced by factors including age, i
education, whether they had experienced floods, water quality in the local community, and the n
value of the property. Although older generations dad-income residents may show less interest
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SWM improvements and related financial investments, governments should ensure equ
distribution of strategies across all income levels. Residents with higilee properties tend to shov
greater preference for SWM investments, suggesting the neethfgeted approaches like providir|
subsidies to loweincome residents, conducting education campaigns about SWM benefits
leveraging technology for monitoring system maintenance. These strategies can help creats
inclusive and comprehensive SWhat address the varied needs of different community segment

The findings suggest a promising level of citizen engagement in SWM, with the potential fo
greater investment in SWM strategies across the region.

The two studies on public acceptance conducted within TransformAr showattegitation solutions

stand a good chancef beingwarmly welcomed in Europe, but those dealing with water resources are
likely to meet the highest interest, and those dealing with fisheries are likely to trigger much less support
within the public.Theresults reinforce a key intuition around which our project has been designed and
developed: water is a fundamental need and a top priority for European households. They are concerned
about climate change impacts and value concrete actions to curb them, and the concern over future
availability of water triggers the highest willingness to pay for adaptation meas@esain private
measures, especially those that require more maintenance, may need more support from policymakers,
such as innovative incentives like tax breaks, subsidies or maintenance support for property owners
(Brown et al., 2016; Green et al., 2012&{ditionally, educational campaigns can enhance understanding
and engagement among homeowne(tieberherr and Green, 2018future implementers and
researchers can test public acceptance for other types of public adaptation solutions or incentives for less
popular private solutions.

4.2 Avoided damages and benefits per demonstrator

During the TransformAr project, Btional Center for Research DemokritosCBRID developed a
framework to asses<limate change damagefunmitigated adverse impacts) araloided damages
(benefits from effective mitigation/adaptation). The approach quantifies avoided damages by comparing
a baseline scenario (current or projected climate impacts) against outcomes after implementing
solutions, with two methodologies tailored to data availdip:

1. High Data Availability: KFBased Approach

a. Key Performance Indicators (KPEe grouped into five impact categorieBhysical, Economic,
Environmental, Health and Social.

b. KPIs are selected directly or indirectlyrepresentthe damages and effectiveness of a solution

c. It is essentialthat it can be quantified based on regional relevance, solutions, and data
accessibility.

d. Damagegvalues of KPlg)re categorized as:
91 Direct(physical impacts)
9 Indirect (economic/environmental ripple effects)
1 Peoplerelated (health/social costs)

e. Data sources include modielg data(e.g.,resultsfrom WP2 downscaling methods or statistical
approaches to extrapolate or projecioT sensors, regional datasets, and expert estimates.
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2. Sparse Data: Highevel Approach
Based on théPCC risk formuteRisk = Hazard x Exposure x Vulnerability
b. Damage estimatioruses three formulas:

1 Direct damagesCombines event frequency, intensity, and risk indices, informed by recent
Ot AYIGS SO2y2YSGUNROA oS3y At 20l f GSYLISNI G
9 Indirect damagesAccounts for 40% of direct damages (fixed factor) plus systemic economic
disruptions, though simplified assumptions may overlook sectoral complexities.
1 People damagesEstimates health/social costs per capita but may underrepresent non
health impacts (e.g., displacement, mental health).

c. Limitations include reliance on fixed coefficients (e.g., 40% indirect damage) and delayed climate
effects.

d. DamageReduction & Efficiency Factors

e. Efficiency factors(aligned with Green Climate Fund criteria) measure how solutions reduce
damages. These are derived from pre/posplementation data or expert judgment.

f. Emphasizeparadigm shiftstoward resilience and lowearbon development.

Avoided damages assessment

After choosngthe way to estimatalamageseither (i) High data availability dfi) sparse data availability
approach, he avoideddamages assessmeistperformed in comparison between two states.

a. Baseline (BsRRepresents the current situation with current climate condition.
b. Climate Change (C®epresents the future following a climate scenario.

The states are assessed for two cases in the Baseline scenario and one for the Climate Change scenario:

i.  No Solution implementation (nS} is assessed for the Baseline scenario as representation of the
current situation (ground truth) and the climate future scenarios

ii.  Solution implementation (S)t is assessed for the Baseline Climate Change scenarios and defines
the score of the solution in different context.

Depending on what avoided damaged the arskr wants to estimate the two stages can be estimated

A. Shortterm: It describes the immediate avoided damages the-asér has, in the current climate
conditions by implementing adaptation measures.

B. Longterm: It describes the avoided damages the ars#r has for future climate conditions by
implementing adaptation measures now.

The difference between the damages of the two states for either stesrh or longterm, represents
what can be avoided, hence, the avoided damagékis framework enables policymakers and
practitioners to quantify avoided damages, guiding targeted climate adaptation strategies.
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Box4.3: Example of Avoided Damages assessmenvlimicipality of EqaledMOE) Greece

Step 1. Identify the Climate Avoided Damages team support by local stakeholders and expert
effective AvoidedDamages framework requires an interdisciplinary team with extensive knowl
and experience in various sectpatongside various levels of governance and supporting organizaf
The team requires (1) a project leadho can manage the entire process and ensure the assess
and results are correct and (2) specialized experts in the fields of climate chdaggtion/mitigation
Also, socital expertsand urban planners should be invited if neededthe case ofEgaleathis was
covered by actors from MOE, NCSRMI expertise of other TransformAr partners

Step 2. Plan the Avoided Damages Pl&nce the teamwas assembledthe NCSRD teared the
development ofa project plan that outlines how the Avoided Damages assessment will be cong
based on MOE solution implementation agathering ofpreliminary data and informatiaon

Step 3. Define the climate hazardin general,this step involves the identification of thelimate-
related) stressors and parameters that influence the area of intergsthe case of MOEthe main
focus waon heatwaves with the data coming from NCS#pcializectlimate simulations.

Step4. Determine the most impactful solutions (KPishis step builds on the list of solutions &
provides a way to identify the effectimess of thesolutions.In the case of MORhe teams of expertg
with the supportof NCSRD identified the most suitable ajéntifiableKPls.

Step5. Assess the damages from climate changéis step applies thdamagesassessment for the
current climate conditions (Bs) and for the future climate scenario(s) (CC). The teanmefbilmy
¢CNF YyaF2N¥Y! NDa | @2 A RS RroviliédValugsSat theFoNdser et asdess the
direct, indirect and people damages for each hazard, without (nS) and with solutior
implementation.

4.3 Transformational Adaptation Scorecard

TheTransformAr Scorecaideveloped by UA is a selssessment tool fodevelopers or stakeholders of
adaptationprogramsor projects to assess to what extent their project is transformational, aforeg
principles: scope, impact areas, depth, temporabtydinclusivity.The goal is to identify whetheertain
principles can still be improved to create mdmngterm, systemic and impactful (transformational)
change. The principles and the corresponding criteria were derived from a literature review on
transformational adaptatiore.g., Chhetri et al., 2019; Deubelli and Mechler, 2021; Fedele et al., 2019;
Kasdan et al., 2021; Scolobig et al., 2028 criteria were translated into statements, easily answerable
by project stakeholdersA schematic overview of the principles, criteria and indicators (statements) is
presentedin Figure26.
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Goal Principles Criteria Indicators

temwide | =

‘. Scope J<[ Multi-scale |
Scalable |
Beliefs and attitudes
s

Transformational
. Addresses root causes
adaptation

Per5|stent

Long-term vision

Future beneflts

Temporality

Dynamlc S

Equitable

Inclusivity Synergetic

SDG-aligned

Figure26 Overview of TransformA8corecard criteria and indicators

Respondents are asked teply tothe statements wih their level of agrement, from trongly disagre@

to Wtrongly agre@ . I ASR 2y (KS NBalLRyRSy(aQ Icyterigndshis &0
examplesin Box4.2). Theresults dashboard, at the end of the survey, then highlights whether the
adaptation project scores poorly or highly on #eecriteria. This allowsespondentsto identify the

strengths and weaknesses$ their adaptation project from a transformational adaptation point of view.

For example, if a project scores poorly on the crited¥ S |j dzA thdn @rbj&evelopers know that

they shouldimprove the considerationr involvanent of vulnerable citizense(g, elderly, economically
disadvantaged citizens)f a project scores highly on t NA § SNA 2y Wa Ol f I oAf A& Qs
know that their STF2 NI a (2 YIFI1S GKS LINRP2SOG NBLX AOFo6tS
character.

