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1. Introduction

1.1. Context

Climate change and environmental degradation are global challenges that affect everyone in Belgium. Their
impacts cross borders and influence every aspect of our lives — from the environment and economy to health
and security. Facing these profound risks, it is vital to work together to prepare and protect our citizens, territory,
and society.

Cerac’s mission is to help building a more resilient Belgium by preparing the country to adapt to climate change
and environmental degradation while addressing the associated risks. This approach ensures the protection of
Belgian citizens, territory, and society from potentially severe and irreversible consequences.

Cerac’s role is to serve as a trusted and impartial advisor to the National Security Council, policymakers, and
Belgian citizens. By developing effective risk prevention strategies and adaptation policies, Cerac contributes to
enhancing the safety, security, and well-being of Belgian society.

1.2. Objective

This first Belgian Climate Risk Assessment (BCRA) aims to thoroughly assess the risks Belgium faces due to climate
change and ecosystem degradation. It also evaluates the potential impacts of these risks on key sectors and
systems, such as food systems, energy and transport infrastructure, public health, and natural ecosystems, while
considering broader socio-economic implications. Resulting from a collaboration between a consortium (ICEDD,
VITO, Mdbius, Ramboll, ULiége) and Cerac, the report’s objective is to provide evidence-based insights for the
National Security Council, policymakers, and civil society, by systematically analysing 28 key risks across five
clusters: ecosystems, food, infrastructure & buildings, health & wellbeing, and economy & finance. Its
overarching aim is to inform preparedness, adaptation strategies, and “just resilience” policies, ensuring that
Belgium can withstand future shocks while protecting vulnerable groups.

This assessment represents a major milestone in Cerac's work program as it identifies and prioritises the climate
and ecosystem degradation risks Belgium faces under different scenarios.

Specific objectives

The BCRA:
e  Prioritises risks associated with climate change and ecosystem degradation in Belgium;
e |dentifies knowledge gaps related to these risks and their components;
e Provides recommendations to the National Security Council and other policy makers;
e  Offers guidelines for future Cerac risk assessments.

The first BCRA was developed in three phases.

Phase One: Methodological framework (September - December 2024)
This initial framework has been developed by the consortium and Cerac to:
o Define the key concepts of risk analysis;
e  Specify the methodology for conducting the risk analysis, aligned with the latest European assessment
(EUCRA), international standards (ISO 14091) and frameworks (e.g. IPBES 2019);
e  Outline the approach for a comprehensive literature review;
e Detail how stakeholders (experts) involvement can be integrated into the assessment.
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Phase Two: Risk analysis (January — September 2025)

A crucial element of this phase was risk prioritisation. Given the extensive range of potential risks associated with
climate change and ecosystem degradation, a first selection was required to prioritise the most urgent risks. This
was done based on qualitative considerations of the sectors’ vulnerability, their exposure and the relevance for
the Belgian context, coupled with a quantitative assessment depending on literature availability. Using the
methodological framework, the risk analysis was conducted with special attention to the social impacts on
vulnerable populations as an additional transversal dimension.

Phase Three: Final report (July - October 2025)
The BCRA produced three main outputs at different levels of detail:

e The technical papers (28 x 20-45 pages) provide in-depth assessments of each risk and represent the
basis for the final report and the risk summaries. These are detailed and structured analyses of the risk,
starting from a comprehensive description of the context, followed by qualitative and (when available)
quantitative estimations of the risk severity, the level of confidence, the spatial distribution, arising
social vulnerabilities, policy readiness and a complete list of recommendations generated by the
literature review and expert consultations.

e The final report (+ 200 pages) provides a synthetic overview of anticipated risks, ranks their urgency
within each cluster, and in an overall assessment. It offers transversal analyses for social inequalities,
the comparison with other (climate) risk assessments, and regarding Belgium’s policy readiness. At last,
it provides tailored recommendations (transversal and for each cluster) for the National Security
Council, the federal government, and other relevant stakeholders.

e The risk summaries (28 x 2 pages) provide very concise summaries of the main elements present in
the technical summaries. These are meant for the broader public.

This three-level comprehensive report is designed to serve as a cornerstone for guiding Belgium's efforts to
address the most pressing climate and biodiversity-related challenges, offering varying degrees of detail for
different stakeholder needs —including the broader public.

1.3. How to read this document

The current document is an update of the ‘Methodological Framework’ that was published in December 2025.
While the first version provided an initial guidance, this second version reports on the final methodology that
was adopted. Given the restricted time available for the assessment and an important quantity of methodological
issues that arose during the exercise, the methodology needed frequent refinements. These concerned
simplifications due to time concerns, but also methodological expansions due to higher quality demands.

The first Belgian Climate Risk Assessment (BCRA) uniquely addresses risks driven by climate change and
ecosystem degradation, reflecting a growing global effort to bridge these two scientific domains (Portner et al.,
2021). While integration across these sectors remains limited, the BCRA seeks to explicitly assess context-specific
interactions between climate and ecosystem degradation risks, inciting policymakers to tackle these interlinked
challenges holistically.

The BCRA methodology is structured according to three sequential steps: risk identification (chapter 2), risk
analysis (chapter 3), and risk prioritisation (chapter 4), in line with standard risk assessment practices. These
three analytical steps were complemented by a fourth step: expert consultation (chapter 5).

This framework captures the distinct yet overlapping approaches of the climate and biodiversity expert
communities, which are traditionally siloed disciplines. By systematically integrating climate and ecosystem risk
assessments, the BCRA provides a forward-thinking model for addressing these interconnected challenges,
guiding Belgium toward more resilient policymaking.
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1.4. Background rationale

This first Belgian Climate Risk Assessment (BCRA) addresses the impacts of climate change and ecosystem
degradation across the entire territory. It relies on existing information (literature reviews and expert
consultation) and interprets, analyses, and communicates findings within a unified framework. Sectoral expertise
is integrated through a Steering Committee, which includes federal and regional civil servants, while external
experts contribute by reviewing results and providing policy-related guidance on adaptive capacity.

The BCRA builds on several existing methodologies for Climate Risk Assessment (CRA):

1.

2.

3.

1SO 14091 (ISO, 2021):

o A systematic guide for CRA across sectors, addressing current and future climate risks.

o Strengths: Comprehensive risk assessment phases.

o Limitations: Lacks methods for prioritization, uncertainty management, and risk chains.

IPCC Sixth Assessment Report (IPCC, 2023b):

o Provides a risk-based conceptual model, emphasizing uncertainties and the socio-cultural
dimensions of impact analysis.

o Strength: Risk prioritization as a normative step.

Country case studies:

o New Zealand CRA1 (AECOM et al., 2020): A detailed methodology with emphasis on
stakeholder participation and local community engagement.

o UK CRA3 (Watkiss & Betts, 2021): Provides well-documented scientific evidence but does not
separate impact from probability in risk expressions.

o Germany CRA2 (Kahlenborn et al.,, 2021): Separates technical and normative assessment
levels, offering a structured interplay of literature review, indicators, modelling, and expert
interviews.

o Netherlands CRA2 (Witmer et al., 2023): Integrates lessons from Germany and the UK,
emphasizing security-based risk frameworks and low-probability, high-impact risks.

European Climate Risk Assessment (EEA, 2024):

o Identifies 36 severe climate risks in Europe, prioritising them based on severity, policy
readiness, and social justice considerations.

o Noteworthy: Blends qualitative and quantitative data but excludes geopolitical risks and
private-sector-managed risks.

Belgium has also conducted several analyses that involve elements relevant to climate risks:

Socio-economic Impact Study (De Ridder et al., 2020) : Commissioned by the National Climate
Commission, it provides an initial overview of climate-related risks.

National Security Strategy (Gouvernement fédéral, 2021): Identifies climate change as a driver of
environmental disruption and societal threats, highlighting critical risks like extreme weather,
biodiversity loss, and infrastructure vulnerability.

Belgian National Risk Assessment (BNRA) (National Crisis Centre, 2024): Developed a new
methodology addressing risks for 2023-2026 and beyond (e.g., 2050-2053 climate impacts),
incorporating input from 160 experts.

Le « diagnostic des vulnérabilités » (Harchies et al., 2025) conducted for the Walloon Region: This
study updates climate projections and develops climate risk indicators using the most up-to-date
scientific information to support adaptation efforts by field stakeholders and decision-makers.

At the European level, Member States are required by the EU Regulation 2021/1119 to report biennially on
climate adaptation policies, objectives, and institutional frameworks. These reports, coordinated in Belgium by
the National Climate Commission, provide essential data for refining vulnerability and exposure assessments.

Ecosystem Degradation Risk Assessments
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Unlike for climate change, comprehensive ecosystem degradation risk assessments at the national level remain
scarce. Notable international resources include:

e EU Ecosystem Assessment (Maes et al., 2021): A detailed review of ecosystem services across Europe.

e |PBES Regional Assessment (IPBES, 2018): Covers biodiversity and ecosystem services in Europe and
Central Asia.

e |IPBES-IPCC Workshop Report (Portner et al., 2021): Explores the intersection of biodiversity and climate
change risks.

1.5. BCRA & BNRA: Complementary Risk Assessments

The first Belgian Climate Risk Assessment (BCRA) and the Belgian National Risk Assessment (BNRA) (National
Crisis Centre, 2024) are complementary exercises, each with distinct objectives and methodologies.

The BCRA focuses specifically on the impacts of climate change and ecosystem degradation on key sectors such
as food systems, energy and transport infrastructure, public health, and natural ecosystems. Its purpose is to
rank climate and biodiversity-related risks in terms of urgency levels and to provide recommendations to the
National Security Council.

The BNRA, rooted in Decision No 1313/2013/EU of the EU Civil Protection Mechanism, adopts an "all-hazards"
approach to identify and assess a much wider range of risks likely to affect Belgium. Article 6 of this Decision
requires all Member States to submit a summary report consisting of two parts:

e Arisk assessment, identifying the national risks likely to affect the country.
e An assessment of risk management capabilities, outlining the prevention and preparedness measures
already implemented to address these risks.

All Member States are required to prepare a report for a three-year period. The recent BNRA is relevant for the
period 2023-2026. By sharing risk assessments between Member States, the National Crisis Centre (NCCN) can
exchange targeted information and best practices at European level. This allows for an effective and coherent
approach to disaster prevention and preparedness within the EU mechanism. This report is primarily aimed at
Belgian organisations working in the field of risk management and national security.

The BNRA aims to feed the risk cycle (see Figure 1).

The first part of this risk cycle consists of the risks identification; the BNRA’s results
provide important input for all subsequent stages of the risk cycle, such as the
preparation and updating of emergency plans and procedures. The findings drawn

NATIONAL

EVALUATION RESILIENCE

from the BNRA contribute to more efficient emergency planning and a better RECOVERY /\pnzmmm
understanding of crisis management. The iterative nature of the BNRA acts as a
driver for continuously improving the understanding of the risks involved, enabling A T
better anticipation and management.

Figure 1: Risk cycle
Within the BNRA, risks were assessed by more than 160 experts from more than
140 organisations who voluntarily went through the BNRA process for one or more risks. These experts were
mainly from the public sector but, in addition, academics and private operators also participated.

The BNRA contains 118 risks, divided into 7 categories, each of which was subject to an in-depth risk assessment:
e  Human-made risks caused by malicious intent
e  Cyber risks

e Societal risks originating from the failure of essential services provided by critical and vital entities (cfr.
CER and NIS2 directives)
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e Technological and economic risks: linked to industrial accidents and infrastructure failures, industrial
and nuclear incidents, leaks of hazardous materials (biological, chemical, nuclear or radioactive) and
accidents involving means of transport (air, rail or road).

e Health risks: can affect public health and the quality of the environment through changes in living
environments (in particular: air, water and soil pollution), contamination of foodstuffs and the
emergence of dangerous plagues affecting humans, animals and plants.

e Natural risks: related to all types of extreme weather conditions (e.g. floods, droughts, heat and cold
waves, storms, tornadoes, hail, snow, frost and ice, lightning), different types of geophysical processes
(e.g. subsidence and heave, riverbank erosion) and extraterrestrial risks (meteorites and solar radiation
storms).

e Emerging risks whose development should be considered in the coming decennia.

For most of the 118 hazards listed in the risk catalogue,

it is possible to conceive a wide range of incidents (or, in * Relatively small impact

some cases, incidents that have already occurred). In * Usually relatively high probability
doing so, the impact can vary greatly from one scenario

to another. Therefore, the BNRA suggests three

scenarios for each risk, with increasing levels of

intensity. For each of these risk scenarios, a risk analysis * Relatively large impact
is then carried out to identify the most relevant * Usually relatively low probability
scenario.

A risk is defined in relation to its probability and its )

impact. Probability refers to the likelihood of an event * Very large impact

occurring. The consequences, or the effects of an event * Usually a very low probability
on society constitute the impact of the risk.

The risks are then ranked according to the product of these two factors:

Risk = probability (P) x impact (I)

For each assessed risk, it becomes possible to subsequently identify the risk scenario with the highest risk score
as the most relevant scenario of that risk.

The actual impact of an incident can occur in many different areas, such as the number of human fatalities,
environmental degradation or financial losses. These are known as impact indicators. The BNRA distinguishes
ten different impact indicators divided into four impact categories: human, societal, environmental and financial
impacts. Each impact indicator is expressed in a specific unit.

The BNRA does not only examine each risk separately but focuses on the causal links between risks and their
cross-sectoral impacts. For example, a disruption of digital communications does not only affect the
telecommunications sector but can also have an impact on a wide range of other sectors, such as transportation
and the medical sector. This resulted in a network of interconnected risks. These links were then integrated into
a mathematical model and automatically included in the results of the risk analysis (available through the BNRA
application).

While the estimates provided by the expert panels cover a period of three years into the future, the methodology
also considers the fact that some risks cannot be adequately expressed within this limited timeframe. This is the
reason why particular attention was paid to risks subject to climate change and new emerging risks. To assess
the impact of climate change, the BNRA also includes an estimate of the evolution of each risk up to 2050. The
experts have therefore assessed whether the probability of each of these risks could be expected to increase as
a result of climate change and, if so, to what extent.

The BNRA does not want to provide policy guidance: it wishes to inform a broad public on the risks assessed. It
does not provide an explicit ranking of the risks but proposes a selection of 29 of the 118 risks examined: this is
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presented as a selection of the most important risks (high probability and/or impact values) by risk category,
supplemented by some risks that have been brought to public attention due to relevant incidents in recent years.

Objects

Temporality

Conceptual
frame

Objectives

Resources
& methods

Risk
categories

Risk chains

Table 1. Methodological comparison between the BNRA and the BCRA.

BNRA

All hazards (including climate change
and its related hazards).

Biodiversity was considered as a
potential subject of damage and impact
indicator.

