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Climate Change Resilience through 
Innovation, Science and Technology 
Dr. Vilija Balionyte-Merle   

RESIST strengthens resilience, accelerates 
transformation and increases the adaptive 
capacity of 12 climate-vulnerable regions in 
Europe, implementing 4 Large-Scale 
Demonstrators with quintuple-helix 
partnerships, and transfer of know-how and 
innovative solutions to 8 Twin Regions 

RESIST Consortium - 61 partner 
RESIST People – 250 people behind
Budget ~ 26.7 m€, the EU funding ~ 25.0 m€
Duration  1 January 2023 – 31 December 2027
                   -  Strategic coordinator 
                   - Operational coordinator 
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THANK YOU!  

Mariana Afonso

E-mail: mariana.afonso@inova.business

Vilija Balionyte-Merle 

E-mail: Vilija.Balionyte-Merle@sintef.no
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Building climate resilience through European Policy
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Climate Resilience: EU policy landscape
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• European Green Deal (2019)         EU climate neutral and resilient by 
2050

• EU Climate Law (2021)      set into law climate objectives of Green 
Deal
 article 5 is on adaptation

• EU Adaptation Strategy (2021) EU adapted to unavoidable climate 
impacts 
Strategy’s central dimensions:
- Smarter adaptation

- More systemic adaptation

- Faster adaptation

• *NEW* EU framework for climate resilience (2026)
- Proposed climate resilience law 

EU policy context



EU Framework for Climate Resilience

More information here

• Common European approach to 
climate resilience, to anticipate, 
prepare for and manage climate 
risks.

• Climate resilience becomes part of 
how Europe makes decisions

• Combines a proposed European 
Climate Resilience Law with 
practical tools and supporting 
measures.

• From resilience seen as a cost to 
resilience as investment and 
opportunity.

https://climate.ec.europa.eu/areas-action/adaptation-and-resilience-climate-change/eu-framework-climate-resilience_en


European Climate 
Resilience Law
• A common reference trajectory for global 

warming based on projected future climate 
conditions to inform decisions on policies, assets and 
investments. 

 1.5°C (2030)→ 2°C (2050) → 3°C 
(2100)

• Clear identification of policy risk owners 
to clarify who is responsible for managing climate 
risks (sectors, governance levels).

• One single strategic plan for Member States
 to meet their planning obligations (both for Climate 
Resilience Law and the European Climate Law)

• Simplified and more effective monitoring to 
track progress, measure results, and improve climate 
resilience measures.



Practical tools for action
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Note on terminology

• Climate adaptation means the process of adjusting to the 
actual or expected climate and its impacts, to mitigate or avoid harm 
or exploit beneficial opportunities;

• Climate resilience means the capacity of interconnected social, 
economic and ecological systems to withstand a hazardous climate 
event, climate trend or climate disturbance, responding or 
reorganising in ways that maintain their essential function, identity 
and structure;

• Climate preparedness 

13 x

Definition (proposed in Climate Resilience Law) Frequency (in EC Communication) 

79 x

4x

Less 

common

mainstream

emerging
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The Adaptation Mission
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EU level: continent climate resilient by 2050

National: adaptation strategies and plans

Regional/local

Feel impacts Need to act

→ Bridge the gap between EU and regions: 

     EU Mission on adaptation to climate change
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Mission objectives

To support at 

least 150 

European 

regions and 

local authorities 

to become 

climate 

resilient by 

2030
I

II

III

Place-based – systemic – inclusive 
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What sets the Adaptation Mission apart

Portfolio approach
  76 projects  

Community of practice
  - regions & local authorities 

   - universities & research centres
   - companies
   - NGOs 

Stronger focus on 
impact 
adaptation on the ground

Science-policy interface
  333 regions & local 

authorities politically committed
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EU Missions mid-term assessment : Key insights  (5 EU 
Missions)

• All Missions are making steady progress towards their objectives – with the 
Adaptation Mission having already met and surpassed its 2030 targets.

• Missions developed ecosystems that will continue to create impact beyond the 
lifetime of the Missions:
• Cross-sectoral and multilevel governance frameworks systemically connecting policy 

domains and territorial levels. 

• Large and diverse stakeholder communities mobilised around shared objectives, 
bringing together public authorities, research and innovation actors, industry, civil society and 
citizens.

• Mechanisms for co-creation and knowledge co-production enabling stakeholders and 
citizens to jointly develop, test and adapt solutions while sharing know-how, data and tools.

• Diversified set of intervention instruments combining funding, advisory support and 
facilitation.