The assessment cde done before, duringor after implementing an adaptation project, but is ideally
done ex ante, when improvements can still be made
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Box4.4: TransformArScorecard applied to the Gjgvik demonstrator

Through an interview witithe Municipality of Gjavik the University of Antwerp (UA) researchers
obtained the following results dashboard for the Gjgvik demonstrétioe Citizen App for reportin
flooding events to the municipality and the stormwater monitoring solutiéts).can be seen from theg
results, thesolutions havdow scores for multscale, governance, pathifting, equitable, synergetiq
and SD&ligned.The low score for governance, for example, is due to a lack of stakeholder involv
in the decisiormaking processes. Transformational adaptation requireproaluction with different
levels of government, citizensind stakeholdr groups. The solution scores poorly on Siligned
because, although water quality is monitored, it does nothing to improve water qualitytekfore

doesnot contribute to any additional environmentgbals such as biodiversity on land and in watéie
LINE 2SO0 a02NBa KA IKT appliesty all ¢itzéns af Gjaik, xath& hanguSt @ fdtd
d02NBa 4SSttt 2y WNBaAGNHzOGdzNRAYy3IQ 6SOIdzasS A {egd
rather than driving around the municipality looking féwouseholds suffering from floods, th
municipality now provides aiavhen alerted through the Citizen Applhe project scores well on &
temporality criteria because @onsiders futurelimatechanges andanadapt to these changefexibly,

while alsoensuring that future funding is availalie guarantee itanaintenance and use in the futurg
Hence, the results show thahe demonstrator can be considered transformational for some critg
while being rather incremental for others.

Scope
Legend
If an adaptation solution does not influence the entire system (e.q. it is still a demo
stage), there should at least be potential and concrete plans for scaling it up to ‘ .
consider it transformational
Poor Insufficient Good Excellent
Systemwide [ ]
Multi-scale Temporality
Scalable ® Transformational adaptation requires thinking on the long term, not focussing on
immediate risks
Impact areas Persistent ®
Involving many stakeholders in ‘co-producing’ the adaptation solution and
) . ) Long term vision <
increasing the public's tolerance for risk is crucial for transformational adaptation.
Beliefs and attitudes ® Future benefits ®
Governance Dynamic o
Depth Inclusivity
A transformational change is aradical change, with the new state very different Although the solution departs from a need for climate adaptation, it should consider
from the previous one and the root (climate) vulnerabilities addressed. other sustainability and social objectives. Not leaving anyone out
Path-shifting ¢ Equitable
Restructuring ® Synergetic
Addressing root causes ® SDG-aligned

Figure27 Example results frorthe Scorecard tool.

4.4 EXx-ante impact assessment

At the stage of deciding which solutions to implement, it is usédul decisionmakers (e.g., a
municipality) to know whether implementing thedesignedsolution will be beneficial in terms of

economic, sociahnd environmental impact$iowever, assessing these impacts is challenging due to the

diversenumberof strategies, the dynamic nature of ecosystems, the unpredictability of climdigced

changes, the difficulty of evaluating social or cultural dimensions (e.g., aesthetic appreciation), and the

limited time and resources of (local) authoriti@géan Oijstaeijen et al., 2020)
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Several tools twvaluateadaptation solutions exisi/an Oijstaeijen et al. (202fjovide an overview and
evaluation. Most tools focus on biophysical features and do not incorporate economic considerations.
This leads to struggles for (local) authorities to implement téglel policy goals. The results of this
review fed a novel tooldeveloped in thanterreg2seas Nature Smart Cities proje€he Nature Smart
Cities Business Mod¢NS@BM). NS€ a A a | O2YLINBKSyaA@S (G22f F2NJ
valuation qualitatively, quantitatively, and monetarily, overcoming the previously mentioned
shortcomings of other tools. The tool is designed for green urban infrastrucamet,in TransformAr
replicated for the urban naturdased solutions that are currently implementéithe tool can be applied

to anypotential solution that involves changing urban or natural infrastructlitee main goal of the tool

is to compare a new scenar{the potential or implemented solution) to a baseline scenario (the same
area before implementation in terms of social, monetary, and environmental costs and benéis.
Excelbased model templatand instructionsare freely accessiblen the NSEBM webpage

Ideally, theassessmen conducted by a team decisionmakers and technical project staff (e.g., within

a municipality)vho can gatheat leastthe following informationspatial structure per landscape element

(e.g., lawn, trees, grey infrastructur@) nm? of both the old and new scenati@ selection of which
SO2aealiSYy aSNPAOSE IINB LINA2NARAGAT SR 6Sd3Ids F22R:
households and personwithin a 100meter radius of the project, average amount of annual rainfall in

the municipality and cost indications unit values per rm(both investment and maintenance for the

new scenario, and maintenance costs for the old scenaBioy4.5presentsi KS Y2 RSt Q& & SLXE

Box4.5: Steps ofhe Nature Smart Citieg BusinessViodel

1. Project descriptionThe project site before and after renewal is defined in terms of land cover
0SPIPT AN da>X INBE AYFNI AaGNHzOGdAZNBI X0 o

2. Selection of Ecosystem Servicdssers indicate which ecosystem services matter for the pro|
usually determined by the local authorities (e.g., water retention or biodiversity).

3. Parameter selectionDepending on the selected Ecosystem Services, additional parameters §
be filled out (e.g., Average precipitation per year).

4. Quantification:The model quantifies relevant outcomes, comparing the old and new scenarios
in terms of nfiwater retained).

5. Qualification:Users score the different scenarios in terms of contribution to each of the ecosy
services from 0 (no contribution) to 3 (excellent contribution).

6. Monetization: The model uses prprogrammed costs and benefits, which can be adjusted to n
accurate values by the user, to calcul#te costs and benefits of the scenarios.

7. FactsheetThe tool generated a factsheet of the results.

In the TransformAiproject, this model was applied to various cases, amugch a solution in
Lappeenranta, Finlandspresented in BoX.6. Awritten report of the analysis can be foumlD3.6
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Box4.6: Applying the NSBM to a case in Lappeenranta, Finland

The case under study is located in the city of Lappeenranta, Finland, and covers 1750m2 of re
area in Koulukatu Street. The area is at risk of water stress and flooding. Therefore, 245m2 of t
is transformed into an infiltration area. In tidSEBM, we compare the old area to the new areaq
terms of landscape types and ecosystem service outcomes.
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The baseline scenario (old street) consisted mostly of grey infrastructure and some lawn and tre
new scenario includes a larger variety of greenery (grass, flowers, shrubbery) and an infiltratio
The municipality determined thawater retention and infiltration habitat for biodiversity aesthetic
appreciation carbon sequestratioandair filteringare the prioritized ecosystem services.

After filling out the important ecosystem services and requested parameters, the model qua
contributions to ecosystem services (deigure29). The largest impact is avater retentior; the new
scenario retains 867 fiwater per year compared to 2782 in the previous scenario. The new strg
alsosequesteramore carbonthan the old (108 kg/year compared to 97 kglyeak): filiering is also
improved (6,27 rather than 5,56 kg/ year). Finally, the new scenario is a betigrt for biodiversity
with increased potential for birds, butterflies and bees. Qualitatively, the new scenario
consistently scored higher than the old scenario (basglin
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LAPPEENRANTA NBS

Carbon sequestration

‘Water retention and
infiltration

Regulating ecosystem services

Air filtering

Habitat for biodiversity

Supporting ecosystem services

37 kg/yr

272,78 m3/yr

5,56 kg/yr

Percentage of Species

Potential habitat for some target

100%
B0%
B60%
40%
20%

0%

species
Birds Butterfly Bees Amphibians

108 kg/yr

867,36 m3/yr

6.27kg/yr

Percentage of Species

Potential habitat for some target

100%
80%
60%
40%
208

[

species

Birds Butterfly Bees Amphibians

Figure29 Quantification of the case in NBDM.

To calculatecosts the costs were adapted to the Finnish context. The investment costs of the
scenario ar&83,100. The maintenance costs are calculated for various levels, as the maintenan
of the infiltration area is unknown. In almost all scenarios, the maintenance cost will be higher
new area due to the infiltration area 18005600 per year compared &@l900 per year in the baselin
scenario). The annulknefits of the renewed streets are estimated to k841 compared t@257 for
the old scenarioNote that both cost and benefit estimations should not be interpreted as absoly
Not all ecosytem services can be monetizeaihd the numbers only represent a subset of the ad(
value. Despite the likelihood that costs are higher in the new case, it is concluded that the inve
is valuable due to the increased benefits to ecosystem services and monetary benefits.