2023-2026

(+ probability changes of risks due to CC
in 2050 considering the RCP5-8.5 or
SSP5-8.5 IPCC scenario)

Risk analysis (I x P)

Inform the authorities in charge of risk
management

Step 1
BNRA => list of 118 risks

Step 2
Literature review and scenarios
development

Step 3

Delphi analysis with 160 experts from the
diverse risk domains (consulted through
an online app and through online and
physical consensus meetings).

Categorised according to the source of
the hazard

Considered within the mathematical
model (according to expert inputs) and
visualized by Sankey diagrams within
the BNRA application.

BCRA

Risks derived (directly and indirectly) from climate
hazards and ecosystem degradation related hazards.

Risk assessments according to three different global
warming level increases: 2°, 3°, 4° (see 2.1.7.2)

Risk analysis (exposure x vulnerability)
Strong attention to uncertainties and unknowns

Inform the National Security Council and the
authorities in charge of defining adaptation policies

Step 1

Filtering of risks from all possible combinations of
hazards and exposed systems (N = £1000) to obtain a
final selection of 28 risks.

Step 2

Risk assessment based on scientific literature review.
Risk urgency scoring and ranking, based on risk
severity x policy readiness x confidence.

Step 3

Confronting risk assessment draft to multiple rounds
of expert elicitation, including one-on-one
interviews, workshops and Delphi surveys. Experts
included among others: academics, civil servants,
NGOs, private actors.

Analysis within each of the clusters

Development of risk impact chain diagrams based
on the literature review for all risks.

Even though some risks are shared, the methodological approach is distinct (e.g., usage of 2-3-4°C GWLs in
BCRA) and therefore complementary. Both assessments are essentially relevant for federal authorities,

whereas Regions are currently more active in climate change and biodiversity monitoring and adaptation.

The similarities between the BNRA and BCRA warrant collaboration which was guaranteed by involving the

NCCN in the steering committee as well as during discussions concerning literature reviews, and throughout
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workshops and Delphi consultations. Most importantly, two transversal workshops —in March and in
September 2025 — were organised around civil security issues with participation of the NCCN.

2. Risk identification

2.1. Climate risks

2.1.1. Conceptual framework

The IPCC AR5 (2015) defines risk assessment as the “qualitative and/or quantitative scientific estimation of
potential for adverse consequences for human or ecological systems, recognizing the diversity of values and
objectives associated with such systems”. Relevant adverse consequences include those on lives, livelihoods,
health and well-being, economic, social and cultural assets and investments, infrastructure, services (including
ecosystem services), ecosystems and species.

Risks emerge from dynamic interactions between:

e climate-related hazards and
e the exposure and vulnerability of human or ecological systems to those hazards.

IPCC (2015) conceptualises risks as “the potential for consequences where something of value is at stake and
where the outcome is uncertain, recognising the diversity of values”.

In practical terms, risk is often represented as:

Risk = Probability of occurrence of hazardous events or trends x Impact of those events or trends |

This framework underscores the importance of addressing both the likelihood of hazardous events and their
potential consequences, fostering a comprehensive understanding of climate-related risks (see Figure 2).

Impacts
Cli Vulnerability Socloeconomlc
imate processes
Socioeconomic
Natural pathways
variahility
Adaptation and
mitigation
Anthrlapogentc actions
climate |
change I
' Governance
Exposure
Emissions

and land-use change

Figure 2. lllustration of the core concept of risk. Source: IPCC (2015).
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The IPCC AR6 (2023) builds on earlier approaches by integrating:
e Risk, solutions, and preparedness.
e  Ashift towards dynamic adaptive pathways for iterative risk assessment and management.

AR6 emphasizes a transition from top-down, biophysical assessments of vulnerability to better integration of
bottom-up approaches that consider:

e Social and contextual determinants of vulnerability, which vary across communities and evolve over
time.
e Local knowledge, equity, and social justice in climate responses.

This shift bridges climate risk and disaster risk communities, aligning their shared focus on addressing
vulnerabilities to hazardous events. There is however less practical guidance on how to apply this at national
level with context similar to Belgium.

The BCRA is mainly based on the AR6 conceptual framework. A strong focus has however been put on the social
dimensions within the analysis of individual risks, and a large stakeholders’ consultation during the BCRA to
improve the consideration of social, contextual determinants and local knowledge

2.1.2. Key definitions

CLUSTER

Following the approach of the EUCRA, clusters group systems and sectors with similar characteristics. This
pragmatic approach acknowledges that these groups are not necessarily comprehensive; a selection of systems
was made based on the relevance for Belgium and data availability.

SYSTEM

In risk assessment, a system is described as “a set of interrelated or interacting elements” (ISO, 2021). Systems
are not static entities that exist independently; rather, they represent dynamic networks of relationships.

HAZARD
A hazard refers to a potential source of harm, encompassing threats such as:
e Loss of life, injury, or other health impacts.
e Damage to property, infrastructure, and livelihoods.
e Disruption of services, ecosystems, and environmental resources.
In the context of this BCRA, hazards typically relate to climate-related physical events or trends, including:
e Slow-onset changes (e.g., long-term temperature increases).
e Rapid climatic extremes (e.g., heatwaves).
e Increased variability, affecting weather patterns and their predictability.

The selection and justification of specific hazards and systems considered in this BCRA are detailed in Sections
2.1.3 and 2.1.4.2 of this chapter.

IMPACT

Impact denotes the effects of climate change or extreme climate events on natural and human systems within a
specific time frame. Impacts include:

e Effects on lives, livelihoods, health, ecosystems, societies, and cultures.
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e Consequences for infrastructure, economies, and services.

e Physical impacts, a subset of geophysical effects, such as floods, droughts, and sea-level rise (ISO,
2021).

Impact is a function of:
e Exposure: The presence of people, species, ecosystems, or assets in areas susceptible to hazards.
e  Vulnerability: The system’s susceptibility to harm, influenced by sensitivity and adaptive capacity.

o Sensitivity: The degree to which a system is affected, positively or negatively, by climate
variability or change. Sensitivity is an intrinsic property of the system and depends on its
internal characteristics

o Adaptive capacity: The system’s ability to adjust to climate change, which depends on diverse
factors such as scientific, political, and institutional aspects; financial and technical capabilities
and social, ecological, and natural resources. Adaptive capacity influences whether potential
impacts translate into tangible risks reflecting uncertainties in policy implementation,
investments, and technological transitions.

2.1.3. Climate hazards

Table 2 below provides the final list of hazards as classified in the Governance Regulation® and the EU Sustainable
Finance Taxonomy?.

Table 2: Selected hazards for the climate risk assessment.

Temperature- . .
P Wind-related Water-related Solid mass-related
related
Chronic Changing Changing wind- Changing Coastal erosion
temperature (air, patterns precipitation
freshwater, marine patterns and types
water) (rain, hail, snow-ice)
Temperature Precipitation and/ Soil degradation
variability or hydrological (including
variability desertification)
Ocean acidification Soil erosion
Saline intrusion
Sea level rise
Water scarcity
Acute Heatwave Cyclone Drought Landslide
Cold wave/ frost Storm Heavy precipitation Subsidence
Wildfire Tornado Flood

1 The Governance Regulation (EU) 2018/1999 requires that EU MS (Member States) report on hazards, affected sectors and other factors regarding climate
change adaptation (among many other things); it can be found here: https://eur-lex.europa.eu/eli/reg/2018/1999/0j. The Implementing Regulation (EU)
2020/1208 provides the templates for how MS have to report and can be found here https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32020R1208. The hazard classification system is in Annex | of the Implementing Regulation.

2 The base regulation (EU) 2020/852 establishes a framework to facilitate sustainable investment. See: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32020R0852. It is then operationalised through several delegated regulations, including Delegated Regulation Delegated Regulation
(EU) 2021/2139 which further defines the framework for the climate objectives (see Annex Il Appendix A for the hazard classification). See: https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=celex:32021R2139#d1e32-346-1.
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The following hazards were not part of the BCRA since they are not relevant in Belgium and are also not projected
to become relevant in the future:

e Avalanche

e Snow and ice load
e  Permafrost

e Seaice cover

e  Solifluction

The definition of each hazard reported from the IPCC glossary (IPCC, 2023a) is given in Annex 1.

2.1.4. Systems exposed

In developing a risk assessment system, it is essential to account not only for the impacts on physical components
and assets, but also for the impacts on their mobility and the services they provide. This comprehensive view
ensures a more dynamic and holistic understanding of risk.

As stated in section 2.1.2, the ISO (2021) defines a system in risk assessment as “a set of interrelated or
interacting elements”. It is not a static entity that exists a priori but rather a dynamic network of interacting
components (Dawson et al., 2018; Ison, 2016). The challenge lies in delineating the system’s boundaries and
understanding the types of dynamic interactions within the system itself and with external factors and systems.

The EUCRA model (EEA, 2024), which was adopted as one of the key frameworks, organises systems into five
main clusters:

Ecosystems

Food

Human & Health
Infrastructure
Economy & Finance

vk wnN e

Table 3 presents a first selection of relevant systems to be used in the BCRA. This categorisation serves as an
initial step to begin the risk analysis and may be adjusted during the project if deemed relevant. Annex 2 provides
details on the origin of these clusters and systems from the referenced CRAs and includes their definitions. In a
second instance, some of these systems were removed from the analysis — often due to insufficient literature or
secondary priority compared to other systems. Still, they are mentioned in the final report because they are
considered relevant and would ideally be analysed in the next BCRA if resources allow for it. Also note that some
overlap between systems is possible. For example, the ‘health system’ categorised under the Health and
Wellbeing cluster includes health infrastructure and therefore overlaps with the Infrastructure and Buildings
cluster.

Table 3: List of clusters and systems exposed. Systems that are relevant for Belgium but eventually discarded in the first
BCRA are greyed out.
Clusters Systems
Marine & coastal ecosystems

Freshwater & wetland ecosystems

ECOSYSTEMS .
Soil ecosystems
Forest ecosystems
Crop production & agroecosystems
Livestock production
FOOD
Food security
INFRASTRUCTURE & Buildings
BUILDINGS
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Critical infrastructures & networks supporting essential services:
Data, communication and information
Mobility of goods and people
Energy security
Water security
Waste management
Population wellbeing
Health system

Social cohesion & inequality
HUMAN & HEALTH

People displacement
Insurance & finances

Industry & services
ECONOMY & FINANCE

International trade

Some systems of EUCRA have not been taken into consideration for the BCRA:
e  Arctic and mountains ecosystems: not relevant in Belgium

e  Fisheries production: one of the risks identified in EUCRA for the system “food production”. Although “crops”
and “livestock” have been suggested as separated systems, “fishery production” is a minor economic sector
in Belgium (<1% within added value of agriculture sector), although this sector has an important impact on
marine ecosystem. This sector is not considered in this first BCRA.

e  Qutermost regions (Amazonian forest, Micronesia, small islands): not relevant for Belgium.

e Tourism as a sector is not included in the EUCRA, nor in other CRAs (except for NZ CRA1 (AECOM et al.,
2020)). It was mentioned in one study (De Ridder et al., 2020) regarding the socio-economic impact of
climate change in Belgium but was considered “not affected”.

2.1.5. Transversal aspects
Certain dimensions, while not explicitly identified as systems, require integration across all clusters:

Societal vulnerabilities: Climate risks exacerbate structural inequalities and injustices. Adaptation strategies can
be more effective when principles of justice are integrated. For instance, the EUCRA report emphasizes that some
groups — such as the young, elderly, low-income households, minorities, and individuals in poor health — are
particularly vulnerable. Just resilience requires consideration of distributive, procedural, and recognition justice
to reduce vulnerabilities. Social inequality can serve as a specific focus in climate change and adaptation policies
(EEA, 2024), although some approaches (Witmer et al., 2023) do not treat it as a separate issue.

In BCRA, the contribution of risks (and adaptation strategies) to the structural quality of society and local
communities is considered at three levels:

1. Asadistinct risk: the “risk to social cohesion and inequalities due to climate change”, which details how
climate change will exacerbate existing inequalities, ultimately leading to reduced social cohesion.

2. As a vulnerability dimension across each separate risk. For each risk, a section entitled “societal
vulnerabilities” discusses these issues in detail in the technical papers.

3. As a transversal chapter in the final report, that considers the general patterns arising from the
individual risk assessments.
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Policy readiness: Important dimensions to be considered are stability of norms, cooperation between
institutional systems in federal Belgium, and international relations.

In BCRA’s individual risks’ analysis, the contribution of risks (and adaptation strategies) to the structural quality
of society also includes the attention to trust in institutions and quality of norms in the dimension “societal
impact”. Dimensions such as normative diversity and cooperation between institutional systems in federal
Belgium, as well as EU institutional requirements are considered in the section “Policy readiness”. International
relations are mainly addressed in finance and trade issues in different clusters.

2.1.6. Climate risks from the combination of hazards & exposure

Analysing the combination of climate hazards and exposed systems yields approximately 600 potential
combinations (see Table 4). Each combination being potentially a source for more than one risk.

A first comparison was done with other CRAs to see what hazard-exposure combination has led to risks that
were selected. The EUCRA listed 36 severe risks at the end of their assessment process (see Annex 3), which
served as starting point for this benchmark. Annex 4 shows the consistency of risks between EUCRA and
Belgian adaptation plans (federal and regional), while Annex 5 provides a similar consistency check with
neighbouring countries (DE, UK, FR). This benchmark highlights the following points:

1. The wording of risks in the semantic sense is more precise and encompassing in the BCRA compared
to the EUCRA. Most BCRA risks represent a decent match with the EUCRA.

2.  While EUCRA serves as a robust foundation, the wording of risks was sometimes needed to adapt
them to the Belgian context.

Table 4 represents the starting point of the risk selection. Based on this matrix that crosses all systems and
hazards, a first selection was made regarding potentially relevant risks for Belgium. Risks were then further
filtered based on a literature review, as follows:

1. A quick, literature search was conducted with each hazard-system pair as keywords (e.g. wildfire and
crops), complemented to generic keywords such as climate, risk, impact and Belgium.
2. Based on the titles of the first 30 publications, potential risks were categorised according to:

a. Risks to analyse: The available literature suggests that this risk is a primary concern for
Belgium;

b. Risks that will NOT be analysed: While literature is available and the risk exists for Belgium,
the resources available for this study do not allow us to cover all risks. These are considered
second priority, and will be analysed in a future study;

c.  Known unknown: We know there is a potential risk for this combination of system and hazard,
but there is no literature available to document it for Belgium;

d. Unknown unknown: There is no literature available to confirm whether or not a risk exists in
Belgium for this combination of hazard and system;

e. Non-relevant: It is certain that this combination does not pose a relevant risk for Belgium.

