NEVERZ
JI59MORE

POLICY BRIEF

KNK%\?V@%NG

Strategies for climate mitigation and adaptation:
insights from the NEVERMORE and KNOWING projects

As climate change intensifies, regions across Europe
and worldwide must strengthen both mitigation
and adaptation efforts, which should be addressed
through integrated climate policies that maximize
synergies and minimize trade-offs. The
NEVERMORE and KNOWING projects support this
approach by combining climate science, socio-
economic analysis, modelling, sectoral expertise,
and stakeholder engagement to move beyond
fragmented climate  assessments.  Through
integrated modelling, real-world case studies, co-
creation processes, and decision-support tools, the
projects provide practical guidance for developing
climate-neutral and climate-resilient futures at
multiple governance levels. Their findings in this
Policy Brief highlight that effective climate
strategies must be science-based, regionally
tailored, and developed collaboratively with
stakeholders to ensure feasible and transparent
implementation.

Key insight: Policymakers should rely on integrated
mitigation and adaptation pathways to develop
coherent and timely climate policies. Accelerating
climate action is key to reducing future risks and
enabling a just transition toward resilient societies,
with projects such as NEVERMORE and KNOWING
providing practical tools and evidence-based
support for this process.

Climate change: the needs for adaptation and
mitigation modelling

Mitigation and adaptation policies shape future
societies across social, economic, and
environmental sectors, with effects unfolding over
short and long-term horizons. The effective and
sustainable implementation of adaptation and
mitigation  policies and measures requires
understanding of impacts, trade-offs, synergies,
costs, and barriers, as well as social behaviour,
potential response risks, and emerging
opportunities. NEVERMORE and KNOWING address
these challenges by developing an integrated
assessment framework that combines climate
science, impact and risk analysis, sector specific
information, socio-economic data, and integrated
assessment models across multiple scales. By
linking global, European, national, and local
perspectives, it enables consistent evaluation of
climate impacts, vulnerabilities, and policy
responses to achieve climate neutrality while
adapting to climate change. Therefore, the
approach  explicitly  explores interactions,
complementarities, and trade-offs between
adaptation and mitigation strategies, supporting
robust scenario analysis and informed decision-
making, especially through providing integrated
climate mitigation pathways.

Key insights: The integrated modelling framework is
aimed to ultimately provide policy-relevant and
user-friendly tools to help decision-makers design
coherent climate actions and support the transition
towards more sustainable and resilient futures.

The role of case studies as real environments
to understand adaptation and mitigation

Within both projects, case studies play a crucial role
in ensuring the quality and uptake of the developed
pathways.



In NEVERMORE, the five case studies represent
diverse climatic, environmental and socio-
economic contexts that enable the development
and validation of adaptation and mitigation
pathways under real-world conditions. Local policy
storylines were co-created with local stakeholders
starting from the characterization of case studies
and the prioritization of policy measures and were
iteratively refined to ensure alighnment with
context-specific challenges and priorities. These
storylines informed the definition of policy
scenarios simulated in the local model, providing
quantitative results on key indicators. The
analytical framework was further strengthened
through targeted consultations on governance and
financing arrangements, as well as drivers and
barriers to policy implementation.
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Map of the five NEVERMORE Case Studies: 1) Sitia Municipality,
2) Trentino Province, 3) Norrbotten County, 4) Murcia Region
and 5) Tulcea County.

KNOWING focused on three Climate Impact
Contexts (heat & health, soil fertility & agriculture
and flooding & infrastructure) represented by four
case studies, as flooding was treated once with
respect to river and once with respect to coastal
flooding. Apart from the climate contexts, the
regions span from urban to rural areas, different
environmental and socio-economic backgrounds
that are important to cover for a holistic set-up of
integrated mitigation pathways. The case studies
provided information on their future vision, local
conditions  that provided constraints or
possibilities, as well as relevant policy strategies
and data.

South Westphalia
Lauenburg

Naples
Valencia

Agricultural regions Coastal regions

How to prepare resilient infrastructure facing increased

How 10 deal with droughts and changing local climate.

atfecting production in agriculture and agroforestry ‘coastal floodings and stronger storm surges

River regions

How to mitigate damages on infrastructure from flooding and
debris flows following extreme weather events.

Granollers
Tyrol

Urban regions

How to protect the health of urban populations during more
frequent and prolonged heat waves.

Tallinn
Zagreb, Valencia

The four KNOWING Demonstrator Regions and their Followers

(in italics) that represent specific climate impact contexts

(=emerging risks).
Key insights: Case studies provide real-world
environments to co-develop, test, and validate
adaptation and mitigation pathways across diverse
climatic, socio-economic, and governance contexts,
ensuring their relevance and transferability.