The NS@M is a tool that isasily understoody many, facilitateseffective communicatioramong
stakeholders, and providesaluable insightinto cost implications. The NEM can be completed in a

few hours to a few days, depending on how much of the data requirements are readily available. It is a
rapid assessment to gather first insights into the costs and benefits of a potential invesimenttan
nature-based solutions. The results can also be used in furtherlmsfit analyses or the stipulation of
adaptation pathwaysThe tool also has some limitations. The-pregrammed ecosystem impacts, casts

and benefits allow for rapid assessntgbut may not be accurate in every situation. The values in the

model are set for the case study cities in the Nature Smart Cities project (e.g., Belgium, the Netherlands,
KAIKSNI LINAOSas I yR hpricdsftie valugse dza G
are likely underestimated. The tool allofes updatingthe pre-programmed values to local values.

X0d CAYytlyR KI a

The estimated values are intended to compare scenarios (rather than to calculate absolutes on the
monetary value of ecosystem services). The rapid assessment of costs and benefits of specific, nature
based solutions provides initial numbers that can be fomvard for decisionmakingat an early level.

The outcome can reveal whether the estimated costs and benefits align with the expectations and

whether specificweaknesses need to be mitigated.
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4.5 Sustainability assessment of transformational pathways

The Sustainability Rating Methodology (SRM), developed byhlérsity provides a holistic framework

for evaluating the environmental, economic, and social sustainability of tested and validated solutions.
As the demand for effective sustainability assessments grows, SRM addresses this need by aligning with
Sustainable DeVepment Goal (SDG) indicators, ensuring its relevance for stakeholders aiming to meet
global sustainability targets. It integrates Life Cycle Thinking (LCT) and Handprint Thinking (HT), providing
a structured and actionable assessment process.

The SRM methodology follows a fepinase approach: Scoping, Implementation, Data Process, and
Assessment, which offers detailed guidance for conducting sustainability evaluations. By adapting to local
conditions, the method can be applied across diversaeteds. This flexibility, combined with the
integration of risk assessment, enables balanced decisiaking by identifying both the potential
benefits and challenges of each solution.

SRM is used to assess the sustainability of validated solutions and the-spgiafic portfolio (RSP) level

across the six demonstrators: Lappeenranta (Finland), Westcountry Region (UK), Galicia (Spain), Oristano
(Italy), Guadeloupe (France), and Egal@reece). A total of 19 tested solutions are evaluated,
representing a wide range of natumsed solutions, innovative technologies, financing mechanisms,
insurance models, antiehaviouralchange solutiongsee Table 1 in SectidhO Introduction for an
overview of the solutionsp 9 OK &a2f dziA2y Qa LISNF2NXIyOS A& | aas
performance categories, reflecting local contexts to ensure transparency and comparability.

Box4.7: Application of Sustainability Rating Method icappeenranta, Finland

The sustainability profile of the regiespecific portfolio (RSP) of Lappeenranta (Finland) includes
solutions: URB (naturkased urban stormwater solution), SWMM (stormwater monitoring),
(Citizen App Finland), and CEI (Choice Experiment suf\eydlata used in this assessment comes f
a structured, multistage process beginning with systematic data gathering through particip
interviews and supported by diverse sources, such as monitoring reports, field studies, and insti
documentdion. These sources include key project deliverables like regional solution portmia
learning stories on various solution types. Quantitative data is collected via field and lab measurg
while qualitative data is validated through stakeholder inputs and supporting documentation. §
are normalizedand aligned with SDG symals to ensure consistency, reliability, and a compreher
sustainability evaluation of the adaptation solutions.

Figure30 provides an overview of the sustainability profile. The RSP focuses on six primary tg
SDGs baseah the objectives, with ctvenefits extending to four other SDGs. The profile highlightg
performance of each solution against these targets, where indicator values are converted to g
scale, with O representing no progress and 5 representingéhievement. The profiles also include
interpretation, highlighting successes, areas needing improvement, uncertainties, and actig
further development and next steps.
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Main targeted SDGs:

CLEAN WATER INDUSTRY. INNDVATION

Q& Good Health AND SANITATION AND INFRASTRUCTURE
0t 5o 1 T &£
Q,Q SDG 15i Life c 9 Sustainable Ci
on Land and Comm CLIMATE PEAGE, JUSTICE PARTHERSHIPS
4 13 ACTION ] AND STRONG 17 FOR THE GOALS

INSTITUTIONS

Co-benefits SDGs

GOOD HEALTH 8 DECENT WORK AND 12 RESPONSIBLE
AND WELL-BEING ECONOMIC GROWTH CONSUMPTION

SDG 61 Clean
Water and
Sanitatin

SDG 13i
Climate Action

SDG 171

Partnerships SDG 8i Decent
for the Goals Work &Economi
SDG 16i Peace, Growth
Justice, and Strong

Institutions ) SDG 971 Industry,
SDG 12i Innovation, and

ResponS|b_Ie Infrastructure
Consumption

and Production

Regionspecific portfolio (RSP)
Include four solutions: URB (Natwteased urban stormwater
solution), SWMM (Stormwater monitoring), CAF (Citizen Ap
Finland) and CEI (Choice Experiment survey for citizens)

Figure30 Sustainability profile of Regiespecific portfolio (RSP), Finland.

The sustainability profiles generated through SRM offer valuable insights for future adaptation and
dzLJA OF f Ay3 STFF2Nlad ¢KS YSGK2R2t238Qa AUSNI GADS R
refining sustainability metrics, improving the djgability of the SRM framework, and supporting
evidencebased decisiommaking. These profiles will also aid in replicating successful solutions in other
regions, further promoting the wider dissemination of transformational adaptation practices.

4.6 Demo -level modelling analysis focusing on water -energy - food
nexus

With the energy sector being the largest cause of greenhouse gas emissions, it plays a central role in the
adaptation and mitigation of climate change. However, energy is closely rdlatether sectors, one
example being the water sector, where water is used inghergy supply processes (e.g. for cooling
purposes), and conversely, energy is needed for the provision of (fresh) @tezxamplethrough
pumping or desalination. Tanalysethese issues, aropensourceenergy modelling framework (The
Globd Energy System ModelGENeSYHROD) has been applied and expanded to coverdéhergywater

nexus as a whol&SENeSYROD, as developed blyoffler et al. (2017)s a costoptimizing linear program

that aims to findthe leastcost solutions for the development of the energy system towards the future.

In doingso, it considers all energy stdectors, such as buildings, industry, transportation, electricity, and,
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in the updated version, also water desalination as a fresh water soGEReSYBOD takes ito account

data points and assumptions on future energy, mobility, and water demands, as well as technology data
such as costs and efficiencies, plus resource potentikésinstallable capacities of solar photovoltaic
(PV) systems or available biomass resources. Also, political targets and framewohkagarbon limits

or prices, renewable targets, or import restrictions, can be modeled and included inghargcanalysis.
Figure31 showcases the most relevant inputs and outputs of the GENM®ZB frameworkAs part of

the analyses for the demonstrators of the TransforntAe model was applied to the case of Guadeloupe
(Barani et al., 2025)

GENeSYS-MOD

v Y@
/ \

Renewable Technology
Potentials & Investments
0,0
Cost
\

Energy

Fossil
Projections Phase-Outs
N
&
i S\
Political CO,
Targets Emissions

Figure31 Most relevant inputs and outputs of the GENeSASD framework.

Box4.8: Application of GENeSY8OD in Guadeloupe

The Guadeloupe archipelago, situated in the eastern Caribbean Sea with a population of approx
400,000 inhabitants, faces distinctive challenges in realizing a sustainable and resilient

transition owing to its nature a distributed island sysm. These unique challenges include {
absence of energy interconnections, limited domestic energy resources, substantial depende
fossil fuels, and considerable load variance. These factors necessitate specialized attentior
analysis of the eergy system transition, as it is envisioned in their current policy plans. In add
Guadeloupe faces severe issues with its fresh water supply, with frequent cuts in supply as
water pollution (e.g., from pesticides in the agricultural secb@ing major issue@JNHR, 2024)

Therefore, current modelling tools had to be expanded to match the unique challenges

demonstrator. Especially tourism and agriculture, two of the main cornerstones of Guadelq
economy, require large amounts of fresh water and rely on a comgistgoply, driving the need fa
analyses of potential solutions in both the energy and water sectors. In the assessment, three sg
were compared: (i) a baseline scenario, focusing on unconstrained growth and pure ecq
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optimization, (ii) an Independence 2040 scenario, looking intessgticiency and fulfilment ambitiou
climate targets by 2040, and (iii) Independence 2050, adopting similar general polic
Independence 2050, but with the target year of 2050 and r@nger openness to maintainin
traditional technologies in Guadeloupe.

The main findings show that across all scenarios, renewable energy sources emerge as the (
option for electricity supply, even in the baseline case, while providing other benefits, such as
emissions and local pollution. One other general trémthat of electrification of the other sector
specifically also transport and industry, across all scenarios, which comes with a significant deg
primary energy demand, as well as a reduced reliance on imported fossil energy carriers lik
petroleum products. or natural gas.