3. The two first categories (a and b) are adjusted to reach a maximum of 30 risks that will proceed to the
complete risk analysis (see Appendix 11). Originally, 30 risks were analysed. However, in two cases, risks
were merged into one.
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Table 4: Exposure to climate hazards for each cluster and systems, using a conservative approach. Cross-marks represent all risks that could potentially be relevant for Belgium and
that were subsequently verified for relevance and data availability via the literature keyword search.

CLUSTERS AND SYSTEMS

Category

Temperature-
related

| Wind-related

‘ Water-related

Solid mass-related

Hazards

Changing temperature (air,
freshwater, marine water)
Temperature variability

Heatwave
Cold wave/ frost
Wildfire
Changing wind-patterns
Cyclone
Storm
Tornado

Changing precipitation patterns
and types (rain, hail, snow-ice)
Precipitation and/ or
hydrological variability
Ocean acidification

Saline intrusion
Sea level rise

Water scarcity
Drought
Heavy precipitation
Flood
Coastal erosion

Soil degradation (including
desertification)
Soil erosion

Solifluction
Landslide

Subsidence

X X X X

X X X X X

X X X X X X X X X X

x

X X X X

X

X X X X X X X X X

<

X X X X

X X X X X

>

X X X X

>

X X X X

X X X X

X X X X X X

X X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

X X X X X

X X

>

X X X X X

x

X X X X

X X X X X X

X X X X X

X X X X X

X X X X X

x

x

X X X X X

X X X X X X X X
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2.1.7. Scenarios and time horizon

2.1.7.1. Climate scenarios

Several protocols have been successively used by the IPCC to describe different future climate scenarios, considering
uncertainties regarding future greenhouse gas emissions and their impact on the level of global warming. The fifth
IPCC report (IPCC, 2015) was based on four scenarios defining emission trajectories and a corresponding level of
radiative forcing by the year 2100, the Representative Concentration Pathways (RCPs): RCP 2.6 (low emissions), RCP
4.5, RCP 6.0 (intermediate scenarios) and RCP 8.5 (high emissions). These scenarios continue to be widely used as
references in the literature on the effects of climate change and hazards evolutions.

The complementary approach deployed in the framework of the 6th assessment report (IPCC, 2023b) seeks to
illustrate a set of trajectories accounting for uncertainties linked to global socioeconomic dynamics, independently
of the effects of climate change. These are the five Shared Socioeconomic Pathways (SSPs) — considering economic
trajectories and demographic ones on an aggregated scale. The five Defined Trajectories - Sustainability (SSP1),
Middle of the Road (SSP2), Regional Rivalries (SSP3), Inequalities (SSP4), and Fossil-fuelled Development (SSP5) —
are differentiated by a set of assumptions concerning development, the evolution of inter- and intra-national
inequalities, institutional frameworks, or international trade. The SSP scenarios provide a modelling work that
combines socioeconomic trajectories and future radiative forcing levels. The SSPs include high and very high
greenhouse gas emission scenarios (SSP3-7.0 and SSP5-8.5 respectively); intermediate greenhouse gas emission
scenarios (SSP2-4.5); and very low and low greenhouse gas emission scenarios (SSP1-1.9 and SSP1-2.6 respectively).

Most of the RCP and SSP scenarios can be paired, except for SSP1-1.9 and SSP3-7.0 which have an equivalent in
terms of radiative forcing in the generation of RCPs scenarios, and the RCP 6.0 scenario does not have an equivalent
in the generation of SSP scenarios.

Each SSP-RCP paired scenario — SSP5-8.5 with RCP8.5, SSP2-4.5 with RCP4.5, and SSP1-2.6 with RCP2.6 — exhibits
similar trajectories, yielding aligned results by the year 2100, as illustrated in Figure 3. This indicates that future
climate tendencies under SSP and RCP scenarios are comparable when they share the same radiative forcing levels.
However, it is important to exercise caution when comparing these scenarios; direct comparisons should focus on
the model ensemble mean, as the multi-model variability within SSP ensembles is more dispersed than that within
RCP ensembles at equivalent radiative forcing levels (Tebaldi et al., 2021). For more information on SSPs, please refer
to IPCC (2021).

°C
> SSP5-8.5
4 SSP3-7.0
3 SSP2-4.5
2 SSP1-2.6

SSP1-1.9

1 ——\,_/—‘4_,\/\//'/
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-1
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Figure 3. Global surface air temperature change relative to 1850-1900. Source: IPCC (2021).
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Standard practices for climate risk assessment, as recommended by frameworks such as the Equator Principles
(Equator Principles & Ramboll, 2023) and 1SO14091 (ISO, 2021), enforce the use of a minimum of two scenarios,
including one that assumes high emissions.

In EUCRA (EEA, 2024), the chosen scenarios are SSP1-2.6 and SSP3-7.0 whereas Belgian level socio-economic impact
used RCP2.6, RCP4.5, RCP8.5 (De Ridder et al., 2020).

To conclude, several scenarios can be selected to evaluate climate impacts. This means that choosing a specific
scenario would exclude part of the literature that could be relevant for the risk. Therefore, another approach is
recommended: the use of Global Warming Levels (GWLs).

2.1.7.2. Global Warming Levels (GWLs)

Climate scenarios entail a high level of uncertainty. To address this, the IPCC has proposed an alternative
methodology: considering 'global warming levels' (GWLs), defined relative to the 1850—-1900 baseline. Thinking in
terms of GWL allows us to overcome the limitations associated with scenarios, because several scenarios can lead
to the same level of warming (Lepousez & Aboukrat, 2022) (see Figure 4). This approach acknowledges that the
impacts of climate change are more directly correlated with specific levels of global warming than they are with
any emission pathway. The primary GWL benchmarks include increments of 1.5°C, 2.0°C, 3.0°C, and 4.0°C above
the pre-industrial average (Chen, 2021) .

GWLs are determined by taking a period during which the average global temperature change reaches a targeted
warming level. It depends of course on the period (usually considering 20-year to 30-year periods), the scenario and
the Model used.

The French government has established a reference trajectory for climate change adaptation. This framework
associates specific GWLs with time horizons, defining them as GWL 1.5°C by 2030 (near-term), GWL 2°C by 2050
(mid-term), and GWL 3°C by 2100 (long-term). Figure 4 illustrates how the French trajectory corresponds with the
2030-, 2050-, and 2100-time horizons of the climate scenario SSP2-4.5. The Cordex.be Il project (involving the main
Belgian universities and Belgian Royal Meteorological Institute) also decided to use GWL 2°C and 3°C (Vandelanotte
et al., 2024). GWL 2°C would be reached around 2040-2050 and GWL 3°C around 2070.

(a) Global surface temperature change relative to 1850-1900
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o}
=1 ¥ "
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Figure 4. Illustration of the Socio-economic pathways (SSPs) and the different timing in which they reach GWL +2°C and GWL
+3°C. Adapted from Masson-Delmotte et al. (2021, p. 25).
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2.1.7.3. Guidance on their use in the literature review

The BCRA builds on the approached adopted by the French government and Cordex.be Il (Vandelanotte et al., 2024)
to identify corresponding GWLs for each of the SSP/RCP scenarios. It is also based on the 'Warming level crossings'
from CMIP5 and CMIP6 scenarios/ensembles detailed by Tebaldi et al. (2021).

Table 5 summarises the translation of SSP/RCP climate scenarios into GWLs and was used during the risk analysis
process. The numbers on the bottom row of each cell indicate the range of time horizons when a certain GWL is
reached — based on an ensemble of scenarios.

Table 5. GWLs equivalent for combination of scenarios and time horizon

SSP1-1.9 SSP1-2.6 RCP 2.6 SSP2-4.5 RCP 4.5 SSP3-7.0 SSP5-8.5 RCP 8.5
GWL 2°C - Long-term Long-term Mid-term Near-term Near-term Near-term Near-term
[2029 - [2040 - [2028- [2035 - [2031 - [2027- [2030 -
2100] 2100] 2080] 2051] 2064] 2054] 2056]
GWL 3°C - - - Long-term Long-term Long-term Mid-term Mid-term
[2055 - [2069 - [2052 - [2045 - [2051 -
2100] 2100] 2100] 2080] 2085]
GWL 4°C - - - - - NA Long-term | Long-term
(slightly [2060 - [2068 -
>2100) 2100] 2100]

As the global mean temperature is already nearing the GWL1.5°C threshold, it is considered less relevant for the
scope of this study. Therefore, the analysis concentrates on the GWLs of 2°C, 3°C, and 4°C. For the sake of scientific
consistency, the literature review only considers research using either GWLs or SSP/RCP scenarios.

There is still a potential for scientific bias underscoring the idea that the level of impact will be the same at equivalent
levels of warming, regardless of the scenario and the time horizon. For example, a forest ecosystem under +3°C
warming by 2045 (+ SSP5-8.5 scenario) will undergo much greater stress than under +3°C by 2100 (+ SSP2-4.5). That
is because the forest ecosystem will have had, respectively, 20 years compared to 75 years to evolve and adapt to
its new climatic conditions. While the table is a guidance, the risk assessor should always consider to which degree
the sensitivity and adaptive capacity of the exposed system depend on the time horizon.

Finally, it is important to note that GWL2°C, GWL3°C, and GWL4°C represent global increases relative to the 1850-
1900 baseline. This is not equivalent to what Belgium will experience locally by the end of the century. The
correspondence between the GWLs and relative warming in Belgium is presented in Table 6.

Table 6. Global warming and Belgium warming relative to the 1850-1900 baseline.

Global Warming Level (GWL) Local warming level in Belgium?

+2°C +2.2°C
+3°C +3.4°C
+4°C +4.5°C

3 Data from Copernicus Interactive Climate Atlas of Copernicus Climate Change Service
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2.2. Ecosystem degradation related risks

2.2.1. Conceptual framework and key definitions

Biodiversity, or biological diversity, is defined by the Convention on Biological Diversity (CBD) as "the variability
among living organisms from all sources, including terrestrial, marine, and other aquatic ecosystems, and the
ecological complexes of which they are part; this includes diversity within species, between species, and of
ecosystems." (UNEP, 2011).

The IPBES Global Assessment Report on Biodiversity and Ecosystem Services (IPBES, 2019) synthesises the current
knowledge on biodiversity and highlights its rapid deterioration. It identifies five main anthropogenic drivers of
biodiversity loss: (i) Land and sea-use change; (ii) Direct exploitation of species; (iii) Climate change; (iv) Pollution
and (v) Invasive species. Biodiversity is vital to humanity, and its decline imperils people’s life quality. However, it is
not only biodiversity loss that threatens society, but also the drivers of biodiversity loss themselves. For instance,
land-use changes such as deforestation and urbanisation are major drivers for the emergence of zoonotic diseases.

Unlike the IPCC’s risk framework for climate change, biodiversity risks are less formally conceptualised. However,
the IPBES offers a generic framework that emphasises the relationship between nature and people, which can serve
as a basis for identifying risks to human societies from ecosystem degradation.

In its global assessment, the IPBES refers to the concept of “nature” more commonly than “biodiversity” to align
with various cultural perceptions of biodiversity, ecosystems and the Earth across the world (UNEP, 2011).

Within IPBES’ conceptual framework (see Figure 5), the relation between nature and people is channelled in one
way through the anthropogenic drivers of change, and in the other way through nature’s contribution to people
(or ecosystem services). Nature’s contributions to people are vital to human existence. Most of them are considered
irreplaceable or not fully replaceable (UNEP, 2011).

Global
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and harmony with Mother Earth 7
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Figure 5. IPBES conceptual framework. Source: Diaz et al. (2015) in IPBES (2019).

Even though biodiversity-related risks have historically received less attention than their climatic counterparts,
literature on “biodiversity risk” has since recently emerged mainly in the economic and financial sectors. The
growing importance given to the concept of “double materiality” in financial disciplines and the progress made in
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ecosystem services valuation spurred private entities to assess the impact of ecosystem deterioration and loss on
human activities and financial assets (e.g. TNFD - Taskforce on Nature-related Financial Disclosures, 2023). Central
banks and economic institutions (e.g. the OECD, the US National Bureau of Economic Research) are also gradually
exploring the relations between biodiversity and financial stability . This research is driven by the fear that the
growing degradation of ecosystems could cause higher costs and risks to corporate and financial institutions,
impacting their financial performance and affecting, at last, financial and price stability.

The US National Bureau of Economic Research (Giglio et al., 2023) classifies biodiversity risks into three types:
e Physical risk: a company’s production is at risk because of the decline or loss of ecosystem services.

e Transition risk: efforts needed by companies for adapting to a new reality when “government measures,
technological developments or changing consumer preferences aim at reducing damage to the biodiversity and
ecosystems”.

e Reputational risk: the reputation of the company or financial entities is at risk when its activities have a negative
impact on biodiversity while consumers or clients are increasingly expecting such impacts to be mitigated or
avoided.

2.2.2. Ecosystem degradation related hazards

The approaches of both the IPBES and the financial sector therefore motivate an assessment of risks caused by
ecosystem degradation to human systems (see 2.1.4 Systems exposed) through the concept of ecosystem services.

Ecosystem services are described in the Millennium Ecosystem Assessment (Reid, 2005), as “the benefits people
obtain from ecosystems”. They are divided into three main categories: supporting, provisioning and cultural
services. In 2018, the concept of ecosystem services is superseded in IPBES’ assessments by the term “Nature’s
contributions to people” (NCP), to emphasize the central role of culture in links between people and nature (Diaz et
al., 2018). NCPs encompass most of ecosystem services.

The BCRA analysis proposes an innovative approach to ecosystem degradation risk assessment, by designing a
dedicated methodology for those risks and thereby determining ecosystem risks at the national level. To better align
with the climate risk framework, the risk emerging from ecosystem degradation is defined as a potential adverse
consequence on human systems, channelled through a change or a loss in the provisioning of ecosystem services.

Hazards considered for this risk assessment are embodied by changes in ecosystem services. Due to the complexity
of ecological interactions, ecosystem services provision cannot be considered as directly deriving from the state of
ecosystems. Instead, the literature review focuses on the state of ecosystem services directly.

Aligning with the System of Environmental Economic Accounting (SEEA), the Biodiversity Information System for
Europe (BISE, n.d.) defines the three categories of ecosystem services as follow:

e Provisioning services are those ecosystem services representing the contributions to benefits that are
extracted or harvested from ecosystems; examples are mushroom, or fish harvested in the wild and the
crops and grazed areas that deliver us bread, meat and other foodstuffs;

e Regulating and maintenance services are those ecosystem services resulting from the ability of ecosystems
to regulate biological processes and to influence climate, hydrological and biochemical cycles, and thereby
maintain environmental conditions beneficial to individuals and society. Climate regulation and water flow
regulation are important examples of this type;

e  Cultural services are the experiential and intangible services related to ecosystems whose existence and
functioning contributes to a range of cultural benefits, such as improved health, recreation or cultural
rituals.