EU Missions Mid-term 

Assessment

https://ec.europa.eu/commission/presscorner/detail/en/ip_26_1863
https://ec.europa.eu/commission/presscorner/detail/en/ip_26_1863
https://ec.europa.eu/commission/presscorner/detail/en/ip_26_1863
https://ec.europa.eu/commission/presscorner/detail/en/ip_26_1863
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• 333 territories committed politically 

through the Mission Charter, 

representing 280+ million people

• 292 territories have received technical 

assistance

• 185 territories demonstrating ~1000 

adaptation solutions on the ground

• 110+ territories are preparing to 

replicate solutions 

Key achievements of the Adaptation Mission so far 

Lessons learnt

• European added value is 

clear

• Local capacity remains a 

bottleneck

• Co-creation drives 

ownership and impact

• Adaptation is local
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The Mission in the EU framework
• Complementary roles 
- Framework: overarching and systemic policy approach 
- Mission: Connects connects research, practical experience and innovative 

solutions with the needs of regions, cities and communities.

• Mission’s activities and outputs cited 
- Mission Solution Explorer
- National Adaptation Hubs
- Climate City Capital Hub
- 2026 accelerator challenge of the European Innovation Council and the 

Mission 
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R&I contribution the EU framework

More information see 

cordis result pack

EU-funded research and innovation is already making a direct contribution to advancing knowledge, supporting the 

emerging market, and developing innovative solutions and technologies for public authorities, businesses, and citizens.

→ Horizon Europe & Horizon 2020 : 225 projects, EUR 1.6 billion 

https://cordis.europa.eu/article/id/467333-innovative-adaptation-solutions-for-a-competitive-and-climate-resilient-europe
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Other climate resilience initiatives



“These were the hottest summer months ever – but probably the coolest of the 
years to come. Science is clear. Europe is warming at double the global rate. 
Of course, the transition is complex. And we will need to adjust and learn along 
the way. But there is no doubt: Europe can, must and will stay the course on 
our climate targets.”

• A framework for climate resilience to be presented in October.

• Identifying 100 of the most vulnerable territories in Europe and 
assessing the risks.

• A Climate Insurance Alliance to cover the insurance gap and avoid that 
national budgets become the insurer of last resort.

• A European heatwave plan for better early warning and health 
preparedness.

• A European water initiative to improve risk management, because farmers 
and industry need water.

• A European firefighting fleet developed on the basis of proposals by some 
of Europe’s most senior firefighters and emergency responders. They will 
also look into preparedness, prevention, civil-military cooperation and the 
need for other new capabilities.

• Proposals to improve risk management in agriculture and address the 
insurance gap

State of the Union 2026 (SOTEU)

More information

https://commission.europa.eu/strategy-and-policy/state-union/main-initiatives-2026_en
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Conclusion 

• Climate Resilience is becoming a European priority
- Moving up political agenda 

- Becoming integral part of economic, social and territorial policy – not just environmental 

• The challenge is now implementation 
- The EU Framework provides the strategic direction; 

- the Adaptation Mission helps translate this ambition into action on the ground, connecting 
science, innovation and local needs.

• The opportunity is to turn ambition into impact
- The Mission and its projects can demonstrate what works, share solutions and support their 

replication across European territories → connection with Mission Ecosystem is key

Building resilience today is an investment in Europe's future.
Goes hand in hand with Mitigation efforts



DR. JAMES SPRINKS
Senior Citizen Science Researcher, 
Earthwatch Europe
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Project funded by the European Union (GA 101131696). Views and opinions expressed are those of the 
author(s) only and do not necessarily reflect those of the European Union or the granting authority (REA). 
Neither the European Union nor the granting authority can be held responsible for them.

Curating, Replicating, Orchestrating and Propagating 
Citizen Science across Europe

CROPS

January 2024 – December 2026
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The EU missions and the climate adaptation challenge
• The vision: EU missions aim to deliver concrete 

solutions to major European challenges by 2030.

• The regional gap: Climate impacts manifest locally. 

Traditional top-down agency often lacks the spatial and 

temporal resolution needed for local adaption planning

• The opportunity: Citizen Science (CS) 

democratises data collection, offering 

granular, real-time ground truth for 

local resilience, that can contribute to 

wider goals.
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What citizen science can bring to climate resilience
• Hyperlocal Data Density: Captures 

microclimate trends, flood events, 

soil degradation, and biodiversity 

shifts that official stations miss.

• Civic Ownership: Increases public 

climate literacy, fosters trust in 

governance, and accelerates local 

behavioural adaptation.

• Cost-Effective Monitoring: Extends 

coverage across catchments, coastal 

zones, and urban microclimates 

through community sensor 

networks.
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The core problem: Why local CS fails to scale

• Fragmented Silos: High-performing local 

projects remain isolated, unable to 

expand beyond municipal borders.

• The "Post-Grant Trap": 2-to-4-year 

funding cycles leave digital platforms, 

apps, and community networks 

abandoned once research grants expire.