The entire model including the data set used for the study are available onli&tbluh which also
includes the tools used to generate the renewable timeseries and potentials. The avewdslling
framework GENeSYBOD is alscavailable online including all input data, GAMS and Julia model
versions, and tools for data generation and conversidnis means that all results from the TransformAr
project can be replicated and used by external users from the academic society, interested stakeholders,
or policymakers Also, this allows for replication studies, as the overall model framework is generic and
mostly datadriven. Given the proper input data research, similar studies can easily be performed for
other demonstrators and regions. Weathend geebased data such as timeseries for capacity factors

or usable surface area for PV and wind instaltes can be generated automatically with the provided
scripts that make use of open data sets and packages such as the ERA5 climate data set or the Atlite
package for calculating renewable power potentials and time series. An example output for such
installationpotentials can bdound in Figure32. Generatechno-economic data regarding technologies

is provided via the GENeSM®D.data repository, meaning that for creating a new regional application

of GENeSYMOD, the main data points to add are demandsd demand projections, regional
disaggregation (including trade capacities and allowed tradenections), and policy targets (e.g.
emission reduction goals). Several usability improvements and automations are currently in development
to make use of the framework easier for rerperts, to further improve the accessibility and replicability

of the case studies.

10

nom = Guadeloupe nom = Guadeloupe

0.4

F0.2

: : : 5 : : o 15.4 £ 4 0 2 8 R ch
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X X
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Figure32 Usable surface area for utildgcale PV installations (left) and rooftbjased PV syster
(right) in Guadeloupe as generated via the provided tools.
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5.0 Step 5: Implementing adaptation policies and actions

In S5 Implementing adaptation policies and actionghe selected solutions are implemented and
validated on a regional levedl y ¢ NJ y & F 2 N | Naxatal ot 30ddhpfaiian Ndutiodg\dt
considering the replicator @yik (Norway), who implemented solutions similar to Lappeenranta
(Finland))and innovationsvere identifiedto drive rapid and fareaching improvements in the resilience
of the sevendemonstrators see also Table 1 the Introduction sectionThis section descrilsghose
solutions andkeylearningon their implementationreplicaion potential and bankabilityThe solutions,
implemented in the demonstrators over the past three years, are categorized into five key themes:

Technology Nature Based Flr.lancing and Behaviour
Solutions l:::“_ni:e change
mechanisms

Figure33 The five types of adaptation solutions.

Building onFigure33, specific solutions within these 5 themes include:

A AWARENESRAISING AND BEHAVIOURAL CHANGE SOLUYIGMSI A y3 SELISNA YSy (i
app for crowd sensing anceaktime monitoring of extreme flooding events due to climate
change events by citizens.

A GOVERNANCE SOLUTIONSsilience index; coastal contracts for actors involved in coastal
wetlands management; climate innovation hub.

A NATURBASED SOLUTION®&egrated constructed wetlands; natugased solutions for urban
stormwater management (e.ggreenery green roofs); smart grids for coastal management.

A TECHNOLOGICAL AND DIGITAL SOLUTI®N&st sensors; digital monitoring of flow rates
and water quality; smart climate stations; raahe monitoring (intertidal monitoring; mussel
raft monitoring); stormwater management systems

A FINANCING AND INSURANCE MECINS\¢ payments for ecosystem services; adaptation
fund; insurance mechanisngsdamage functions as part of climate proofing; choice experiment
for investors

In September 2024as part of WP4five learning stories were developed, outlining the design and
implementation of each experiment. An assessment of the solutions' replicability potential was
conducted in April 202&s part of the sam&ork packageresulting in the launch of a tool that enables
territories to assess whether a solution is relevant and replicable within their own context.

5.1 Awareness -raising and behavioural change solutions

Four awarenessaising and behavioural change solutions have been implemented across three
TransformAr demonstrators to foster climate awareness, sustainable practices, and community
resilience, each targeting specific groups with tailored stratediks.four solutions are:
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1 Anawarenessraising program(AWAR)n the Municipality of Egaletargeting 1618-yearold
children to make them more aware of climate change and its impact on the environment.

o Ml

F~gure34Awaren‘essraising class in galeo.

1 ACitizen app(CAE)n the Municipality of Egalethat displays data from weather stations in the
regionto create awareness.

Figure35 Citizen app in EgaleGreece.

1 ACitizen apgCAF)n Lappeenranta that displays stormwater informati@hso used in replicator
Gjovik, Norway)

CitySen.app 9 . ® o -
=0 e e
i i 4 <
: B By
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Figure36'CitJizen app in Lappe'enranta,'FinIand.

1 Anudging experimen{NUDG)n Guadeloupe thahudgestourists on the archipelago to reduce
their water consumption overall, but with more focus on water consumption in the shower.
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Figure37 Stickers and sensors from the nudgig experi;ln Guadeloupe, France.

Two years into the implementation of the solutions, preliminary insights reveal both promising outcomes
and challenges, as highlighted in tlearning story onbehavioural change solutions In Egaleo, the
awarenesgaising program targeting students aims to build lédagn climate resilience by educating
youth, while the citizen app enhances communication between the public and the municipality, fostering
better climate engagement. Similgylin LappeenrantaCAFHs boosting community involvement in local
climate initiatives, encouraging feedback and collaboration with city authorities. In GuadelNURG
showed initial success in reducisigower timesand increasing ecological awareness, despite operational
challengesn the installation and synchronization of sensdrbese early findings demonstrate alignment
with the projects' goals of increasing climate awareness, fostering community engagement, and
encouraging sustainableehaviours stting a strong foundation for future efforts.

Building on these preliminary lessons from the implementation phaseetiaduation of the solutions'
replicability potential has begun. Interviews were conducted with representatives from the different
demonstrators to identify key criteria for successfully replicating these solutions in other territBdes.
example, inGuadeloupethe success of the nudging experiment relies on the presence of a dedicated
team on the ground to support implementation and engagement efforts. Additionally, the level of
awareness among hotels regarding water availability challenges and climate change adaptation plays a
key role in the effectivenesmnd replicabilityof the solution.In Egaleclongterm commitment to climate
education and collaboration between schools and local authorities were identified as essential factors for
the success of the awarenesaising program.

By evaluating how these key criteria align with their local context, territories seeking to replicate a
solution can better assess its feasibility, potential challenges, and necessary adaptations. This approach
will enable them to determine whether the sdion can be effectively implemented and sustained within

their specific conditions, ensuring a higher likelihood of success.

5.2 Governance schemes

Three governance solutions have been implemented across three TransformAr demonstrators to
overcome challenges in adapting to the consequences of climate change. These governance challenges
relate to issues such as shifting political priorities, confliciimerests, and limited opportunities for
change Three examples of governamesolutions are:
1 AResilience IndeXRI)in Galiciaproviding a comprehensive assessment of climate adaptation
needs for the mussel aquaculture sector.
1 A coastal contract (COAST)n Oristanoto manage coastal wetlands more effectively by
overcoming the fragmentation of local governance through collaborative deemaking and
centralized climate data monitoring.
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Figure38 Meeting of Coastal Contract Coordination Group in Oristano, Italy.

1 ACcClimate Innovation Hul{CIH)n Egalepa physical space in the city that facilitates the sharing
of climate and weather data with policymakers and citizens.

The implementation of governance solutions across TransformAr demonstrators highlights key lessons
for overcoming climate adaptation challeng€ollaboration and stakeholder engagemeatnerged as
crucial success factors, with medittor cooperation proving essential in addressing fragmented
governance and fostering shared commitment. For exampleCthestal Contract in Sardinguccessfully
brought together local authorities, civil society, and economic actors to create a shared action plan for
wetland potection. Data accessibility and informed decisiemakingalso played a critical role, as seen

in the RIin Galicig which provided decisiomakers in the mussel aquaculture sector with actionable
insights to guide climate adaptation policies. Additionallgng-term sustainability depends on
institutional support and local ownership ensuring that governance mechanisms remain effective
beyond the project timelineCIHin Egaledurther demonstrates how creating accessible spaces for public
engagement andhnovation can drive ongoing climate resilience efforts. These findings underscore the
need for integrated, adaptive, and participatory approaches to climate governance to drive meaningful
and lasting changéhe learning story on governance schemes can be downloaeled

As a result, several essential criteria have been identified for replicating these solutions. For instance, to
implement a castal contractthe public sector must have the administrative capacity and experience

to navigate legal and regulatory frameworks, facilitating the coordination of the process and ensuring the
drive for commitments. Furthermore, securinmltisector buy-in and collaboration is crucial, as it fosters
constructive dialogue and strong engagement.