See Annex 6 SEEA list of ecosystem services for the full list and description of ecosystem services.
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2.2.3. Systems exposed

To align with the conceptual framework channelling ecosystem degradation risks through ecosystem services (or

nature contributions to people), only human systems will be considered here. The exposed systems that were

selected in the BCRA are equivalent to the climate change counterparts found in Table 3 — with the exception of

those related to the ‘ecosystem’ cluster.

2.2.4. Ecosystem degradation risks from combination of hazards & exposure

The combination of all hazards (ecosystems services) and systems leads to a matrix of approximately 400 possible
combinations (see Table 7 Each combination is potentially a source for more than one risk.

Still analogous to climate risks, a qualitative analysis by the experts of the consortium identified potentially relevant

combinations of hazard-exposure as presented in Table 7. They were subsequently analysed analogous to climate
risks (section 2.1.6).

Table 7. Exposure to ecosystem services for each systems
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2.2.5. Scenarios and time horizon

Ecosystems are complex systems linked to each other and to social systems by complex interactions. They are
subjected to many co-stressors and feature nonlinear changes. Trends in the status of biodiversity and ecosystems
are thus difficult to model. Forecasting future risks is therefore even more challenging.

In recent years, several economic and financial players have started to investigate models and tools to forecast the
economic impacts of ecosystem degradation and ecosystem services loss (Swiss Re Foundation, 2022). However, the
field is not mature yet and very few reports and data have emerged from this field so far.

Future scenarios of biodiversity have been developed (see IPBES scenarios below). Nonetheless, scenarios do not
allow probabilistic and linear projections of the evolution in ecosystem services. In most cases, they introduce future
trends and narratives of change in a more qualitative way.

The literature review focuses on assessing future impacts thanks to scenarios developed in the literature, without
making use of probability.

The IPBES defines scenarios as “representations of possible futures for one or more components of a system,
particularly, in this assessment, for drivers of change in nature and nature’s benefits, including alternative policy or
management options.” (IPBES, 2016).

In last IPBES global assessment report (IPBES, 2019), six main future biodiversity scenarios are developed. These
scenarios include climate change scenarios and political and socio-economic scenarios:

e Global sustainability: combines proactive environmental policy and sustainable production and consumption
with low greenhouse gas emissions.

e Regional sustainability: in a regionalised world with increased concern for environmental and social
sustainability, communities focus on welfare, equality and environmental protection. A low economic growth is
combined with a low population growth. The demand for goods and energy is also low.

e Regional competition: combines strong trade and other barriers and a growing gap between rich and poor with
high emissions.

e Economic optimism: combines rapid economic growth and low environmental regulation with very high
greenhouse emissions.

e Reformed markets: similar to the ‘economic optimism’ scenario with regulated markets, distributing
consumption more equally and lowering the level of pollution.

e Business as usual: a continuation of historical trends. It is characterised by moderate economic growth,
moderate population growth and moderate globalisation.

These scenarios include climate change scenarios and political and socio-economic scenarios. They are run in
different biodiversity models to obtain forecasts of biodiversity or ecosystem services status for time horizons
including 2050 and 2100. Some analyses of future trends do not have specific time horizon but rather focus on future
trends identified in the literature as shown in Figure 6:
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Figure 6. Projected future impacts on Nature’s Contribution to People up to 2100 according to six scenarios. Source: IPBES

(2018).

Future scenarios show a general biodiversity decrease due to ecosystem degradation in most regions of the world,
as well as degradation of many regulating and non-material ecosystem services, while identifying increases in some
regions. The report “Report on Biodiversity and Ecosystem Services for Europe and Central Asia” (IPBES, 2018)
however stresses that “future impacts on biodiversity and nature’s contributions to people are underestimated

because most scenarios consider only a few drivers, notably climate change. [...] Single-driver scenarios fail to capture
driver interactions.”.
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2.3. Risk selection

A pre-identification and final selection of the potential most important risks was done as follows (Figure 7):

e The 24 identified climate hazards and 36 ecosystem services were crossed with the 5 clusters and their
constituting systems. This resulted in, respectively, 456 and 504 potential climate and ecosystems degradation
risks.

e For each risk, a keyword-based scientific literature search was conducted. The first 30 results were then
screened and evaluated for relevance.

e A final selection was made based on scientific and expert advice, literature availability and together with the
need for representativeness and balance within a cluster. It was validated by Cluster Lead experts (Cerac and
the Consortium) and the steering committee.

Climate change-related risks Ecosystem degradation-related risks
5 clusters, 36 ecosystems 4 clusters,
24 hazards composed of Y composed of
. services }
multiple systems multiple systems
—

Matrix with 456
potential risks

Matrix with 504
potential risks

5 biodiversity
risks

23 climate risks

Step 1: Risk selection

Steps 2-4 Literature

review '
Expert

consultation

Figure 7. Risk pre-selection process.

Note: the scope of the BCRA is at the national scale. However, climate change representing an intrinsically global
phenomenon, this spatial limitation of risks was sometimes not possible nor relevant. Some cases stand out:

e Risk to food safety due to climate impacts on global agricultural production. Recognising that Belgium is
strongly dependent on international supply chains, this risk explicitly takes on a global spatial scope.

e Risk to human health due to the increase of pandemic zoonotic diseases. Belgium, as strongly
internationally connected country, is susceptible to pandemics of zoonotic origin as shown during the
COVID-19 crisis. However, the origin of those zoonoses lies very likely in are with high vertebrate species
diversity and rapid land-use changes — imposing a need for a global perspective.

e Risk to strategic imports due to climate change. Recognising that Belgium is strongly dependent on
international supply chains, this risk explicitly takes on a global spatial scope.

e Risk to international food prices due to climate change. Recognising that Belgium is strongly dependent
on international supply chains, this risk explicitly takes on a global spatial scope.
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3. Risk analysis

3.1. Common framework for the technical papers

The risk analysis constitutes the second step of the BCRA. For each of the 28 risks, a risk technical paper is produced,
providing the most detailed assessment level. It is based on a scientific literature review in a first instance, and an
expert elicitation process in a second instance. The canvas of the technical paper for each climate related risks is
presented below. For ecosystem degradation related risks, the canvas is the same except that the severity is not
assessed according to the three different contexts of the three global warming levels for climate change.

Hazard:
System:
Risk description:
Authors:
Date:
Low Global Warming Medium Global Warming High Global Warming
2°C 3°C 4°C
. . Limited/substantial/ Limited/substantial/ Limited/substantial/
Risk severity . . . . " .
critical/catastrophic critical/catastrophic critical/catastrophic
Confidence Low/medium/high Low/medium/high Low/medium/high
Spatial distribution
Societal vulnerabilities
Risk Ownership
Policy readiness Low/medium/advanced/very advanced
Ureenc Operationalise/enhance/ Operationalise/enhance/ Operationalise/enhance/
gency precautionary/more/urgent | precautionary/more/urgent | precautionary/more/urgent
Main links to other risks

A synthesis of each risk analysis is presented in the final report. The 28 technical papers, each between 20 and 45
pages long, can be found on Cerac.be.

To provide complete and clear risk assessment in the 28 technical papers, the information coming from the literature
review and from the external experts are presented in two main sections; impact analysis and policy analysis (see
below). Based on these two elements and the confidence level, the overall urgency score is determined (Table 11),
and recommendations are formulated. These sections are structured as follows:

IMPACT ANALYSIS

In its essence, this section compiles science-based evidence supporting the risk severity assessment. It is composed
of the following sections:
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1. The risk description (chapter 3.2) elaborates on the processes that define the risk and generally provides a
snapshot of the current situation based on qualitative and/or quantitative information. It defines the various
elements constituting the risk (hazards, exposure, vulnerability, sensitivity, adaptive capacities) and tries linking
the risk to other interacting systems.

2. Risk severity (chapter 3.3.) is based on qualitative and quantitative thresholds that enable the comparison of
severity across risks. The aim is to assess the impact on people (health, injuries, displacement), economy (€),
or affected land surface (hectares) (see 3.3).

3. Complementing the risk severity, the confidence dimension (chapter 3.4) reflects how certain we are about the
severity level estimation. The focus is on the magnitude of the risk, not the direction it will take (i.e. worsening,
stable or ameliorating).

4. The spatial distribution (chapter 3.5) of the risk within Belgium: which regions, cities, ecosystems or land-use
classes are most affected? Where are potential ‘risk hotspots’?

5. Societal vulnerabilities (chapter 3.6): which groups of people (e.g. pregnant people, the elderly, farmers,
urbanites with low socioeconomic status, ..., etc.) are more sensitive to hazard exposure and have less
adaptability?

POLICY ANALYSIS

This section provides elements that support comparison and prioritization of the risks according to estimated policy
readiness and urgency. This section is based on a review of policy documents and legislation, complemented by
expert elicitation.

6. Policy readiness measures how well public policies are prepared to address a specific climate or environmental
risk. It evaluates the existence and quality of legal, regulatory, and strategic frameworks, their ability to
anticipate and manage impacts, and the degree of implementation.

7. Risk ownership refers to which level(s) of governance hold primary responsibility for managing a climate risk,
based on their legal and operational capacity to act. Ownership can be exclusive to one level (e.g., federal or
regional) or shared across multiple levels, requiring coordinated responses.

URGENCY SCORE

The urgency score (chapter 4) is based on a combination of three elements: risk severity, confidence level and policy
readiness. In short, the more a risk is severe, the more we are confident about the impact magnitude, and the less
advanced our policy preparedness, the more urgently the risk needs to be addressed.

RECOMMENDATIONS

In line with the physical aspects of the risk, the spatial distribution, societal vulnerabilities and current policies,
recommendations are formulated. Generally, the largest share of these recommendations are generated by the
various expert consultation processes, and complemented with recommendations encountered in the literature
(chapter 3.9).

Disclaimer

Although individual risk technical papers do consistently follow the structure and content outlined above.
However, some minor deviations from the guidelines as elaborated in the next sections are possible. Due to
limited resources, the requirement for a continuous finetuning of methodological details and strong time-
constraints, some sections in some technical papers may be not exactly correspond to latest updates. For
instance, a post-hoc proposal was made to structure the ‘confidence’ section according to four subsections;
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evidence amount, credibility of sources, utility of the data, and consensus. In some technical papers, this update
was not feasible. The content of papers remains nonetheless valid. In future iterations of the BCRA, these
elements will be further harmonised.

3.2. Risk description

To aid the mechanistic understanding of the risk and each of its constituting elements, process diagrams were
developed. For climate risks, these are ‘risk chains’, and for ecosystem degradation risks these are ‘dependency
pathways’.

3.2.1. Climate risks: risk chains

The risk chain analysis is used to understand the impacts of climate change on each system (Figure 14). Risk chain
is a tool, which helps understanding, systemising, and prioritising factors that drive vulnerability and eventually risk
in each system, and it takes a form of a cause-effect relationship.

This tool provides a representation of how potential _—

climate change risks can affect a system via direct {\‘ 'J [w ]
Llimate signa Llimate signal

and indirect impacts and leads to the prioritisation
of the most relevant climate change risks for deeper

analysis and for identifying system-specific 2Ll bzl
adaptation measures (GIZ et al., 2014). Sensitivity

. . Intermediate
The risk chain approach allows to: impacts — 1 Sensitivity

A
. - npact
o Identify the reasons why a system exposed to P I Capacity
a given hazard is more, or less affected

depending on its characteristics.

Capacity

° Deduce potential levers of action in relation
to the highlighted characteristics.

° Serve as basis for modelling the possible
evolutions of the studied systems Risk Society
(development of a narrative or quantitative

modelling based on indicators).

The three risks components (hazard, exposure and

vulnerability) are essential in this analysis framework, which modulates the level of risk to which the considered
socio-ecological system is exposed, and which allows us to easily build risks chains associated with climate risks.
Within these components we have the risk factors that correspond to the different potential links of the impact
chains that we will build. These factors are the "bricks" that we are going to link together with arrows to move along
the different causal chains.

A first generic draft of the risk chain has been developed for each cluster by including all the systems and climate
hazards (Figure 9). This model is then duplicated for each risk and then completed with exposure, intermediate
impacts and vulnerability elements assessed as the part of risk analysis.
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Figure 9. Draft impact chain for "Ecosystems" cluster. Source: Ramboll.

3.2.2. Ecosystem degradation: dependency pathways

To assess the level of risk related to ecosystem degradation, the literature recommends considering the dependency
pathway of socio-economic assets to ecosystem services.

This pathway suggests going backwards from the socio-economic assets and asking the following questions (Figure
10):

1) How much does the socio-economic asset rely on one or several ecosystem services?

2) What is the correlation between the conservation status of the ecosystems that provide these ecosystem
services and the quality of these services?

3) What s the current trend and impact of the ecosystem degradation drivers on these ecosystems?

Dependency Dependency Dependency
pathway pathway pathway
L e State of
drivers nature
Ecosystem asséts
Impact pathway
External drivers
of change
Changes to state

Figure 10. Dependency pathway (TNFD, 2023).

CHARACTERISING THE LINK “ECOSYSTEMS SERVICES — SOCIO-ECONOMIC ASSETS”

Systems’ dependency to ecosystems can be characterised as ‘primary’ (what we might call the bioeconomy:
agriculture and fisheries, forestry, but also certain tourism or leisure sectors) or ‘secondary’ (the sector main
products are not directly extracted from nature, e.g. education or finance and insurance).
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The level of dependency of systems to ecosystem services encompasses the extent to which systems rely on
ecosystem services, or the extent to which systems are affected by a change in the ecosystem services (adapted
from Convention on Biological Diversity, 2021) (Table 8).

Levels of dependencies are assessed through authoritative grey or scientific literature, as the ENCORE database co-
developed by Global Canopy, UNEP Fl and UNEP-WCMC, or the WWEF Risk Filter.

Table 8. Scale of dependency of systems to ecosystem services. Source: Ramboll

The ecosystem service is fundamental
to the system: major raw material, no
substitute available, an extended
amount of the ecological service is
used, the
represents an extended share of the
system’s revenue or costs.

A low level or loss of the ecosystem
service causes critical damage to the
system.

ecosystem service

The ecosystem service has a secondary
role in the system: secondary raw
material, relatively low amount of
ecosystem used, the
ecosystem represents a
relatively small share of the system’s
revenue or costs.

A low level or loss of the ecosystem
service causes medium damage to the
system.

service
service

Medium/Low

The ecosystem service has a limited
role in the system or is connected
through other systems: noncritical
material used, substitute exist, low to
very low amount of the ecosystem
service used, the ecosystem service
represents a limited share of the
system’s revenue or costs.

A low level or loss of the ecosystem
service causes (very) limited damage

to the system.