• Institutional Scepticism: Public 

authorities frequently hesitate to use 

citizen-generated data for official 

statutory reporting due to missing 

validation



CROPS
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

The CROPS approach

CROPS

Curate: 
Identify and 

evaluate high-
potential CS 

practices 
across Europe.

Replicate:
Adapt proven 

protocols 
across diverse 

regional 
contexts.

Orchestrate: 
Align 

grassroots 
workflows with 

EU Mission 
goals and data 

platforms.

Propagate: 
Upscale local 

actions to 
transnational 

levels.
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The CROPS upscaling framework

• Roots Stage: Establishing local co-design, 

community trust, and initial pilot 

protocols.

• Growth Stage: Expanding human 

networks, deploying automated quality 

control (QA/QC), and securing multi-

regional adoption.

• Fruit Stage: Achieving transnational 

integration, persistent digital 

infrastructure, FAIR data compliance, and 

formal policy influence.



CROPS
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

The CROPS scalability assessment framework



CROPS and RESIST
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Aligning CROPS with RESIST needs

RESIST supports 12 climate-vulnerable regions in testing adaptation pathways. CROPS can provide the 

blueprint for embedding citizens into these pathways.

• Multi-actor Quadruple Helix engagement 

(Citizens, Science, Industry, Governance).

• QA/QC workflows for risk-averse public 

agencies.

• Standardised metadata alignment for 

seamless digital twin ingestion.

• Diverse funding approaches for long-

term sustainability
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Financial and structural vulnerability

• Over-Reliance on Short-Term Grants: 

Competitive 2-to-4-year research grants fail to 

sustain long-term digital commons and 

community hubs.

• Invisible Overhead Ignored: Platform 

maintenance, software updates, GDPR 

compliance, and community management are 

misclassified as short-term overheads.

• The Consequence: Millions of Euros in 

EU/national research investment are lost when 

project servers go offline post-grant.

Sbrocchi, C., Pecl, G., van Putten, I. and Roetman, P. (2022) ‘A Citizen 
Science Community of Practice: Relational Patterns Contributing to Shared 
Practice’, Citizen Science: Theory and Practice, 7(1), p. 3. Available at: 
https://doi.org/10.5334/cstp.358.

https://doi.org/10.5334/cstp.358
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Technical, legal and privacy silos

• Interoperability Gaps: Mature European data 

repositories often lack automated ingestion 

pipelines for crowdsourced data contributions.

• Manual QA/QC Friction: Project coordinators 

suffer severe administrative burnout due to 

manual data and photo validation.

• Legal Bottlenecks: Unclear national guidance on 

GDPR data altruism, cross-border sensor 

deployments, and drone/camera usage stifles 

cross-border scaling.

0

1

2

3

Repository
openness

Citizen data
submission

Interoperability
Resuse

licensing
clarity

Institutional
sustainability

Adaption to climate change Cancer
Restore our oceans and waters A soil deal for Europe



CROPS Findings

42

CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

The power of human and educational infrastructure
• De-Centralised Ambassador Models: "Train-the-

Trainer" frameworks (e.g., Climate Pact 

Ambassadors, local NGO coalitions) scale 

participation far better than top-down promotion.

• STEM & Educational Integration: Embedding 

citizen monitoring protocols into school curricula 

(via Scientix/MOOCs) establishes permanent, 

regional data collection pipelines.

• Demographic Reach: Proactive co-design is 

necessary to avoid urban, high-income 

participant bias and include vulnerable 

communities.

Jacob, R.R., Korn, A.R., Huang, G.C. et al. Collaboration networks of the implementation 
science centers for cancer control: a social network analysis. Implement Sci Commun 3, 41 
(2022). https://doi.org/10.1186/s43058-022-00290-6 

https://doi.org/10.1186/s43058-022-00290-6
https://doi.org/10.1186/s43058-022-00290-6
https://doi.org/10.1186/s43058-022-00290-6
https://doi.org/10.1186/s43058-022-00290-6
https://doi.org/10.1186/s43058-022-00290-6
https://doi.org/10.1186/s43058-022-00290-6
https://doi.org/10.1186/s43058-022-00290-6
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

Mission-specific examples
• Climate Adaptation & Water: Initiatives like 

CrowdWater, FreshWater Watch, and Plastic 

Pirates demonstrate cost-effective catchment-to-

coast hydrological and pollution monitoring.

• Soil Deal for Europe: Projects such as Vigilantes 

del Suelo and SoilPlastic fill spatial data gaps in 

soil health and microplastics, complementing 

official LUCAS surveys.

• Smart Cities & Health: Sensor.Community and 

iChange empower municipalities to track urban 

heat islands and air pollution for Climate City 

Contracts.
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

Shift to ‘persistent public infrastructure’

• Action for Funders & Regions: Move away from 

short-term funding. Treat core digital platforms, 

apps, and community hubs as permanent public 

utilities.