5.3 Nature -based solutions

Three naturebased solutions (NBS) have been implemented across three TransformAr demonstrators to
2PSNO2YS OKIFffSy3asSa Ay FRFELIWGAYy3a G2 GKS O2yaSidz
accelerate and upscale the implementation of climate resigesolutions in different sociecological

contexts by leveraging NB&mong thesesolutions are:

1 Urban stormwater managemenfURB in Lappeenrantdo address flood risks
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Figure39 Bidfiltration areas in Lappeenranta, Finland.

1 ASmart Gate systeniSG)n Oristanainvolving reatime monitoring and adaptive management
of water levels in the wetlands.

? ;

Figure40 Technicabkchemeof the Smart Gate system in Oristano, Italy.

1 NBS to address water pollution and habitat loss in agricultural landscap€$V)in SouthWest
England including riparian buffers and floodplain wetlands, citizen science initiatives and
ecosystem services markets.

The implementation of NBS across TransformAr demonstrators highlights the potential for these
approaches to address diverse climate challenges in different-saciogical contexts. In Lappeenranta,

the combination of biofiltration areas, reéime monitoring systems, and citizen engagement has proven
effective in mitigating urban stormwater flooding, though challenges remain in data accuracy and private
landowner involvement. In Oristan(@taly), the SGsystem for coastal and wetland management
addressesnvironmental degradation and flood risks, but success depends on continuous stakeholder
coordination and accurate data integration. Meanwhile, in the Westcountry Rivers Trust region of the
UK, NBS such as riparian buffers and ecosystem services marketsd®mn key in tackling diffuse water
pollution and habitat loss, with stakeholder engagement and data management remaining key
challenges. Across all cases, successful NBS implementation relies on collaboration, data integration, and
stakeholder engageménwhile scaling up these solutions requires addressing ongoing challenges in
coordination, data accuracy, and financial mechanisms. The experiences across these regions provide
valuable lessons for replicating NBS in other contexts, emphasizing the anperbf community
involvement, adaptive management, and sustainable financial incentif@slongterm success.

The learning story on NEB4.3) carbe downloadechere.
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5.4 Digital and technological solutions

The implementation of four digital and technological solutions across three TransformAr demonstrators
has provided valuable insights into addressing climate adaptation challeBge® of thesesolutions
are:

7 Intertidal Monitoring (INTERM)in Galicia, which monitors sediment dynamics and
environmental conditions in real time to predict risks and protect shellfish habitats.

f Mussel Raft Monitoring (MRM)n Galicia, which uses IoT technology to provide-tiea¢ data
on mussel health and environmental conditions, enabling farmers to adapt to changing
conditions.

=

— Figure41 Mussel Raft onitoring in Galicia, Spain.

1 Smart Climate Stations (SA8)Egaleo, designed to monitor local temperature variations and air
guality, helping city planners develop targeted interventions.

1 Stormwater Management System (SWNH Lappeenranta, which tracks stormwater quality in
real time, allowing the city to take prompt action when pollution levels increase.

The deployment of these solutions underscores the potential of digital technologies in improving climate
resilience across diverse environments. In Galicia, bothiNAiERMandMRM systems demonstrated the
importance of integrating local knowledge with digital tools, fostering collaboration between researchers
and local stakeholders. Similarly, tB&€Solution in Egaleo highlighted the value of granular, localized
data in addressing urban heat island effects and enhancing the city's climate adaptatitegissa
Meanwhile, Lappeenranta'sSWM system exemplified the challenges of retrofitting existing
infrastructure with new technologies, emphasizing the need for adaptable solutions based on local
contexts.

The key lessons from these experiences demonstrate that successful digital solutions depend on active
stakeholder engagement, reime data accuracy, and the capacity to tailor technologies to the specific
needs and challenges of each region. These swisithave the potential for wider replication and can be
crucial for tackling similar climatelated issues in other areas.
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The learning story on digital and technology soluti{id.4)can be downloadedtiere.

5.5 Insurance and financial solutions

Four financial solutions have been implemented across four TransformAr demonstrators to scale up
climate adaptation financing and investments. These solutions address the need for innovative funding
mechanisms and risk mitigation strategies. Télevantsolutions are:

f ADiscrete Choice Experimef€EIN Y CAYfl YR YR b2N¥l & (2 | aasSa
in stormwater management.

1 A Payment for Ecosystem ServicéSB scheme in the West Country Region, UK, through a
nutrient credit trading platform.

1 ALocal Adaptation FundAR in Guadeloupe to support climate adaptation projects.

1 An insurance scheme studwcross all demonstrators to explore the role of insurance in
addressing climate risks.

Key lessons learned from these solutions highlight the importance of innovative financial models. The
Local Adaptation Fund in Guadeloupe shows the potential of pooling local financial resources to
implement climate adaptation projects, emphasizing thesrof publieprivate partnerships in ensuring
longterm sustainability. Similarly, theER Y CAYyf YR YR b2NBl & LINROARSA
willingness to invest in climate adaptation measures on their properties, helping tailor finaneiatives

and awareness programs to encourage action.

To ensure the replicability of these financial solutions, key factors must be in place. Fbhodhk
Adaptation FUnd(/AF), a diverse funding ecosystem involving public and private sectors, alongside strong
local institutional support, is essential. This includes thorough feasibility studies and political backing to
Syadz2NE (KS Fdzy RQa fDs¢r&esGhdiceé ExperimefiCED, KySten@ticalybgatBefing (i K S
data and engaging citizens through tailored surveys is crucial for informing policy. Strong participation
from local stakeholders, including urban planners and environmental experts, ensures the solutions are
contextspecifc and actionable, facilitating adaptation at scale.

The learning story on financial solutions can be downloduse.

5.6 Replicability Assessment Tool

The Replicability Assessment Toadleveloped as part of WP4, provides a structured and quantitative
approach to assess potential replicability in a given territory of the solutions developed in TransformAr.
By evaluating potential replicators on the extent to which they meet key techtiicahcial, institutional,

and environmental conditions required for replication, the tool enables decismakers and project
developers to identify the most viable solutions for replication. The tool integrates a set of defined
conditions for replicability, defined with the demonsteas, and organized across twelve replicability
categories (Tablg).
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Table5 Replicability Categories
Description

This category determines whether a solution is replicable through the availability, qt
and utilization of data and analytics to support decisinaking.

This category determines whether a solution is replicable considering environmn
sustainability, climate resilience, and ecological impact.

This category assesses whether a solution is replicable from a financial and ecc
perspective, considering casffectiveness, funding sources, and financial sustainability.

This category evaluates the extent to which a solution is replicable within diffe
governance structures and policy frameworks, ensuring regulatory alignment.

This category examines whether a solution is replicable by assessing its monitorir
evaluation frameworks, performance measurement, and impact assessment.

This category examines whether a solution is replicable based on its operational feas
efficiency, and ease of implementation across different contexts.

This category determines if a solution is replicable while managing risks effectively, inc
contingency planning, risk mitigation, and letegm resilience.

This category examines whether a solution is replicable given the level of politica
institutional support, and alignment with government priorities.

This category assesses whether a solution is replicable based on scientific validity, r
backing, and the availability of expertise in the field.

This category evaluates whether a solution is replicable considering cultural, behaviour
societal factors that influence adoption and implementation.

This category evaluates the extent to which a solution is replicable through effe
stakeholder involvement, community participation, and social acceptance.

This category assesses whether a solution is replicable based on technological require
infrastructure availability, and technical feasibility.

To enhance precision, weightings were assigned to each condition based on the importance of that
condition for the specific solution, in collaboration with the demonstrators through -acewstructive
process. Drawing on their practical experience, demaists identified the key conditions that had
influenced the experimentation of each solution in their local context. They were then invited to assess
the relative importance of each condition distinguishing those that were essential for successful
replication from those that were desirable but less critical. This process ensured that the resulting
weightings reflect grounded, contesensitive judgements rather than theoretical assumptions.

The tool allows users to assess their alignment with these conditions by scoring themselves using a five
point Likert scale. The resulting scores are combined with condition weightings to produce a replicability
score on a scale of 1 to 5, which refledts verall potential for replicability of this solution within the
given territory.
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As an examplelTable6 presentsthe conditions influencing the replicability of the AF solution, grouped

by thematic category. Each condition is described along with its weighting, which reflects the relative
importance of that condition for successful replication of the AF in a newerbriThe user of the tool

(i.e., the organisation or region interested in replicating the RI solution) can use this information to assess
their own context: higkhweighted conditions should be prioritised when assessing the areas for
improvement and strenipening of the replicability.