CHARACTERISING THE LINK
STATUS”

“ECOSYSTEM DEGRADATION DRIVERS — ECOSYSTEM CONSERVATION

A first identification of Belgium’s main ecosystem was carried out through the European Biodiversity Information
System (BISE, n.d.a). It shows that three main types of ecosystems are to be found on the Belgian territory (land
areas):

e Agroecosystems: 54.66% of the land area
e  Forest ecosystems: 24.01% of the land area
e Urban areas: 19.92% of the land area

Comparatively, rivers and lakes, heathlands and wetlands cover a rather small portion of the territory, adding up to
1.41% of the territory (Figure 11).

Rivers and Lakes
Heathlands
Wetlands

Forest
Agroecosystems

Urban

0 20 40

Figure 11. Proportion of Belgium's land areas covered by different ecosystems. Source: Ecosystem types of Europe 2012 - Full
map (marine and terrestrial habitats) - version 3 revision 1, Feb. 2019 (EEA, 2019).

The Belgian marine area corresponds to 11.6% of its land area. Protected areas represent 14.7% of Belgian land
areas and 37.8% of marine waters.
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The European Biodiversity Information System also gives information on habitats’ conservation status (Figure 12).
Habitats are part of or overlap with ecosystems identified above. Combining information on the largest ecosystems
and their conservation status indicates priority ecosystems and potential linked ecosystem degradation risks to
consider.

Percentage of conservation status assessments per habitats group

Sclerophyllous scrub

Rocky habitats
Heath and scrub

Grasslands

Freshwater habitats

Forests

Dune habitats

Coastal habitats

Bogs, mires and fens
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Figure 12. Percentage of conservation status of habitats groups in Belgium. Source: EEA (2019).

Overall, the conservation status of Belgium’s continental habitats is rather bad, with 79.6% of habitats assessments
indicating bad conservation status. IPBES (2018) Regional report also point that “forest” is the main ecosystem at
risk in the region. Living Planet Report for Belgium (WWF, 2020) highlight the very high rate of decline for populations
of species linked to Agroecosystems and Forest (in particular forest edges).

3.3. Impact severity

The impact severity is assessed based on quantitative and qualitative thresholds that are consistent across risks to
ensure comparability. Thresholds are summarised in 9 and are based on EUCRA (EEA, 2024) and UK CRA 3 (Watkiss
& Betts, 2021). No priority was given to either qualitative or quantitative data. Rather, they are always considered
together whenever possible and serving as mutual support.

Qualitative thresholds indicate the order of magnitude of impacts on the economy, people, land and other systems
as well as the likelihood or frequency of the impacts, facilitating evaluation.

Quantitative thresholds are scaled to the Belgian context in function of population, land area and GDP, and
supported by the documented data on natural disasters from the last 55 years, found in the public EM-DAT database
for Belgium®. Quantitative evidence is considered in terms of annualized damage. When evidence from literature is
only related to a single event, authors make an educated guess on the magnitude and state this in their assumptions.

4 The Center for Research on the Epidemiology of Disasters (CRED) distributes data on the occurence and impacts of over 26,000 mass disasters
worldwide from 1900 to the present day through the Public EM-DAT platform. The database is compiled from various sources, including UN
agencies, non-governmental organizations, reinsurance companies, research institutes, and press agencies
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Table 9. Risks severity categories for Belgium. Adapted from EUCRA and UK CRA3

Impact on Economic
people damage

Risk severity Description Other impact categories

Catastrophic  Very large and Hundreds of >€500 million Land lost or severely damaged
frequent damage, deaths, damage Major or irreversible impact on valued habitat or
very large extent or >500 injured, (economic) or landscape types;
very high >5,000 health foregone Major or irreversible impacts on or loss of species
pervasiveness, impacts, or opportunities groups;
irreversible loss of >150,000 Major or irreversible impact on an individual
system functionality, = people affected natural capital asset and associated goods and
systemic risk. services;
Destruction or irreversible damage to iconic
heritage assets.

Critical Large and frequent 50-100 deaths €100-500 Major impact on valued habitat or landscape
damage, large extent or 250-500 million types;
and high injured, damage Major impacts on or loss of species groups;
pervasiveness, long- 2500-5000 (economic) or Major impact on an individual natural capital
term disturbance of health impacts, foregone asset and associated goods and services;

system functionality, or 100,000- opportunities Major loss or irreversible damage to iconic
cascading effects 150,000 people heritage assets.

beyond system affected

boundaries.

Limited Limited or rare A few deaths <€10 million Minor impact on valued habitat or landscape
losses, no significant | or less, damage types;
disturbance of <100 injured, (economic) or Minor impacts on loss of species groups;
system functionality <1000 health foregone Minor impact on an individual natural capital
impacts, or opportunities asset and associated goods and services;
<50,000 Low loss or irreversible damage to iconic heritage
people affected assets.

Although initially developed for climate risks, the same thresholds were also used for ecosystem degradation related
risks to facilitate comparison and prioritisation.

VALUE-BASED JUDGEMENTS IN RISK EVALUATION

Quantitative risk assessment describes climate risks via likelihood, magnitude, and scope, but interpreting these for
urgency and prioritization involves value judgments. Trade-offs occur between economic and ecosystem assets,
present and future impacts, and aggregate versus distributional effects (adapted from Field et al., 2014). Recognising
the boundary between scientific analysis and societal choice is essential.

Risk evaluation applies explicit value dimensions to compare diverse impacts, as uniform metrics are rarely feasible
and monetization can obscure local priorities. Sometimes, only qualitative appraisal can fairly compare risks. Fact-
based inputs should guide decisions, yet value-based choices are unavoidable, such as defining “critical” thresholds,
which are themselves normative. For the BCRA, structured stakeholder consultation (see Chapter 5) makes these
judgments explicit, enhancing legitimacy and prioritization by deliberating literature-based evidence with diverse
participants.

3.4. Confidence

Risk impact assessment requires acknowledging how uncertainties will propagate as one makes long-term
predictions. A confidence rating should be included for each risk, for the level of evidence and quality of information
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available to support the risk evaluation, and the level of expert agreement about this (in line with IPCC AR5 (IPCC,
2015)).

THE BCRA’S APPROACH

In the BCRA, the focus is on the magnitude of the risk, not the direction it will take (i.e. worsening, stable or
ameliorating). While we might be highly certain that a risk will worsen, for instance, the risk of deteriorating social
cohesion, little data might be available to justify just how much it will worsen. The score is based on four subsections,
which are each, in turn, individually scored (low, medium, high), with the last two being given extra weight:

e The amount of available evidence. How many different academic and non-academic can support the
risk assessment?

e The credibility of the sources. Do studies stem from reputable, peer-reviewed scientific (e.g. The
Lancet, Nature, Science) or institutional sources (e.g. IPCC, WHO, EEA)?

e The utility of the data. How well is the information applicable to the BCRA’s specific scope: i.e., an
assessment for the Belgian territory and according to climate predictions (GWLs)? Is data available for
the hazard only (e.g., urban heat islands), or also the risk itself (e.g., heat mortality)?

® The existence of consensus in both direction and magnitude across sources. In quite some cases, the
literature review may point to unanimity concerning whether the risk will worsen, stabilise or improve
(i.e. direction). However, this may differ from available consensus about just how much the risk will
evolve, which related to the risk severity scoring explained above. That is why a consensus score is also
attributed to the magnitude reported in literature, which determines the score of this subsection.

Approaches concerning confidence levels in assessments similar to the BCRA are discussed in Annex 7.

3.5. Spatial distribution

Risk may vary geographically due to:

e Exposure: climatic conditions or ecosystems distribution and conservation status that may vary substantially;
hotspot of exposed elements (such as in urban areas).

e  Vulnerability: variation based on social differences, such as socioeconomic conditions, population
characteristics, local infrastructures, etc.

Such inequal distribution of the risk plays a role when assessing impacts and adaptive actions. All relevant spatially
explicit data are compiled in this section, ranked in the following order:

Global
European

National

Regional (Flanders > Wallonia = Brussels)

3.6. Societal vulnerabilities

This section systematically examines societal vulnerabilities by integrating demographic, socio-economic, health,
cultural and linguistic, occupational, and housing-related factors that exacerbate exposure and sensitivity to climate
and ecosystem risks. The methodology combines literature-based evidence with expert consultations to identify
population groups disproportionately affected by hazards such as heatwaves, floods, and pollution. Vulnerability is
assessed not only through static indicators (e.g., income, age, housing quality) but also through dynamic
interactions, such as how poor insulation amplifies heat stress or how linguistic barriers hinder access to emergency
information. This approach ensures that vulnerability is not treated as a fixed attribute but as a context-dependent
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condition shaped by intersecting factors. The analysis is grounded in a cross-sectoral lens, highlighting cascading
effects on social cohesion, public health, and economic resilience.

3.7. Policy readiness

Policy readiness refers to the extent to which public policies are equipped to address an identified climate or
environmental risk. It assesses the presence, quality, and maturity of existing policy, regulatory, and strategic
frameworks, as well as their capacity to anticipate, manage, or mitigate the impacts of the risk.

Policy readiness is based on multiple criteria that are detailed in the technical papers, including: the level of political
awareness and surveillance of the risk, notably through monitoring and early warning mechanisms; the risk
ownership; the existence of an appropriate legal and policy framework; and the degree of implementation of existing
measures.

Within the BCRA framework, this assessment is indicative and based on a qualitative analysis conducted by Cerac
experts to link risks for Belgium to exposed policy areas, thereby providing an initial assessment. This first analysis
was subsequently verified and refined through stakeholder consultations (section 5). To strengthen this process,
Cerac developed a dedicated and more comprehensive policy readiness matrix (Annex 8) specifically designed for
the consultation phase. This enhanced tool aimed to structure and facilitate discussions on targeted dimensions and
to ensure a more systematic and exhaustive coverage of all relevant aspects of policy readiness.

The final assessment of the policy readiness relies on a four-level classification ranging from Low to Medium,
Advanced and Very Advanced. Table 9 summarises the criteria underpinning policy readiness scores. The policy
readiness framework is based on the EUCRA methodology.

Table 9. Policy readiness evaluation categories. Adapted from the EUCRA.

Policy readiness Description (at system level)

Medium Policies, plans, strategies or legislation are in place, but their targets and objectives are
vague, or only short-term actions are considered.

Advanced Policies, plans or strategies that manage the risk effectively are partly in place.

Note that a fully comprehensive governance mapping was out of scope for this first BCRA. Yet, the essential
information should be complete and correct, given that the assessment has undergone multiple expert feedback
rounds.

3.8. Risk ownership

The issue of ownership is central for the development of comprehensive risk management protocols. It requires
understanding the organizational responsibility and governance arrangements for risks assessment and for
adaptation strategies and actions (the two may differ), as well as to identify the current and announced
organizational objectives and policies/strategies of relevance for risk and opportunities (non-climate and climate).
Risk ownership refers to the attribution of primary responsibility for managing a climate risk to one or more levels
of governance. It reflects the legal, institutional, and operational capacity of an actor to design, implement, and
finance adaptation or risk-reduction measures.
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e A risk is considered co-owned when responsibility is distributed across several levels of governance,
reflecting joint competence or interdependence between sectoral policies, and requiring coordinated and
integrated responses.

e Conversely, a risk is attributed to a specific level of governance when the relevant areas of competence fall
largely under the responsibility of that level (regional, federal).

The BCRA does not aim to provide an exhaustive analysis of risk ownership. While different levels of governance
may be involved, including local authorities, supranational institutions such as the European Union, or private actors,
the assessment of risk ownership within the BCRA primarily focuses on public authorities at the federal and
federated-entity levels. Responsibilities exercised by other levels or sectors may be mentioned but are not factored
into the final assessment of risk ownership.

Risk ownership has not been integrated as an independent variable in the evaluation of risk urgency, but it has
helped to inform the analysis of policy readiness with respect to the identified risks.

3.9. Recommendations

In line with policy gaps defined in earlier section, and the knowledge of risk severity, its spatial distribution and the
systems and populations groups that will be most strongly hit, the technical paper ends on a list of
recommendations. They are, in large part, also the result of the expert solicitation process that is explained in
chapter 5. To structure recommendations, they were categorised according to at least four themes — ensuring a
harmony across technical papers:

e  Raising awareness

e Addressing information gaps

e Governance and policy

e Surveillance and early warning systems

In addition to these, technical papers were allowed to have one or at most two extra themes that are more
specific to the risk.
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4.

Risk prioritisation

The risk urgency level is determined based on risk severity, confidence, and policy readiness. Concretely, a risk
urgency matrix was adapted from the EUCRA, which crosses these three elements to obtain a single urgency score
(Table 10). In short, the more a risk is severe, the higher the confidence in its impact magnitude and the lower the
policy preparedness, the higher the urgency score.

Table 10. Climate risk urgency evaluation matrix adapted from the EUCRA.

Risk severity |Confidence [Policy readiness
\Very advanced vanced Medium/ low

Catastrophic [High ore action needed gent action needed gent action needed
Medium ore action needed gent action needed
Low ore action needed

Critical High Operationalise existing policies ore action needed gent action needed
Medium Operationalise existing policies ore action needed
Low Operationalise existing policies

Substantial [High Operationalise existing policies |Operationalise existing policies ore action needed
Medium Operationalise existing policies |Operationalise existing policies
Low Operationalise existing policies |Operationalise existing policies

Limited High Operationalise existingpolicies |[Operationalise existing policies |[Enhance vigilance
Medium Operationalise existingpolicies |Operationalise existing policies |[Enhance vigilance
Low Operationalise existing policies |Operationalise existingpolicies |[Enhance vigilance

Urgency classes were originally taken from the EUCRA, then altered and defined as follows:

. The combination of critical to catastrophic risks and insufficient policy readiness
calls for urgent new, stronger or different action in the coming years to reduce climate and ecosystems
degradation risks. Such actions include policymaking, implementation, capacity building or enabling the
environment for adaptation, over and above those already planned.
. The severity of risk and the limited level of policy readiness calls for more action to
be implemented. It is crucial to initiate processes that strengthen adaptation action to avoid critical impacts
of climate change

. Precautionary actions and no-regret measures are needed due to the
potential severity of the risk, even when knowledge is scarce. Additional evidence must be gathered
regarding the severity of the risk as well as policy readiness, e.g. through dedicated research, monitoring
or policy evaluation.
Enhance vigilance. The evidence in these areas should be kept under review, with continuous monitoring
of risk levels, so that further action can be taken if necessary.

Operationalise existing policies. Current or planned actions are appropriate, but effective implementation
of related policies and plans is needed to ensure that the risk is also managed in the future. A monitoring
process should be in place to evaluate policy effectiveness, with a view to continuous improvement.