• Implementation: Secure diverse funding backing 

for shared open-source digital commons across 

regional climate hubs.

• RESIST Application: Ensure RESIST pilot 

platforms are hosted on established, persistent 

regional data infrastructures as soon as possible.
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

Operationalise automated data fusion

• Build Institutional Trust: Establish formal data 

fusion design principles that benchmark citizen 

sensor data against official agency stations.

• Automate Verification: Embed AI/machine-

learning image validation and automated outlier 

detection to remove manual verification burdens.

• Data Certification: Work toward an "EU Citizen 

Data Certification" model for statutory climate risk 

reporting.
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

Deploy ‘demand-driven’ regional data calls

• Top-Down Needs meet Bottom-Up Action: 

Municipalities and regional climate hubs should 

issue targeted "data calls" addressing specific 

climate vulnerabilities.

• Policy Alignment: Direct citizen data collection to 

feed straight into Regional Adaptation Plans, 

Flood Risk Assessments, and Climate City 

Contracts.

• Incentivisation: Clearly communicate direct 

socio-economic benefits to participants (e.g., local 

flood alerts, free soil diagnostic maps).
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

Embed projects in existing physical and social hubs

• Physical Anchors: Anchor CS projects in existing 

community spaces - local public libraries, regional 

Living Labs, climate hubs, and schools.

• Mitigate Turnover: Physical institutions cushion 

projects against community turnover and 

maintain hardware libraries (sensors, testing kits).

• Inclusive Outreach: Use local champions to 

directly recruit under-represented demographics 

and vulnerable social groups.
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

CROPS citizen science champions

https://crops-cs.eu/champions 

https://crops-cs.eu/champions
https://crops-cs.eu/champions
https://crops-cs.eu/champions
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

CROPS MOOC: Addressing societal challenges with CS

https://www.europeanschoolnetacademy.eu/courses/course-v1:CROPS+CitizenScience+2025/ 

Enrollment / Registration Numbers: 

The MOOC successfully attracted 

1,029 enrolled participants from 64 

different countries worldwide.

https://www.europeanschoolnetacademy.eu/courses/course-v1:CROPS+CitizenScience+2025/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CROPS+CitizenScience+2025/
https://www.europeanschoolnetacademy.eu/courses/course-v1:CROPS+CitizenScience+2025/
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

CROPS Scaling resources for the EU missions

https://www.crops-cs.eu/resources 

https://www.crops-cs.eu/resources
https://www.crops-cs.eu/resources
https://www.crops-cs.eu/resources
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CROPS – Curating, Replicating, Orchestrating and Propagating Citizen Science across Europe

CROPS Policy recommendations                     https://zenodo.org/communities/crops/
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• James Sprinks, Earthwatch, 
jsprinks@earthwatch.org.uk 

• Catarina Azevedo, INOVA+, 
catarina.azevedo@inova.business 

• Dilek Fraisl, IIASA,             
fraisl@iiasa.ac.at

Key messages from today

Remember to sign up for the CROPS 
Transnational Community and other CROPS 
activities now: 

https://forms.office.com/e/b5izd5FkdU

By then, visit our website regularly for updates:

https://crops-cs.eu/



STORIES FROM THE 
REGIONS
Climate resilience in practise 
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RESIST Community of Interest:

Bridging policy and practice for climate resilience

Extremadura



RESIST 

Extremadura region

Extreme wildfire events

Source: Grünig, M., Seidl, R., & Senf, C. (2023)



RESIST 

Fire-prone Fire-smart



RESIST

Funding?

Designing fire-smart

landcapes



Agroforestry fuel-breaks (23%)

Pine plantations (59%)

Natural vegetation (18%)

• Matching of high-risk 

areas with potential 

preventive uses

• Search for financial 

support promoting 

farmer engagement

• Carbon credits as 

main financial source 

for large-scale 

landscape change 

RESIST

A real case in RESIST pilot region: municipality of Pinofranqueado



RESIST 



RESIST 

Bee-keeping

Biodiversity

Agroforestry

Thinned pine stand

Grazing

Carbon 

sequestration 

stands



Thanks

UNIVERSITY OF EXTREMADURA 

EXTREMADURA REG. GOVERNMENT 

Fernando Pulido / Mamen Ramírez

FUNDECYT-PCTEX

nando@unex.es / mamenrs@unex.es

Ana Esteban / Pablo Ramiro María García / Gracia Benítez

maria.garcia@fundecyt-pctex.es

gracia.benitez@fundecyt-pctex.es

anamaria.estebanr@juntaex.es

pablo.ramiro@juntaex.es



JOHAN NILSSON
Region Blekinge

62



RESIST

THANK YOU! 
https://resist-project.eu
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