Table6 Example replicability conditions and weightings for the AF
Replicability Condition Description Weighting

There should be an availability and diversity of funds in
local ecosystem coming from various funding sources (
international donors, national funds, private investo
etc.) that can be mobilised in an adaptation fund.

Financial Availability 12%

Openness to publiprivate partnerships is critical t
encourage the establishment of partnerships and - 5%
integration of innovative financial engineering.

Openness to public
private partnerships

A strong local environmental agency or similar institut

Lo Iretaier is needed to define and develop the fund's orientatic 11%

Sl according to the climate context of your region.

- A thorough feasibility study must be conducted to ass %
FeEEtlalEy Sy local financing needs and potentfaindingmechanisms. L
Political Backing Strong _polltlcal bg(_:klng is necessary to ensure the fu 13%

continuity and legitimacy.
A meeting with relevant public authorities (e.g., Sta
o Region, etc.) must take place to strategically orient 0
FElEE] et adaptation fund and bring together stakeholders in t Lo
territory.
There should be expertise and knowledge in clim
Organizational Capacity change adaptation and financing to support project lead 12%

with administrative and technical assistance, includ
structuring their projects.

There should be adequate communicatiphsowledge
and expertise surrounding the fund, for exampteattract 13%
applicants and explain eligibility criteria.

Communication &
Outreach

Fostering participation and consultation with beneficiar
is essential to ensure that the Adaptation Fund meets | 12%
local needs.

Fostering participation of
beneficiaries

To support users in identifying focus areas for improvement, the tool identifies priority conditions and
categories requiring further attention, which highlights performance at the category level. Additionally,
conditions are classified by level of prigribased on their weighting and user score. This classification
supports users in identifying key focus areasl conditions where they can make the most room for
improvement given weightings and scores, to enhameglicability.Figure42 presents the replicability
results from a fictitious assessment of the replicability of the Adaptation Fund solution in a fictitious
territory, with the legend for interpretation in Table
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S
[Solution selected: [AF ]
Level of

priority fo
Category Condifion Weighfing | User Score ";'cf'm"" maximise

replicafion

polenfial*
Stakeholder & Community Engagement |Communication & Outreach 5 0.65 Low priority
Political & Institutional Support Political Backing 4 0.52 Low priority
Scientific & Research Expertise Organizational Capacity 3 036 High priority
Stakeholder & Community Engagement |Fostering participation of beneficianes 2 0.24 High priority
Financial & Economic Financial Availability 12% - 012 High priority
Govemance & Policy Local Institutional Support 1M% 4 0,44 Low priority
Planning & Risk Management Feasibility Study 1M% 3 033 Low priority
Political & Institutional Support Political Support 1% 2 022 Low priority
Fnancial & Economic Openness to public-private partnerships 5% B 025 Low priority
| Replicability Score (out of 5): | 313 |

Figure42 Replicability Assessment results for a hypothetical AF solution in a fictitious region.

Table7 Interpretation of replicability

S Highly replicableg the solution is fully replicable in your region / context with no significant barrie

Easily replicable; the solution is straightforward to replicate and will require minimal improvemer
in the scoring against replicability conditions

<2 Moderately replicableg the solution can be replicated, but requires some improvements in the
scoring against replicability conditions

Difficult to replicate ¢ the solution can be replicated, but it would require significant effort to
improve your scoring against the relevant conditions

Not replicableg the conditions required to replicate this solution are not met in your region / cont
and you would therefore struggle to replicate it without significant effort

Finally, a bubble chart is presented that illustrates the conditions by plotting user scores against
weightings, with bubble size representing the corresponding weightede (Figure43). Userswill find

that larger bubbles highlight conditions with a greater influence on the overall replicability score.
Particular attention should be given to large bubbles positioned in the lsight quadrant, as these
represent conditions that are both highlweighted and underperforming, indicating key areas for
improvement. Conversely, conditions in the uppight quadrant are both highly weighted and well
aligned with replicability criteria. To support visual identificatibigh-priority conditions are lsown in

green, whildow-priority conditions are shown in yellow.
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Figure43 Bubble chart of Replicability Assessment Tool results (fictitious AF solution)

The Replicability Assessment Tool offers a structured approach to assessing the feasibility of replicating
TransformAr solutions or similar climate adaptation initiatives, supporting deemsakers in enhancing
replicability outcomes.

Ly O2yO0fdzaAzys ¢NIyYyaT2NY! NDAa adéptatids SdutioBsyatrbst sixh Y LI
demonstrators has provided invaluable insights into addressing climate change impacts through diverse
approaches. These solutionave demonstrated both the challenges and successes of adapting to climate
change in various contexts. Byoviding a tool to evaluatehe replicability of these solutions,
TransformAr has paved the way for tailored, contspéecific adaptations that can be scaled and
implemented in otler regions facing similar challenges. The lessons learned emphasize the need for
comprehensive, inclusive, and adaptable strategies that ensure-terng sustainability and the
successful integration of climate adaptation measures into diverse -®psimonmental settings.

5.7 Financing and investment
5.7.1 Bankability

Analysing the bankability of adaptation projects is important to secure the practical implementation and
upscaling of solutions. This is done by introducing@@momic way of thinking and a creative approach

to developing business cases for spatial climate adaptation projects and Hzdsesl solutionsThe
bankability reports of TransformAr serve asiagpirationfor the demanstratorsand other adaptation
practitioners in Europe to think beyond the traditional public funding schemes of public budgeting a
subsidies for transformative climate adaptation projects.
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Firstly, 20 interviews with financial institutions worldwideesre conducted including (ethical) banks,
investors, fund managers, equity firms, and federatiofisey werequestioned about current practices

in adaptation finance, challenges, and solutions to upscale investment poteD&ad).(Key challenges
identified included an unclear revenue model, a lack of standardized metrics, and limited expertise.
Among other solutions, financial institutions highlighted blended financing as a crucial tool for addressing
adaptation investment riskdt reduces financial uncertainty by leveraging public and private capital to
create risksharing mechanismshelping distribute risks between public and private entities and making
investments more attractive and viable. The report concludes with a listtofnmendations under three
themes: (1) policynaking actions, (2) knowledge solutions and tools, and (3) project recommendations.

/c’x!é I olyl @2dz KFI®S (2 YI1S &dz2NB @é2dz I-Nﬁ\
comes down to. Therefore, guarantee systems are essential. This makes public Inve:
Companies and the InvestEU programs so successful. What those psodmnis make the
02ttt SOUAV®SE GKIFGO Aa GKS a20ASdes aLl & T2
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K - Sustainability officer ethical bank /

Secondly, we demonstrate how this theoretical knowledge has been applied across the six TransformAr
RSY2 &aA0Sa o0& RSOSt 2 LA P Suppartedaby lprgviolisodelivekablés inNB LJ2
TransformAr, we gained insight into adaptation pathways, solution providers, beneficiaries, and the costs
and benefits of adaptation solutions in different demo regions. By matching this information with
alternative financing and funding instruments, we created a financial model to upscale private and
blended investment in climate adaptation in the demo regions. We adopt a common methodological
framework (Figurel4) to set up 6 regiorspecific financial schemes:

Impact bonds for agriculture and tourism in Guadeloupe (France)

Carbon credits for financing natutsed solutions in the West Country Region (UK)
A Cefinancing model for improving water quality in Lappeenranta (Finland)
Collaboration through coastal contracts in Oristano (Italy).

Payment for ecosystem data in Galicia (Spain)

Value capturing mechanisms to fund heat reduction measures in Egaleo (Greece).

oghswWNE
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identifying system outputs

identifying ‘provider’ identifying ‘beneficiaries’

estimating ‘costs’ estimating ‘benefits’

| I PN

developing reviewing (financial)
financial model instruments to
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identifying risks . ,. matching financing - funding
LS - -en > and organising in time

Figure44 Methodological framework for 6 regiespecific financial models for adaptation.

The exercise of developing these financial model#firmssome of the challenges identified by financial
institutions in the D5.3 study, such as the lack of evidence on the monetary revenue potential of nature
based solutions and the importance of governance support. On the other hand, these-spgicific
financial models highlight that benefits can arise for a broad range of stakeholders, and thus the need for
cooperation between public and private investofsis is illustrated in the demoase of Lappeenranta

(Figure45), where we propose a cfinandng scheme where public investments are partly repaid by a
stormwater fee and tourist tax.

nutrient
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flooding \ J
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T
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i

Figure45 Retention and infiltration measures on both public and private land could improve water
quality and climate resilience in Lappeenranta, Finland.
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While these financial models are conceptual and need a detailed quantitative assessment before
implementation can be considered, we hope to illustrate that creative financial schemes can make
adaptation happen and that existing financing instruments arbaatd. Interviews with local financial
stakeholders and workshops are being conducted to gather feedback on the medeath will be
reported upon in the Bankability Reporf34.5. The models can subsequently beensaluated in future
projects with the aim of achieving financial independence for adaptation solutions and solution providers.