This exercise was repeated for all three global warming levels. In some cases, however, this EUCRA-inspired approach
leads to decreasing urgency scores with increasing global warming — for instance due to confidence levels dropping
as projections are made for increasingly further time horizons. Since such decreases in urgency are not realistic nor
logical, the urgency level is allowed to stagnate or rise with increasing GWLs, but not to decrease.

Urgency levels reported throughout this document represent the situation at a GWL of 3°C. This represents a
middle way, being a warming level that is likely to happen at the middle-to-long term. Urgency levels at other GWLs
can be found in the individual technical papers.
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5. Stakeholder and expert
consultation

Expert and stakeholder consultation is integral to this study’s approach, enhancing the robustness and relevance of
the risk assessment. Stakeholder involvement offers three key benefits:

° Validation and refinement: Experts and stakeholders contributed to refining and prioritising risks, ensuring the
assessment accurately reflects sector-specific insights and integrates broader policy relevant considerations.

° Enhanced support for the study’s conclusions: By actively involving experts and stakeholders, the study aimed
to foster broader support and acceptance for potential future policy interventions.

° Network building: These consultations laid the groundwork for a monitoring network, enabling Cerac to build
an expert and stakeholder pool for future risk assessments.

This study actively engaged a wide range of experts and stakeholders through multiple forms of participation. This
included co-decisional engagement via its steering committee, collaborative input through the participation of
academic experts in the preliminary research, and consultative involvement based on a multi-stage process (Figure
13).

Endorse risk assessment study

(N S
e ™
{ Deliver risk assessment study

vy

‘ Contribute to the risk assessment study J

Figure 13. Governance structure of the BCRA.

In this chapter, the focus is primarily set on the consultative involvement. At different stages of the study, external
stakeholder and experts were asked to provide their opinions and feedback on the work conducted by the project
team. The purpose of the consultation was to gather participants’ views and suggestions to enrich reflections and
adjust future decisions. While stakeholders and experts were given the opportunity to participate in the study and
play an essential role in shaping the findings through their feedback, they were not actively involved in the decision-
making. The final endorsement of the study’s results rested with the Cerac team and the steering committee. This
committee oversaw reviewing the outcomes and, when needed, made request amendments to ensure alignment
with the study’s broader strategic objectives. This has been transparently communicated and justified to experts.

Consultation activities were planned at different stages:

° Stage 1 — High-level assessment of climate change and ecosystem degradation risks for Belgium (12/2024 —
1/2025). This stage aimed at identifying climate and ecosystem degradation risks (see chapter 2). Activities
planned during this phase were performed by the System Lead without formal consultation activities. System
Leads could, however, make targeted contact with experts to accelerate and improve the quality of their work.
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. Stage 2 — Detailed risk assessment to inform prioritisation & policy readiness (2/2025 — 3/2025). At this stage,
a more detailed assessment of priority risks was undertaken through an extended literature review. To support
this research, in-depth interviews were conducted as part of the BCRA’s consultation process.

e  Stage 3 — Expert consultation on assessment and prioritisation of risks (4/2025 — 9/2025). This stage aimed to
refine and consolidate the risk assessment study through the consultation of a larger pool of experts and
stakeholders with several workshops and an online survey.

This present chapter on stakeholder consultation is structured as follows: guiding principles for the consultation
methodology; identification, prioritisation and selection of relevant stakeholders; approaches to activate
stakeholder engagement through different forms of consultation; short evaluation of the stakeholder consultation
process. Additional information about the sequence of the consultation activities can be found in the appendixes.

5.1. Guiding principles of the BCRA’s consultation process

The guiding principles for this stakeholder consultation process - diversity, flexibility, and transparency - are aligned
with the latest research on effective climate risk assessment.

piS

Diversity

Meaningful assessment benefits not only from scientific input but also from insights drawn from policy,
practical experience, and diverse societal perspectives. Stakeholders contribute essential knowledge that
may not be captured in macro-scale assessments or economic models alone (van Vliet et al., 2020). By
integrating insights from various backgrounds - including government, civil society, the private sector, and
climate science - the process incorporates risks and challenges that could otherwise be overlooked,
expanding both the scope and validity of the assessment (André et al., 2023). Additionally, engaging private
sector actors can enhance policy support by mobilising funding and spurring innovation (McKinsey, 2023).
The involvement of diverse voices fosters a collaborative knowledge-sharing environment, enriching the final
assessment and building a broader support base for informed decision-making.

Flexibility

Climate risk assessment is a dynamic, iterative process that requires openness to learning and adjusting
methodologies as new insights emerge. As noted in recent studies, consultation processes benefit from a
format that can evolve with ongoing knowledge exchange. Adjustments to the consultation methods were
therefore necessary along the way (e.g., having a dynamic view of our stakeholders’ network and/or
modifying engagement formats to meet emerging needs).

Transparency

Transparency in the consultation motives, clarity on the group composition, clear ground rules, and publicly
available governance structures are essential to manage stakeholders' expectations and gain their trust.
Transparent practices reinforce the commitment to fairness and clarity in both the immediate consultation
and any subsequent recommendations.

5.2. Identification, prioritisation and selection of relevant experts
and stakeholders

This section provides an overview of the identification and selection process for the involvement of stakeholders in
Belgium’s national risk assessment study on climate change and ecosystem degradation. By carefully identifying
individuals with relevant expertise, representative mandates, and influence, the aim was to build a robust network
of contributors whose insights enrich the study’s outcomes.
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5.2.1. Experts and stakeholder groups identification

As an initial step, relevant experts and stakeholders were identified based on the list of systems chosen as the
perimeter of the risk assessment study (see chapter 2.3). This process involved pinpointing profiles with significant
expertise and/or representative mandates across these clusters and systems.

Reflecting the guiding principle of diversity and in alignment with national and international standards (e.g., the
Australian CRA (Australian Climate Service, 2025)), the stakeholder pool for this consultation process included a
range of different perspectives (Table 11):

Table 11. Type of expert and stakeholder groups identified for the BCRA.

Academic experts Affected stakeholders End-users of the study
Academic experts provided scientific This group included representatives As primary users of the risk
grounding for the study, contributing from sectors directly affected by assessment findings, public
insights into climate change and climate change and ecosystem authorities brought critical insights
ecosystem degradation as they relate | degradation risks. into policy contexts and existing
to the identified systems. Their . Federations and organisations initiatives. They indicated areas
expertise ensured that the risk representing the primary where the assessment findings were
assessment process was aligned with (agriculture), secondary the most useful for their policy-
current scientific understanding, (industrial) or tertiary (services) making mandate.
establishing a robust basis for sector contributed field-based
evaluating impacts in and across all observations on operational
systems. continuity.

Civil society highlighted broader

concerns about resilience and

adaptability.
We were seeking profiles among the
affected stakeholders who are familiar
with the sector and possess
knowledge of sustainability topics,
particularly climate issues. This
included, for example, a climate
expert within a sector federation.

5.2.2. Expert and stakeholder prioritisation

Although all identified profiles were relevant, prioritisation was necessary to ensure an efficient and effective
consultation process (Figure 14). By selecting key participants, the focus could be kept on those whose expertise
and influence most efficiently enhanced the study’s outcomes and impacts. This distinction was based on scoring by
the Cerac project team according to the following criteria:

. Expertise: The breadth of knowledge an expert or stakeholder holds on climate and/or ecosystem
degradation risks, ranging from focused expertise on specific systems to comprehensive understanding across
the entire cluster.

. Representativeness: Their ability not only to represent a broad base within their sector but also to be
recognised as a credible and convincing spokesperson by those they represent.

° Influence on decision-making: The potential impact of their input on the study’s direction and outcomes.
If a profile scored "high" on any one of these criteria, they were automatically placed on the priority contact list.
These key contacts with broad and representative expertise formed the primary reference group, while other

profiles were on a reserve list. This primary contact list served as the core reference group, while the reserve list
provided a flexible backup, allowing us to address any expertise gaps dynamically.
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3 categories of experts and
stakeholders

(Academic) climate and
biodiversity experts

Affected stakeholders
(federations/organizations, civil
society)

End-users of the risk assessment study,
e.g. National Security Council, ...

g
-
il

A longlist was created per system with

stakeholders from each category. This

longlist was created based on:

+ Organic search

+ Existing mailing lists from previous studies

+ Existing networks of consortium, the
Cerac team and the steering committee

&

=
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Prioritize

Selection of key participants based on
scoring of 3 criteria by Cerac project team:

1. Expertise: The breadth of knowledge a
participant holds on climate and/or
biodiversity risks, ranging from focused
expertise on specific sub-systems to
comprehensive understanding across the
entire system.

one sub-system only = + the entire system

2. Representativeness: The participant's
ability not only to represent a broad base
within their sector but also to be
recognized as a credible and convincing
spokesperson by those they represent.

extensive reach

limited reach - +

3. Influence on decision-making: The
potential impact of their input on the
study’s direction and outcomes.

low impact - + high impact

Profiles scoring “high” on at least one of the

criteria were put on the primary contact list

“. Other profiles were put in a flexible back-up list

Figure 14. Overview of how stakeholders were identified, prioritized and selected to participate to specific consultation activities.

3] select

Three types of consultation activities were
conducted consecutively.

L
# of participants per system: ~4

1. Interviews

Who? Stakeholders of primary list

+ Academic experts on climate/
biodiversity with system knowledge.

+ Affected stakeholders from the system

+ End-user with security focus (cross-
system).

2_Workshops
# of participants per system: £ 20

.ge
aw

Who? Stakeholders of primary list,
taking into account these balances:
+ All 3 categories of stakeholders
All subsystems
+ All BE regions
+ Climate and biodiversity background

3. Delphi Survey |:|
# of participants per system:

Who? Primary and back-up list
« Academic experts on climate or
biodiversity

# of participants
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5.2.3. Expert and stakeholder selection

As a last step, stakeholders were assigned to a consultation activity:

Interviews

An average of four people per cluster were selected for an in-depth interview during the literature review phase.
These stakeholders were chosen in the primary contact list among the following categories:

Climate and biodiversity experts with a broad overview of the cluster at hand
Affected stakeholders representing the cluster or its systems

In addition to these cluster-specific interviews, a meeting with representatives of the National Security Council,
as one of the end-users of the BCRA, was conducted to make sure that security risks — a dimension which is not
typically included in climate risk assessments — were sufficiently tackled and understood by the research team.

Workshops

A full-day workshop was planned for each cluster, with the aim to gather approximately twenty stakeholders for
each session. Stakeholders were selected from the primary contact list, ensuring a balanced representation across
several key parameters:

Participants from the three stakeholder groups: climate and biodiversity experts, affected stakeholders,
and end-users of the risk assessment study

Representation from the various systems

Coverage of Belgium's different regions

A mix of backgrounds in climate and biodiversity

Efforts were made to respect these balances during the consultation activities, though achieving a strictly
representative distribution was not always possible due to factors such as stakeholder availability.

Each cluster workshop involved an academic mentor, who was invited and financially compensated to support
both preparation and active participation. The mentor’s role included stimulating discussion, offering in-depth
insights, clarifying complex points, and ensuring scientific rigor. However, the academic mentor's contributions
were regarded as equal to those of other participants, without carrying additional weight.

A transversal workshop was also organised, involving around twenty stakeholders who are directly involved in civil
security issues.

Survey

The Delphi survey allowed for an unlimited number of stakeholders to participate. It included the participants from
the three stakeholder groups, drawn from both the primary contacts and the reserve list, as well as stakeholders
who were invited but unable to attend the physical workshops.

5.3. Expert and stakeholder engagement

What follows is an overview of the consultation methods used to engage stakeholders in the study process.

5.3.1. Consultation activities’ objectives

The BCRA’s consultation process consisted of several key activities each with distinct objectives. This approach
aligns with best practices observed in other national risk assessment studies (see Annex 9).

(Semi-structured) interviews
In-depth interviews were conducted with the following objectives:

To obtain a comprehensive and relevant bibliography for the literature review;
To assess the quality of the technical papers;

@T@ . To fill knowledge gaps;

To highlight issues requiring further discussion during the workshops;
To identify important missing stakeholders to invite to the workshops.
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These interviews provided preliminary feedback on the literature review. They played an
important role in shaping subsequent consultation activities and enabled a more targeted and
detailed examination of key issues within each cluster.

"

/)o

System workshops

A workshop was organised for each cluster, addressing both climate and ecosystem
degradation risks, as these contribute in complementary ways to impacting the targeted
systems. The objectives of each workshop were:

To collaboratively discuss, refine, and consolidate the risk assessments;

To prioritise the identified risks;

To assess the adequacy of current policies and explore potential policy gaps for prioritised
risks.

Each workshop was carefully designed to capture a variety of perspectives, ensuring that
discussions encompass financial, social, and ecological dimensions relevant to the cluster under
review.

Transversal workshop

Following the individual cluster workshops, a transversal workshop was held to examine
interactions across cluster. The purpose of this workshop was to foster a broader understanding
of climate and ecosystem degradation risks with the specific target groups of professionals
involved in domains related to civil security issues.

o

=)o =)o

2o =D

==)o =)o

=Do

Delphi surveys

The online survey offered a way for a broad range of stakeholders to review findings from the
cluster workshops, per cluster. Inspired by the Delphi method, this survey helped reduce biases
and authority effects by allowing anonymous contributions, enhancing the objectivity of
recommendations. It also enabled further refinement and consensus on priority topics and
potential interventions, supporting a thorough validation of the study’s conclusion

More details can be found in Figure 15.
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1.Interviews

Quality check of risk profiles based on literature review
Filling knowledge gaps by adding missing information and

Strengths:
- Ability to ask in-depth questions and gather detailed data

Method:

Number of interview sessions (1.5 hours each): 10, with 2
per system

Number of involved stakeholders: max. 20, up to 4 per s

Scenarios:

1 rtain interviews are strategically clustered, with 2 or max
people interviewed simultaneously.

standardized reporting method

Preparation:

Interviews are conducted based on an interview guide, discussed and
validated with the Cel eam. The interviewees will receive this guide
in adva along with the risk profiles.

2.Workshops

Goal:
Collaboratively discuss, refine, and consolidate the risk
assessment, including financial, social, and ecological dimensions.
Collaboratively discuss, refine, and consolidate the prioritization of
the identified risks.
Briefly discuss the adequacy of current policies in response to
prioritized risks.

Note: Climate and biodiversity challenges are tackled simultaneously
due to strong content links and to avoid overburdening stakeholders.

Strengths:

- Encouraging interaction and discussion among participants, which
can lead to new insights.

Number of workshops (1 day each): 7
-+  One workshop per system (5 in total).
+  One transversal workshop.

Number of involved stakeholders: Approximately 100 stakeholders,
around 20 per system workshop.