Integrating stakeholder needs through robust
stakeholder engagement activities

To integrate the case studies as depicted above, a
well-defined stakeholder engagement strategy and
related activities are key.

South Westphalia local hub participating in KNOWING
consultation activities.

Within KNOWING the implementation of local hubs,
that represents a core group of stakeholders who are
relevant for climate mitigation and adaptation and
represent diverse sectors, was done through a
workshop series (kick-off, challenge, vision, and
pathway) and supported by the developed Shape
Your Future App, which enables direct



communication between local authorities and civil
society, while informing about the intersectoral
effects of adaptation and mitigation through a
storytelling approach. The local hubs therefore
defined the goals of the region and represent key
users of the developed integrated climate

mitigation pathways that display a clearly defined
pathway on how to reach their vision.

Trentino Local Council participating in NEVERMORE consultation

activities.
In NEVERMORE, the co-creation processes support
a deeper understanding of complex climate
challenges, facilitate the development of effective
models, and ensure that ICT tools are usable and
relevant. Engaging stakeholders helps tailor models
to local conditions, enhances usability and
acceptance, and ensures that tools and scenarios
reflect real-world needs. Technical tasks within the
project involve structured consultations with local
actors through the five Local Councils of
Stakeholders and the EU Transnational Council
including experts on climate change. They follow an
adaptable and flexible structure designed to match
the goals of specific activities, the phase of the
technical process assessed, and the knowledge and
expertise of the participants, allowing stakeholder
input to meaningfully shape both models and tools.

Key insights: Strong stakeholder engagement is a
key pillar in both projects, ensuring the
interdisciplinary  co-production of knowledge
through an inclusive process that integrates diverse
perspectives, expertise, and local knowledge,
thereby increasing the credibility, relevance,
usability, and implementation potential of
adaptation and mitigation pathways.

Exploring Adaptation and Mitigation Pathways
Using Storylines

Stakeholder engagement in the case studies helped
develop visions and narratives for achieving climate
neutrality alongside climate change adaptation.
These, in turn, guided modelling work in KNOWING
and NEVERMORE and informed recommendations
for policy measures and regulations.

In NEVERMORE, the modelling activities were
developed across multiple spatial scales to provide a
comprehensive assessment of the impacts of policy
implementation on climate change mitigation and
adaptation. In particular, two complementary
modelling frameworks were used: the NEVERMORE
Local System Dynamics (SD) Model and the WILIAM
integrated assessment model. The NEVERMORE
Local SD Model was developed to support case-
study—level policy analysis using a system dynamics
approach. It  represents complex  socio-
environmental systems, enabling the exploration of
alternative development paths and policy scenarios
with different implementation levels. This allows the
assessment of sectoral and cross-sectoral impacts
before implementation, supporting tailored policy
recommendations for each region. The model
incorporates 23 mitigation and adaptation measures
from the NEVERMORE Policy and Measures (PaMs)
Catalogue across interconnected sectoral modules,
including Land System, Crop System, Population
System, Energy Production, Energy Balance, Tourism
System, Carbon Stock Biomass, Water System,
Transport System, and Flood. WILIAM (Within Limits
Integrated Assessment Model) is a system dynamics
policy model designed to assess the socioeconomic
impacts of energy transitions under biophysical
constraints. It simulates mitigation and adaptation
policies across seven interconnected modules:
Demography, Society, Economy, Energy, Materials,
Land, and Climate. Operating globally with detailed
EU disaggregation, WILIAM builds on MEDEAS model
and has been enhanced through the LOCOMOTION,
and RethinkAction. Version 1.4 incorporates
improvements developed within the NEVERMORE
project and introduces substantial cross-cutting as
well as module-specific enhancements.

Within KNOWING, a regional system dynamics (SD)
model was developed to enable the comprehensive
and intersectoral assessment of mitigation and



adaptation intervention across sectors. This aspect
is key as measures are often chosen with a specific
target sector in mind, e.g. increased parking prices
to reduce transport related CO, emissions, thereby
overlooking potential benefits, such as additional
space for greenery, or response risks due to people
sealing private land for parking spaces. The SD
model links the findings from energy demand and
supply, transport, urban climate, health and
behaviour models to provide specific pathways for
the regions. These pathways provide target values
within the different sectors that need to be
reached stepwise until 2050 to ensure the vision is
met. Thus, strategies can be enriched by these
values and the monitoring thereof.