5.7.2 Accelerating investment and decisiomaking

Assessments of the bankability of climate adaptation projects highlighted multiple barriers to
accelerating the availability of private finance for climate adaptation. Of these, many were nationally or
internationally significant factors, requiring extewisiregulatory, legislative, and sodialtural change to

be successfully overcome. For organisations with littBuence overpolicymaking, options for
accelerating the flow of private capital into climate adaptation projects are limited. Nonethelsssroh
undertaken through TransformAr highlights how certain approaches can help enhance the degree to
which climate adaptation is integrated into regional decisinaking processes. These key learnings
emphasize that building successful partnerships andkimg relationships with relevant actors, sectors,
and organisations is critical to accelerating investment. For this effort to deliver significant impact, there
must also be a degree of strategic analysis to ensure effort is spent efficiently.

Ly ¢NFyaF2N)¥! NDa 2Sa002dzyiNE NBIAZ2Y 6! YO RSY2yal
map the organisational influence and potential of the Westcountry Rivers Trust (WRT). This led to broad
strategic alignment with regional partners to acgelie climate adaptation into decisiemaking and
investment frameworks within Devon and Cornwall.

Systems Thinking

Cultivating a strong understanding of key systems for climate adaptation investment is a helpful step to
visualising organisational influence. The resuliggtem mapmutlines relationships between key actors,
networks, and organisations involved in the establishment of climate adaptation finance in the
Westcountry region (sealso Figuré6). The map also shows whether relationships between groups and
factors are defined by positive polarity (black, +), negative polarity {redependency (yellow), potential
relationships (purple), and positive ultimate outcomes (gold, dashed). Areasarfisagjonal influence

are signified by the green and blue zones with accompanying highlighted text. The green zones signify
FNBlFa 6KSNBE 2weQa ¢g2N] A& ftNBFIRe Oft2asSte |fAIyS
signify aeas of emerging or developing influence in new areas. Understanding existing areas of influence
and activity within the wider system provides clarity about further action that can be taken to accelerate
investment.
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Figure46 Example of a system map in the Westcountry region, UK.

From such a system map, strong organisational influences and potential or emerging future operations
that may be relevant can be identified. The examplestofng organisational influencén this map
include:

1) WRT participation in publicly funded green finance projects through winning bids or operating as
LI NI 2F | 6ARSNI LI NIYSNEKALID ¢KA& KStLA G2 21
Nature-based Solutions (NBS).

2) WRT regularly works with landowners to improve trust and provide extensive support and advice
on participating in green finance projects. This helps to overcome the barrier around inconsistent
value of ecosystem services for landowners, increasing thdihlidlael of participation and
engagement over time.

3 22NJAY3a SAGK (GKS LINARGIGS aSO02N) odziaAft Ade O2
climate adaptation projects (E.dJpstream Thinking This provides a simple, effective method
for accelerating private sector funding for NBS.

4) Participation in practitioner groups, including farm clusters and catchment partnerships. WRT
currently runs several catchment partnerships and contributes to others. WRT also runs farm
cluster groups designed to facilitate peerpeer learning amongst & farming community.

These professional networks support knowledge sharing and collective problem solving for
natural capital schemes, helping to overcome barriers around novelty and a lack of sufficient
information for investors.
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5) WRT has a strong track record of developing and delivering nbased solutions, and therefore
could continue to deliver highuality interventions under private finance schemes.

6) Monitoring data from WRT projects helps to remove barriers around low confidence in NBS to
reliably deliver desired outputs. Adding to this weight of evidence increases investor confidence
over time.

The examples agmerging or potential future operationsdentified in this map include:

1) Operating as a delivery partner within blended finance schemes. Whilst there is some precedent
for WRT working as a delivery partner for NBS projects funded by the private sector, this is often
linked to one company, rather than a larger consortium of hesses operating in partnership
with public sector partners. If a blended finance scheme emerged, WRT would be well placed to
operate as a delivery partner.

2) Working with emergent ecosystem service markets, such as mandatory Biodiversity Net Gain
(BNG) and nutrient credits, has required upskilling amongst WRT staff members. Continuing to
develop our collective professional skillset to deliver these projects hvellp to support
landowners to profit from credit schemes in the future. Working to pilot nutrient trading in the
Southwest has already helped to overcome barriers that ostensibly lower investor confidence,
such as novelty, lack of evidence in favour BS\effectiveness, et cetera.

3) Participating in publiprivate sector partnerships. Whilst WRT already works closely across
multiple publieprivate consortia, developing closer links through project work between industry
and the public sector will not only help to mainstream NBS but sgpport the emergence of a
Community Interest Company or Special Purpose Vehicle to deliver at scale. These schemes have
emerged elsewhere in the UK, but not yet in the Southwest.

Strategic Alignment

To operationalise emerging and future activities identified in the system map, WRT has sought to
strategically align project activities with the wider context of green finance for climate adaptation in
Devon and Cornwall. This approach has supported thergemce of the following significant outputs:

1) Integration of Systems Thinking approaches into catchment partnerships and catchment
management strategies.

2) Creation of a business network interested in taking forward climate adaptation finance
opportunities.
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Box5.1: Workshops for strategic alignment ithe Westcountry Region UK

1. Systems thinking workshopn 2024, WRT collaborated with Natural England taleliver a series
of systems thinking workshops for the Camel Catchment. The purpose of this exercise was not
identify and prioritise knowledge or delivery gaps to improve the environmental,Isacid economid
condition of the Camel catchment, but also to develop a scalable systems thinking methodology
could be replicated with other catchment partnerships.

The Camel catchment was chosen as a pilot group due to the relatively small size of the partr
the presence of TransformAr sites within the catchment, and the high levels of knowledg
expertise held by catchment partners provided an opportunity do-deliver workshops. Th
workshops took place during March and September 2024 and were attended by 12 and 13 partiq
respectively. Whilst some participants attended both events, repeating the process prg
opportunity for reflection and refinemnt, making the second workshop more effective.

The methodology used was~aot Cause analysiBhis method was selected for three key reasons

1. Simplicity, to ensure the process is sufficiently replicable and scalable.
2. To discover key drivers of poor environmental conditions within the catchment
3. Establish consensus on key problems to inftmmcatchment management strategy

Participants collectively agreed on a common problem within the catchment, and then collaboryg
traced contributing factors back to their root causes. The process highlights areas that af
understood as well as existing knowledge gaps. Participamtre also encouraged to trag
relationships between factors to identify feedback loops and wider dependencies.

Group activity — define a problem and conduct a rapid root cause
analysis

recor Moy M
T T

Srat
7 &
Devon Cornwall & Isles of Scilly u NATURE RECOVERY NETWORK

Figure47 Visual representation of Root Cause analysis

The systems maps identified key sectors responsible for discrete types of pollution. For instar
presence of historic mine waste in the catchment is known to cause metal pollution in waterb
however liability for this pollution is complex andagaty understood within the catchment partnershi
The full results of this process fall outside the scope of TransformAr, however the reg
methodology was presented during the wider Catchment Partnership meeting with the vig
continue revising andvolving the process internally within Natural England. Identifying key indug
and stakeholders responsible for poor environmental conditions through a systems thinking ap|
helps to identify potential beneficiaries of ecosystem services, ultimatehtributing to potential
business cases.
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2. Consultation workshop

Another workshop was organized &ttract private sector funding/ investment, based on the idea t
greater collaboration between the third sector, public sector, and private sector is requiré
accelerate investment into NBS for climate change adaptation. To maximise effectiveness
internally completed a stakeholder mapping exercise to prioritise sectors with both high depen
on continuing ecosystem services for their operations, and with whom we have limited
engagement. This approach pel to diversify engagement, building new relationships with pri\
companies to facilitate successful cresstor working. As a result, workshop participa
enthusiastically consented to being contacted about future opportunities to fund dinemceNBS in
the southwest, highlighting the value of a systems approach to guiding further investment into ¢
change adaptation.