Note: For each system workshop, ene academic expert is invited and
financially compensated to ensure they are well-prepared and actively

participate. The expert contributes to stimulating discussions and
providing in-depth insights. While their input is valuable, their voice
does not carry more weight than that of other stakeholders.

Preparation:

Workshops are conducted based on a detailed script (including timing,
work formats, and roles), a supporting PowerPoint, and workshop
materials (e.g. fil-in canvases). These are discussed and validated

with the Cerac team. Participants receive the risk profiles and guiding
questions for the workshop in advance.

3. Delphi Survey

Goal:
Gather opinions and insights from a broad group of stakeholders to
achieve a shared understanding of the risk assessment and
prioritization.

Strengths:
Iterative process leads to thoughtful and consolidated consensus
Reduces the risk of groupthink as stakeholders are not physically
present together.

Enables time- and cost-efficient engagement of large groups of
stakeholders

Method:

Number of survey rounds:
Two rounds of questionnaires are completed anonymously by
stakeholders
The first round rs after each of the system workshops to
present the preli ry outcomes to a broader group.
After the first round, responses are summarized and fed back to the
group, allowing respondenis to revise their answers in a second
round (organized cross-system) based on feedback from other
participants.

Number of stakeholders involved: Unlimited.

Preparation:
The questionnaire, containing both open and closed questions, is
discussed and validated with the Cerac project team. It is tested (for
clarity, logical question order, ease of use, etc.) before distribution.

1Al

Figure 15. Overview of consultation activities (incl. objectives, strengths, number of stakeholders involved and preparation per type of consultation activity).
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5.3.2. Expert and stakeholder participation in the consultation activities

Table 12. Number of participants per type of consultative activity for each cluster of the BCRA.

Consultative Economy &
. Ecosystems Infrastructures | Health Food Transversal
activity Finance
Interviews 5 3 2 4 2 -
Workshops 19 31 16 19 17 14
Online Delphi* 51 36 21 65 28 -

*Total of participants for both rounds, minus the people who answered to both rounds.

Table 13 shows that number of responses to the BCRA consultations. Some remarks:

Mobilising participants for the interviews, as well as for the workshops, was quite time consuming.

The numbers presented in Table 12 do not exclude participants who have participated in multiple
consultative activities (e.g., one person has participated in both the economy & finance and the transversal
workshops, and answered the Delphi surveys on economy & finance and on health).

The participation rate following an invitation for online consultations was 20%, with most participants being
public servants and 53,5% of all respondents being French speakers (on average, across both rounds).

In sum, although the BCRA incorporates 333 expert and stakeholder responses, that does not mean 333 participants
were involved due to the potential for overlap.

5.3.3. Keeping experts and stakeholders informed throughout the study

To maintain transparency, participants were updated on the progress and findings of the study. This implied:

Preparatory documentation: Before each consultation activity, participants received preparatory
documents (such as the risk fiches, the interview guide, etc.) and supporting materials.

Ongoing access to information: A dedicated webpage was used to support the consultation process,
providing access to all key documents, recordings, and study outcomes. This ensured they can stay
informed even beyond the active consultation period.

Summary reports after each activity: After each consultation activity, a summary report was shared with
participants.

Final summary and next steps: At the end of the study, all participants received a report of the findings
and next steps.
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5.4. Evaluation of the consultation activities

The contributions between the three processes were different:

e Theinterviews were organised at the time of writing the risk technical papers. Discussions were quite open
and contributed to stabilise some central elements to be considered for the risk analysis.

e The workshops with face-to-face debates during a one-day meeting could address a diversity of issues
concerning the cluster discussed: it highlighted the type of stakeholders, the diversity of positions of the
experts and their reading of the prepared technical papers. Numerous propositions and specific comments
were issued during the discussions; these were taken seriously by the consortium partners to adjust the
technical papers.

o The online Delphi surveys allowed, in both rounds, for specific comments in each technical paper through
a collaborative work document, as well as broader observations on each cluster such as key messages,
knowledge gaps, current policies and management practices.

POSITIVE POINTS

e The diversity and relevance of the profiles mobilised during the workshops were a real asset. This not only
allowed for the expansion of Cerac and participants’ networks but above all, it enriched the discussions
thanks to varied and complementary points of view.

e  Participants had access to the consortium’s working documents in collaborative mode, which encouraged
a spirit of openness and a welcomed attention for details.

e  Participants to the workshops were generally happy to have been there.
e Many enriching contributions were collected throughout the different consultative activities.

e The logistical organisation was well managed, with a rigorous invitation follow-up.

AREAS FOR IMPROVEMENT

e The organisation of the workshops took place slightly too early compared to the risk selection, which
generated significant time losses (participant recruitment, choice of facilitation methods, ..., etc.) and
sometimes inconsistencies in the communication. Structuring the workshops by hazard or risk group, rather
than by cluster, might have allowed for better identification of cascading effects and fostered linkages
between clusters and systems.

e The weight given to the consultation process within the study: a lot of energy was invested in the
consultation itself, whereas too little time was allocated integrate the obtained information. A more
significant amount of time should have been allowed for consolidation/restructuring/research after the
workshops, and the Delphis for the consultation to fully contribute to the added value of the study.

e Due to lack of time, research teams had little margins to address specific questions to experts and
stakeholders, which could have channelled this feedback process more efficiently.
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6. Limits of the BCRA exercise

Hundreds of possible hazard-system combinations represented risks that could potentially have been considered in
this first BCRA. Of these, 28 priority risks were selected for thorough analysis. Careful consideration was given to
include what seemed the most urgent and relevant threats for Belgium. This selection was also validated by the
scientific and steering committee. Yet, it is possible that the BCRA omits unidentified or unassessed risks of relatively
high urgency because of a lack of available knowledge or data. None of the consultation processes made such a
comment.

Given that the assessment relied on available literature, the scarcer data on ecosystems degradation-related risks
— especially for the Belgian territory — resulted in a lower number of those risks being analysed. This reflects data
limitations, not a judgment of lesser importance, and underscores the innovative nature of applying risk assessment
to ecosystems degradation and ecosystem degradation.

Complementing climate risks with those originating from ecosystems degradation represented multiple challenges.
Firstly, the impact chain linking ecosystems degradation to actual risks is highly complex. As is the case for the risks
of zoonotic diseases, for example, it is possible that both the drivers of ecosystems degradation and the resulting
biodiversity loss itself embody a risk. The BCRA therefore opted to start from ecosystems degradation first,
explaining the link to biodiversity loss and the consequences for ecosystem services.

One important methodological limitation lies in the way the time horizon is addressed within the present analysis.
On the one hand, the choice to rely on Global Warming Levels (GWLs) rather than scenario-based approaches directs
the focus towards the magnitude of potential impacts and the likelihood of associated risks, rather than their
temporal evolution. On the other hand, the policy readiness assessment provides a static overview of the current
state of policies in relation to identified risks. It does not explicitly address the policy horizon — that is, the future
time frame that should be considered in current adaptation decisions for a given risk.

A shared methodology for all risks enabled some prioritization, but direct comparisons between risks still require
caution. Information was sourced in very different ways: scientific papers, institutional reports, and expert
consultation. In multiple cases — and because of the highly heterogenous nature of data availability — these created
contrasts between risks in terms of confidence. For example, in some cases, multiple robust quantitative estimations
allow for a clear risk severity assessment, whereas other risk assessments are based on data of qualitative nature
(note that qualitative data does not imply low-quality information). This makes direct ranking or comparison
between risks difficult.

While extensive consultation informed the assessment, it did not equate to validation. Stakeholders contributed
valuable feedback, but no single expert could validate all aspects due to the interdisciplinary nature of the work. For
instance, finding an expert at the climate change-mental health nexus working on future projections using Belgian
data is very challenging. Final scores rely on collective knowledge.

As a last step, a cross-cluster workshop with security experts explored interconnections between clusters and
identified “primary concerns for security” among the 28 risks. This was a critical discussion, not a validation step.

INTERDEPENDENCIES, CROSS-SECTORAL RISKS AND CASCADING IMPACTS

Climate change is a known driver of ecosystems degradation and biodiversity loss, underscoring the need for a
systemic approach. Yet, there are other non-climatic drivers that also aggravate some of the risks that are included
inthe BCRA. For example, the climate and biodiversity crises are part of even larger interrelated global change issues,
which, for instance, also include modifications of the carbon, nitrogen and phosphorus cycles. This first BCRA chose
to focus on climate change as a priority but added some of the most pressing ecosystems degradation risks in a
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pragmatic fashion. Yet, the BCRA does not provide a comprehensive assessment of important risks related to
ecosystems degradation and biodiversity loss. Although this could not be achieved in this first iteration of the Belgian
Climate Risk Assessment, there is a strong aspiration to integrate, at a later stage, an approach that enables the
measurement of crosscutting, compound, and cascading risks.

To overcome the limitation that BCRA only partly captures systemic and cascading dynamics, we would ideally adopt
an integrated, system-of-systems approach that makes interlinkages explicit, quantifiable where possible, and
comparable across clusters. Concretely, for each climate hazard and each key ecosystem-service dependency, we
would (1) assess a given risk simultaneously across all affected systems rather than only in the most “affected” one,
and compute a joint outcome that includes propagated effects, not just direct impacts; (2) incorporate
compound-event analysis by modelling multiple drivers and hazards jointly to avoid the well-known underestimation
that arises when methods consider single drivers in isolation (Zscheischler et al., 2018); and (3) evaluate cascading
sequences in line with IPCC AR6’s definition of cascading impacts as secondary events whose combined disruption
exceeds the initial shock (IPCC, 2023b) and systemic risk as system-wide malfunction due to intercomponent
cascades (Hochrainer-Stigler et al., 2023).

CLOSING REMARK

While challenges and knowledge gaps remain, this first BCRA succeeded in identifying and assessing the most
pressing risks related to climate and ecosystems degradation for Belgium. The broad alignment in feedback from
consulted experts highlights the strong consensus around the urgency and relevance of these risks.
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Annex 1: Climate hazards definitions

The following definitions are reported from the IPCC glossary (IPCC, 2023a).

Changing air temperature: Alteration in atmospheric temperature.

Changing freshwater temperature: Alteration in river and lake temperature.

Changing marine temperature: Alteration in sea and ocean temperature.

Temperature Variability: Alterations in daily, monthly, and seasonal patterns of air temperatures.
Heatwave: A period of abnormally hot weather, lasting from two days to months.

Cold wave/ frost: A period of abnormally cold weather, lasting from two days to months.

Wildfire: Weather conditions conducive to triggering and sustaining wildfires.

Changing wind-patterns: Alterations to prevailing winds.

Cyclone: Strong, cyclonic-scale disturbance that originates over tropical oceans. A tropical cyclone is
called a hurricane, typhoon or cyclone, depending on geographic location.

Storm: Weather events capable of producing dangerous conditions such as damaging straight-line winds,
lightning, and large hail.

Tornado: Weather events capable of producing extreme localized winds causing severe destruction.
Changing precipitation patterns and types (rain, hail, snow-ice): Alteration in the distribution, frequency
and intensity of rainfall, hail, and snowfall.

Precipitation and/ or hydrological variability: Alterations in monthly and seasonal patterns of
precipitation.

Ocean acidification: A reduction in the pH of the ocean, which is caused primarily by uptake of carbon
dioxide (CO2) from the atmosphere.

Saline intrusion: Displacement of fresh surface water or groundwater by the advance of salt water.

Sea level rise: Change to the height of sea level.

Water scarcity: Occurs when there is not enough water of sufficient quality to meet demand.

Drought: An exceptional period of water shortage for existing ecosystems and the human population (due
to low rainfall, high temperature and/or wind).

Heavy precipitation: Large amounts of rain, snow, or other types of precipitation over a short period of
time.

Flood: The overflowing of the normal confines of a stream or other water body, or the accumulation of
water over areas that are not normally submerged. Floods include river (fluvial) floods, flash floods, urban
floods, rain (pluvial) floods, sewer floods, coastal floods.

Coastal erosion: Net loss of sediment or bedrock from the shoreline results in landward movement of the
high-tide mark.

Soil degradation: Long-term reduction or loss of soil’s physical, chemical, and biological qualities
endangering land fertility and productivity.

Soil erosion: Displacement of the soil by the action of water or wind.

Landslide: Sudden and severe displacement of soil and rocks, predominantly on slopes.

Subsidence: Sinking of the ground.

Solar radiation: Electromagnetic radiation emitted by the Sun. However, climate models are yet able to
project the evolution of Solar radiation due to climate change (Chen, 2021; Gutiérrez et al., 2020)
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Annex 2: Cluster definitions

ECOSYSTEMS

Marine & coastal system in EUCRA (EEA, 2024, p.104), covers the impact chains of marine coastal, open ocean and
polar marine habitats and ecosystems.

BCRA’s system covers marine and coastal ecosystems exposed to climate change (sea warming, sea-level rise,
acidification, deoxygenation, nutrient availability, wind stress, extreme events) and affected significantly by non-
climatic impact-drivers. Coastal areas are more affected to erosion and inundation, and coastal waters are more
affected to emergence of harmful pathogens (EEA, 2024, p.330)

The term ‘coastal’ can refer to that land (e.g., as in ‘coastal communities’), or to that part of the marine environment
that is strongly influenced by land-based processes. Thus, coastal seas are generally shallow and near-
shore...(Glossary AR6 (EEA, 2024)).

System in EUCRA. Risk to river, lakes and wetland ecosystems and their services due to reduction of low flow in rivers
(EEA, 2024, p.330)

System in EUCRA (EEA, 2024, p.86; 330);
Climate risk to soil health related to direct impacts on soil parameters and to soil erosion; soil subsidence; soil fertility
and soil biodiversity (EEA, 2024, p.101)

System mentioned in EUCRA (section 13. Forest disturbances and carbon sinks): it covers forests’ vital ecosystem
services, carbon storage, water regulation and other ecosystem services; ... Climate change will increase the strain
on Europe's forests, adding to NCID such as wood harvest and management practices reducing forest resilience.
Figure 13.4 of EUCRA: impact chain of forest disturbances and carbon sinks (EEA, 2024, p.245)

e Peatlands is a system in EUCRA (section 3.2.3, p.89-91)

e Grassland is presented as one of the most endangered biomes in the world (Pértner et al., 2021, p. 59, 78)

e Heathland and Shrub are present in the list of ecosystems and ecosystem services assessed in the European
region (Maes et al., 2021)

FOOD

Crop production is presented in EUCRA’s “Food production” system within a cluster of crop, livestock and fisheries
production.