Key insights: Stakeholder-defined visions and
storylines provide the foundation for modelling
pathways in NEVERMORE and KNOWING, enabling
the development of multi-scale, integrated system
dynamics and assessment models that capture
cross-sectoral impacts of adaptation

mitigation policies towards climate neutrality.
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A cohesive framework of solutions for
improved policy formulation and
implementation

Information and data alone do not drive change, so
both projects combine modelling systems with
tailored tools for different user groups. Results
from KNOWING and NEVERMORE  are
communicated in various formats to engage
stakeholders across policy, economy, science, and
civil society, supporting effective climate mitigation
and adaptation.

For instance, to enable regional stakeholders on
developing and refining climate adaptation and
mitigation pathways, the KNOWING Decision
Support System (DSS) allows the assessment of
available pathways and their degree of
transferability to the region of interest. The
depicted targets regarding mitigation and
adaptation measures present a starting point.
Stakeholders from economy or science might be
more interested in understanding specific
assumptions taken within the applied models, an
information to be found within the knowledge
base. To reach civil society and governmental

stakeholders, the developed blueprint that depicts
the complexities of climate change, modelling and
sustainable transformation in an easy to understand
way, is a useful source of information, similar to the
Shape Your Future App, which targets civil society.
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Tools developed to facilitate communication in KNOWING
(https://knowing-climate.eu/tools-and-services/)

The NEVERMORE ICT Toolkit has been developed to
integrate the most relevant results of the project
into a user-friendly platform, helping to bridge the
gap between scientific research and policy making.
The Toolkit four main components:
Catalogue Explorer, EU/Global-scale Tool,
Study Tool and Gamification Tool. The Catalogue
Explorer enables users to explore a broad database
of climate policies and measures across multiple
sectors. Each policy is clearly defined, with detailed
descriptions of its characteristics, expected impacts,
and resource requirements. Users can download
individual factsheets and use advanced filters to
identify the most relevant measures based on their
specific needs and constraints. The EU/Global-scale
Tool allows users to simulate how different EU and
global respond to policy
interventions over time using the WILIAM model.
Users can create customized scenarios and evaluate
impacts, trade-offs, and differences relative to the
baseline and across other user-defined scenarios.
The Case Study Tool provides an in-depth view of
specific studies, beginning
characterization of the including key
challenges and vulnerable sectors. Users can explore
climate variables and hazard maps, and test policy-
action pathways to better
combinations of policies can improve challenging
The Gamification Tool

includes
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local conditions. is an
educational game designed to help users understand
climate mitigation and adaptation strategies. The
first mission focuses on reducing emissions and

temperature rise, which then shapes the second


https://knowing-climate.eu/tools-and-services/

mission. In the adaptation phase, players progress
through four-time steps (2030-2060), selecting
hazards and measures to reduce risks, all while

managing a limited budget.
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Tools included in NEVERMORE ICT Toolkit: Catalogue Explorer,
EU/Global scale Tool, Case Study Tool and Gamification Tool.

Key insights: Effective climate action requires
combining modelling systems with tailored, user-
oriented tools and communication formats that
translate complex scientific results into accessible
and actionable insights for diverse stakeholder
groups.

Conclusion

Climate change is one of the multiple crises we
currently face, distinguished by the fact that often
its impacts and dynamics occur over much longer
time scales than those usually considered in
decision-making processes.

Nonetheless, our actions at present impact our
living conditions over the next decades. Therefore,
policy regulations that facilitate and enforce the
implementation of sustainable mitigation and
adaptation measures are needed. Both projects
respond to this demand by providing scientifically
sound guidance on the effectiveness and
interdependencies of mitigation and adaptation
and their timeline of integration. The resulting
pathways show the importance of regulations to
achieve the regions’ visions. Their implementation
is supported by the target values provided, that
make the implementation tangible and show that
early action requires less dramatic change than late
action. The integrated approach of mitigation and
adaptation needs to be applied within regional,
national and EU strategies to enable a sustainable
future. Further, the human factor is incorporated
and positively acknowledged within NEVERMORE
and KNOWING by developing comprehensive
communication formats and decision support tools.
All output was co-created through a continuous
exchange with interdisciplinary stakeholders that
are key for achieving climate neutrality and
adaptation, a process that is also required in policy
making to ensure comprehensive policy regulations.
The developed communication formats support the
acceptance of regulations and thus complete the
integrated mitigation pathways.

Contact and further information

Further details can be found on the respective project websites. These also include deliverables, user
stories, experiences, tools and publications

NEVERMORE: Fondazione Bruno Kessler. nevermore-communication@fbk.eu
https://www.nevermore-horizon.eu/

KNOWING: AIT Austrian Institute of Technology GmbH. projectoffice@knowing-climate.eu
https://knowing-climate.eu/
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