Consultation Workshop Feedback

- 3 organizations agreed that 'as a result of attending this workshop, | am more likely to p
involvement in climate adaptation opportunities in future’

- Participants all agreed to receive further communications about opportunities to deV
climate adaptation projects

- Participants agreed that the workshop provided a valuable opportunity to get to know
stakeholders, their perspectives, and what they are working on

- Many found the discussions highly valuable, and felt it was a great opportunity for know
sharing across sectors

Whilst accelerating the flow of private finance into climate change adaptation measures is difficult in the
absence of strong policy and government leadership, analysing organisational roles within regional green
finance contexts clarifies areas of infleenand opportunities for further exploitation. Systems thinking
provides a helpful framework for completing this work, due to the capacity of system maps to
simultaneously locate stakeholders, networks and relationships. In highlighting opportunities for
organisations to increase influence, either through removing key barriers to private finance or through
supporting the development of green finance opportunities, systems maps are key to accelerating the
flow of private finance into climate adaptation meass. Furthermore, embedding systems thinking into
regional catchment management strategies increases the visibility of ecosystem service beneficiaries,
supporting future financialization of nature markets (particularly where responsibility/liability ¢ als
clarified). Finally, systems approaches also support organisations to pursue opportunities fer cross
sectoral, interorganisational strategic alignment. In the context of regional finance for NBS, this led to
successful exploitation of future private $ecpartnerships and increased availability of funding/finance

for adaptation measures.
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6.0 Step 6: Monitoring , Evaluation and Learning

Monitoring, Evaluation, and Learning (S@M&E) are fundamental processes in assessing the
effectiveness, sustainability, and scalability of climate adaptation solutions. M&E frameworks enable the
tracking of progress, the measurement of direct and indirect impacts, and the support of evideses
dedsiorrmaking. This section outlines general steps and tools that organizations can use to design and
implement M&E systems, using TransformAr as an example to illustrate practical application.

In TransformAr, M&E efforts systematically evaluate the outcomes of multiple climate adaptation
solutions across diverse demonstrator regions. Activities are performed through regular meetings, site
visits, video calls, and stakeholder engagement evergsndhstrators integrate a wide range of data
collection tools, such as smart sensors, citizen apps, GIS, and satellite imagery, tailoregpedfie
indicators. Evaluation frameworks likdolistic and Integrated Life Cycle Sustainability Assessment
(HILCSAare used to ensure alignment with the UN Sustainable Development Goals. The inclusion of
behavioural, governance, and financial innovations (ecifizenscience engagement, green bonds,
resilience indices) further enhances the replicability and upscaling potential of tested solutions across
diverse socieenvironmental contexts.

Key components for effective M&E include:

1. Setting up themonitoring framework: selecting indicators and setting up methods of data
collectionand integration

2. Define evaluation methodologyand evaluate establishing baseline (reference) conditions,
continuous monitoring, andpplying both qualitative and quantitative evaluation measures.

3. If transfering or scaling upf the M&E effortsis relevant,crossregional comparisongan be
made to learn abouthallengesand potentials

6.1 Monitoring framework and data collection

An effective M&E framework for adaptation projects integrates multiple data streams and stakeholder
inputs to track progress and assess impact. It typically consists of the following components:

71 Indicator selectionaligned with adaptation goals, solution typology, and sesziological
context of each demonstratoExample indicators in the TransformAr project are presented in
Table8.

1 Baseline data collectiomo define preintervention reference points, including hydrological,
climatic, ecological, and social conditions.

1 Continuous data gatheringhrough a combination of automated sensors (e.g.;tb@$ed water
probes), citizen science platforms (e.g., mobile/web apps), and field observations.

1 Data integration and visualizationsing GIS platforms, interactive dashboards, and epen
access databases to enable r&ate decisioamaking and crosstakeholder transparency.
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Table8 Key indicators in example demonstrators of TransformAr

Solution Type Demonstrator Example| Key Indicators

Water quality (salinity, pH, dissolved oxygen
flood regulation

Air temperature, humidity, citizen engageme

Wetlands restoration Oristano

Urban green

infrastructure Egaleo rates

Stormwater Water infiltration rate, pollutant load, social
Lappeenranta

management acceptance

Aquaculture Galicia Shellfish mortality rates, habitat sediment

resilience changes

Riparian buffer zone{ WestcountryRegion Nutrient loading, biodiversity indices

Box6.1: Key chta collection tools in TransformAr

1 Smart Climate Stations (e.g., EgaleMicroclimate monitoring (temperature, humidity, air
quality) with publiefacing data via citizen app.

1 Water Quality Sensors (e.g., Oristano, Lappeenran@)ntinuous monitoring of parameters
such as pH, turbidity, salinity, and dissolved oxygen in stormwater and wetlands.

1 Remote Sensing and GIS (e.g., Galidiégpping land use change, sediment transport, and
coastal zone dynamics using drone and satellite imagery.

1 Citizen Surveys & Discrete Choice Experiments (e.g., Lappeenranta, Gjgsgassing publi
preferences, willingness to pay, and social acceptance of néased solutions

These tools are integrated across demonstrators to support adaptive management, repli
potential assessment, and upscaling strategies.

6.2 Evaluation Methodology

Robust M&E methodologies are essential to assess both the immediate effectiveness and itezrtong
sustainability of climate adaptation interventions. These should incorporate a structured;phake
approach:

1. Baseline AssessmenEstablish environmental, technical, and social reference conditions prior
to implementation using historical datasets, surveys, ansittn measurements.

2. Continuous Monitoring:Track biophysical indicators (e.g., water quality, biodiversity),
infrastructure performance, and soc&gronomic cebenefits through sensors, citizen inputs,
and periodic reporting.

3. Mid-term ReviewsEvaluate interim results and adjust implementation strategies, KPIs, or
stakeholder roles accordingly.

4. ExPost EvaluationConducted at project closure to assess systemic impact, replication
potential, alignment with SDGs, and lessons learned.
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To provide a comprehensive pictutEth qualitative and quantitative methods may be usé&yaluation

should apply integrated sustainability frameworks suchHiSCSAHolistic and Integrated Life Cycle
Sustainability Assessment), which merges environmental, economic, and social indicators to produce a
Sustainability Rating Method (SRMi) A f 2 NBR (2 SI OK RSY2yailiNI Gd2NDa

Box6.2: M&E examples in TransformAr

Example 1: Monitoring Wetland Restoration in Oristankaly

1 Goal:Improve water quality and enhance flood regulation through natbased measures.

1 Steps:Baseline monitoring of sediment and water parameters; installatioBro&rt Gate
system to manage water flow; ongoing collection of pH, salinity, and chlorophyll data.

1 Results:Early monitoring shows better circulation, reduced stagnation, and lower sedime
build-up, supporting habitat restoration.

| FLOOD MITIGATION AND IMPROVEMENT WATER QUALITY (ALREADY FUNDED)

PARTIAL OPENING OF SHEET PILES AND IMPROVEMENT OF
CIRCULATION BETWEEN SEA AND LAGOON

L ‘ INTERNAL EMBANKMENT CLOSURE
DREDGING AREA

HABITATS AND BIODIVERSITY IMPROVEMENT (ALREADY FUNDED)

B e CANALS CLEANING

RESTORATION OF HABITATS (BUFFER ZONE)
al Inside lagoons

long river courses &

Ty

Example 2: Monitoring Urban Stormwater Management in Lappeenraninland

1 Goal:Reduce urban flood risk and pollutant loads.

71 Steps:nstallation of a biofiltration system, retime monitoring of water flow and quality,
andcitizen app development for awareness.

1 Resultsimproved urban runoff management and increased stakeholder awareness.
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Figure49 Monitoring of Biofiltration site

Example 3: Monitoring Shellfish Aquaculture Resilience in Galicia

I Goal:Enhance the adaptive capacity of mussel and clam farming to chrakied stressors
such as rising temperatures, sediment shifts, and water quality changes.

9 Steps: Deployment ofloT-based monitoring system®n mussel rafts to collect reéime
environmental and hydrodynamic data (e.g., temperature, salinity, wave expoSedjment
analysisand tracking of habitat conditions in intertidal zonesd development of &Resilience
Index by UVIGO, integrating scientific data and stakeholder input to assess the vulner
and adaptive readiness of the aquaculture sector.

I Resultsiimproved farm management and early warning for adverse conditi®triengthened
decisionmaking capacity among producers and policymakers.

6.3 Cross-Regional Comparisons and Best Practices

Crossregional comparison is a cornerstone of the Transformm®nitoring and evaluation process. It
enables shared learning across demonstrators and strengthens the adaptability and scalability of tested
solutions. By analysing how different regions implement, monitor, and evaluate similar interventions, the
projectidentifies critical success factors and transferability potential.

Several crossegional insights were identified. First, on the topic fafancial mechanisms the
Westcountry Regiors "Delivery Partnerships”(originally presented as green bonds) showcase how
economic intermediaries can aggregate ecosystem services (e.g., nutrient offsets) into bankable
packages. This simplifies transactions between landowners and funders and accelerates the
implementation of nature-based restoration. Secong in Lappeenranta (Finland)real-time
environmentaldata collected via smart senss and citizen engagement platforms (e.g., CitySen.App) are
directly visualized and made accessible to the public. This enhances transparency, awareness, and
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