Agroecosystems is a system in EUCRA (Section 3.2.7, p.94-96) contributing to a key climate risks: disruption of food
web dynamics and related ecosystem services. Climate change and changes in agricultural practices are the most
important drivers of impacts on agrobiodiversity.
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EUCRA presents first “Livestock production” within the “food production” system, but later presented as a specific
system at risk (EEA, 2024, p.330): “Risk to livestock production in Europe from direct climate change impacts and
increased spread of pests and diseases”. We propose to keep this as an independent system, considering the size of
the sector (animals and animal products represent about 53% of the agricultural sector in Belgium (Statbel, 2023)).

EUCRA (p.138-139): a system including food storage, processing, distribution, transportation and trade (presenting
increasing risk of food-borne diseases).

The concept of Food Security in terms of access; availability; stability; and utilization (EEA, 2024, p.330). Including
food security aspects due to climate impacts outside Europe.

INFRASTRUCTURE & BUILDINGS

EUCRA system of “built environment” (p.175) clusters

(non) residential buildings with civil engineering works including networks infrastructures and develop two
assessment: damage on infrastructures and buildings (table 9.1) and impact of human wellbeing from climate
change impacts on residential and non-residential buildings (table 9.2).

BCRA considers infrastructures as specific systems and distinguish as systems “buildings” and “urbanization”.

Include residential, commercial, industrial, cultural, patrimonial and public buildings.

Urbanization organises the distribution of buildings, access to services, uses of space, social and economic
development.

Cities also develop green and blue infrastructures, such as sports grounds, parks, open-air installations, with specific
ecosystems contributing to urban resilience (in EUCRA: Ecosystems p.87 and Built Environment p.177).

Each infrastructure is considered as a specific system, with physical components and assets, the resources that these
physical components move about, and the services they provide. This system is divided for the different types of
infrastructures considered as “critical”:

- Data, communication and information: Telecommunication services and communication lines.
(within the section EURAC Built environment p.177 and critical infrastructure sensitivity p.271-
273)

- Mobility of goods and people: Transport infrastructure and networks organizing the mobility
services, including roads, railways, inland waterways, port and airports. (within the section EUCRA
Built environment p.175-191)

- Energy security: energy demand, energy transportation and storage, energy generation and
conversion (fossil and nuclear powerplant, biomass, geothermal, hydropower, solar power and
wind power plants), and primary energy carriers (EUCRA Energy p.166-174 and 273)

- Water security: Water supply for ecosystems, agricultural uses, civil and domestic uses, industry
and services, energy (EUCRA 2024, p.117-133) Management of water resources and water quality
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(groundwater and surface waters) ; Infrastructures for wastewater management (watercycle) ;
Waterborne diseases.

- Waste management: Not considered in EUCRA and mainly highlighted in IPCC (AR4 2007 WGIII)
for mitigation issues. However, it is within essential services in the CER directive and disaster
management after acute events (storm, flooding) imposes waste management issues (e.g. waste
disposal on highways after 2021 floodings in Belgium).

HUMAN HEALTH & POPULATION WELLBEING

Human health: heat stress; air pollution and airborne allergens; spreading of new vector borne diseases. (EUCRA
2024, p.149-165)

We propose to move water stress and quality to water system; foodborne diseases to food system; labour force
impacts to economy.

Health infrastructure and services; healthcare professionals; health supply chain (In EUCRA “Social infrastructures"
(p. 273)).

Equity, inclusion and just transitions are key to progress on adaptation and deeper societal ambitions for accelerated
mitigation. IPCC affirms with high confidence that actions that prioritize equity, climate justice, social justice and
inclusion lead to more sustainable outcomes, support transformative change and advance climate resilient
development. (EEA, 2024, pp. 98-101)

This system is complementary to a transversal approach on social aspects that requires for every risk to check if
within the system there is a inequal exposition to the climate hazards.

Access to Education facilities and services. (In EUCRA « Social infrastructures » (p. 273)).

Include tangible and intangible elements, as proposed in the NL-CRA (Witmer et al., 2023)

Displacement of people within Belgium: An increased number of flood events may lead to more displacement and
permanent migration; sea level rise may also affect displacement and migration (EUCRA, p.232). IPCC states that
there is only low confidence about CC contributing to external migration to Europe.

ECONOMY & FINANCE

Insurance markets; Public finances; Financial markets and banking sector (systems identified in EUCRA, p.303-322)

In sectors affected by climate or nature impact-drivers (CIDs) and not cited above.
Industry also includes infrastructures for metal, mineral, chemical, refineries, etc. as (in EUCRA “Industrial
infrastructures”) (p. 273)).
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Considered in “Health” cluster in EUCRA (p. 150) but as an economic loss in the Belgian national socio-economic
impact evaluation of CC and in regional assessment since current regulations prevent working under too high
temperatures.

Other supply chains not included in other systems:
Agricultural commodities markets are considered under Food security system.
Pharmaceutical supply chain is considered under Health system.

EUCRA also considers critical raw materials and components as well as global transport infrastructures. (EUCRA p.
286-302).
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Annex 3: Severe risk in EUCRA

Risks selected

Risk to coastal ecosystems from coastal erosion and inundation from
climate change in combination with other anthropogenic drivers

Risk to marine ecosystems from climate change in combination with other
anthropogenic drivers

Risks to biodiversity and carbon sinks from increased frequency and
intensity of wildfires

Risk to forest ecosystems and the carbon sink from more severe and
frequent hot-dry events and related insect pest outbreaks

Risks to food web dynamics and related ecosystem services due to
phenological changes and species distribution shifts

Risk to ecosystems and society from climate-induced species invasions

Risk to aquatic and wetland ecosystems and their services due to reduction
of low flow in rivers

Climate risk to soil health related to direct impacts on soils parameters and
to soil erosion

Risks and opportunities from climate change to landscape character

Risk to crop production from adverse weather conditions due to climate
change

Risk to food security from climate impacts on agricultural production and
supply chains outside Belgium and Europe

Risk to food and nutrition security from increasing food prices due to
climate impacts on food production

Risk to livestock and food production from direct climate change impacts
and increased spread of pests and diseases

Risk to human health and wellbeing from heat stress increased by climate
change

Risk of air pollution due to heat waves

Risk to population and build environment from wildfires facilitated by
drought and heat

Stress to health systems and social care delivery, including health
infrastructure, from climate change

Risk to human health from geographic expansion and increased
transmission of infectious diseases

Risks to cultural heritage
Risks to education services

Risk of a public health crises due to interrupted pharmaceutical supply
chains caused by extreme weather events in or outside Europe

Risks to Belgium from climate-related international human mobility
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ECOSYSTEMS

ECOSYSTEMS
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ECOSYSTEMS
ECOSYSTEMS

ECOSYSTEMS

ECOSYSTEMS
ECOSYSTEMS

FOOD SYSTEM

FOOD SYSTEM

FOOD SYSTEM

FOOD SYSTEM

HUMAN / HEALTH
HUMAN / HEALTH

HUMAN / HEALTH

HUMAN / HEALTH

HUMAN / HEALTH

HUMAN / HEALTH
HUMAN / HEALTH

HUMAN / HEALTH

HUMAN / HEALTH

Potential other
clusters linked

HUMAN/ HEALTH,
INFRASTRUCTURE
AND BUILDINGS

FOOD

FOOD
FOOD

FOOD

FOOD, ECONOMY

AND FINANCE

HUMAN / HEALTH

HUMAN / HEALTH

HUMAN / HEALTH

HUMAN / HEALTH

INFRASTRUCTURE
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Risk to human health from the emergence of harmful algal blooms and
pathogens due to water quality

Risk to population, infrastructure, and economic activities from pluvial and
fluvial flooding

Risk to population and economic sectors due to water scarcity

Risk of damage to infrastructures and buildings due to slow-onset climate
change and extreme climate events including potential cascading failures

Risk related to the disruption of blue and green infrastructure

Risk of electricity disruption due to the impacts of heat and drought
impacts on energy production and peak demand

Risk of energy disruption due to damage to energy transportation or
storage infrastructure following coastal or inland flooding

Risk to inland navigation because of heat and drought-related to low water
situation, or flooding.

Risk to transport (traffic disruption, high reconstruction costs)

Risk to human wellbeing from climate change impacts on residential and
non-residential buildings

Health risk to outdoor workers from increased heat stress
Risk of business disruptions in key industrial sectors due to supply chain

disruptions for critical raw materials or components from Europe or
outside Europe

Climate risk to public finances leading to a financial crisis (including due to
the viability of the European solidarity mechanism)

Climate risk to property and insurance markets

Risk to financial markets from climate impacts
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INFRASTRUCTURE
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INFRASTRUCTURE
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INFRASTRUCTURE
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ECONOMY AND
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ECONOMY AND
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ECONOMY AND
FINANCE

ECONOMY AND
FINANCE

ECONOMY AND
FINANCE

INFRASTRUCTURE
AND BUILDINGS

HUMAN / HEALTH;
FOOD

HUMAN HEALTH;
ECONOMY AND
FINANCE

ECONOMY AND
FINANCE

ECOSYSTEMS;
HUMAN HEALTH;
ECONOMY AND
FINANCE
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HUMAN / HEALTH
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Annex 4: Consistency of risks between IPCC AR6, EUCRA and Belgian adaptation

plans

Risks analysed in IPCC AR 6 / EUCRA

Risks analysed in NAP Belgium
2017-2020 (National Climate
Commission, 2016)

Risks analysed in the Federal
adaptation plan
(Gouvernement fédéral, 2022)

Risks analysed in the Walloon
regional vulnerability study
(EcoRes & TEC, 2011)

Risks analysed in the Flemish
regional adaptation plan
(Vlaamse Overheid, 2022)

Risks analysed in Brussels
adaptation plan (EcoRes et al.,
2012)

Clusters related in the BCRA

Risk to coastal ecosystems from coastal erosion  Risk of breaking of natural (mostly ~ Risk of increased pressure on Not applicable Salinization caused by sea level Not applicable ECOSYSTEMS
and inundation from climate change in sand and dunes) coastal defences coastal areas. rise poses a threat to
combination with other anthropogenic drivers ecosystems that depend on HUMAN/ HEALTH
freshwater. Sea level rise is seen
threat t tal nat J INFRASTRUCTURE AND
as a threat to coastal nature an
BUILDINGS
ecosystems.
Risk to marine ecosystems from climate change ~ Changes in the quantity and Not considered. Not applicable Not considered. Not applicable ECOSYSTEMS
in combination with other anthropogenic distribution of marine species,
drivers inclusive commerecial fish stocks FooD
Risks to biodiversity and carbon sinks from Not considered. Not considered. Mentioned but not analysed Wildfires are seen as a threat to Not considered. ECOSYSTEMS
increased frequency and intensity of wildfires heathland ecosystems. The Plan
mentions the high degree of
biodiversity and carbon storage
in forests and their susceptibility
to wildfires
Risk to forest ecosystems and the carbon sink More frequent invasions Not considered. Mentioned but not analysed The Plan emphasises the high Risk of drought and reduced soil ECOSYSTEMS
from more severe and frequent hot-dry events degree of biodiversity and fertility for forests
and related insect pest outbreaks Damage due to climatic variations carbon storage in forests and
(fire, storms, droughts) peat soils and their susceptibility Risk of poor root anchorage and
to drought. reduced wind resistance of trees
Risks to food web dynamics and related Modification of the range of forest ~ Not considered. Biodiversity analysis: change to The Plan mentions ‘adjustments Risk of changes in species' ECOSYSTEMS
ecosystem services due to phenological species (harmful to wood the habitability for main of crops, species, varieties, and adaptation to their environment
changes and species distribution shifts production) habitats and species and impact cultivation systems’. New and range, with a lack of FooDp
on ecosystem services diseases and pests will lead to connectivity between habitats
Risk of growth followed by limited reduced agricultural and species.
increase due to soil fertility and productivity. The Plan also
drought mentions the migration of tree
species in the context of wood
Changes to phenology P X
production. Landscape
fragmentation is seen as an
additional risk.
Risk to ecosystems and society from climate- Pressure from diseases, parasites, Mentioned but not analysed Qualitative review from The Plan acknowledges that Risk of new species entering ECOSYSTEMS
induced species invasions weeds and invasions European wide studies certain new animal species may ecosystems, disrupting the latter
FOOD

find their way to Flanders or
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Risks analysed in IPCC AR 6 / EUCRA

Risks analysed in NAP Belgium
2017-2020 (National Climate
Commission, 2016)

Risks analysed in the Federal
adaptation plan
(Gouvernement fédéral, 2022)

Risks analysed in the Walloon
regional vulnerability study
(EcoRes & TEC, 2011)

Risks analysed in the Flemish
regional adaptation plan
(Vlaamse Overheid, 2022)

Risks analysed in Brussels
adaptation plan (EcoRes et al.,
2012)

Clusters related in the BCRA

Appearance of now harmful
species

could reproduce there due to
higher temperatures, though
this is largely in the context of
disease vectors and human
health.

Risk to aquatic and wetland ecosystems and Decrease in surface water quality Not considered. Included in Biodiversity analysis Addresses concerns regarding Risk of reduced river flow, but ECOSYSTEMS
their services due to reduction of low flow in (floods, streaming, low flows) aquatic and wetland ecosystems  not link with aquatic and
rivers impacted by reduced river flows,  wetland ecosystems FooD

Variation in river flows can lead to particularly emphasizing water

pollution availability during droughts.

Reduction of ground water in

summer / increased rainfall in

winter recharges groundwater
Climate risk to soil health related to direct Reduction of upper layer of fresh Not considered. Soil analysis: Salinisation of soils because of Not considered. ECOSYSTEMS
impacts on soils parameters and to soil erosion  water in polders (salt intrusion) sea level rise. Apart from this,

Erosion hazard increase FOOD

affecting natural systems and
infrastructures

Drought soil sensitivity

Agricultural pollution secondary
impact increase

many references to the
intention of maintaining or
improving soil quality (e.g.,
organic content) and reducing
soil erosion, but little reference
to climate change as a driver.

ECONOMY AND FINANCE

Large cascading impacts across sectors
originating from unprecedented forest

Not considered. Not considered.

Not analysed

Not considered.

Not considered.

ECONOMY AND FINANCE

disturbances INFRASTRUCTURE AND
BUILDINGS
Risk to crop production from adverse weather Erosion risk due to heavy rain Not considered Agriculture analysis: impact of Agricultural productivity is at Not considered. FOOD
conditions due to climate change Loss of soils due to heavy rain CConvyields risk of being partially lost due to
Variability of crop production and the changing climate. Climate
breeding due to extreme events change is manifested in reduced
Opportunity to crop production crop yields, quality loss of
agricultural products, new
diseases and pests, storm,
drought, and water damage.
Salinisation may hamper crop
growth.
Risk to food security from climate impacts on Variability of crop production and Risk to food chain safety after Not analysed Not considered. Not considered. FOOD
agricultural production and supply chains breeding due to extreme events climate disasters.
outside Europe
Risk to food and nutrition security from Variability of crop production and Not mentioned Mentioned but not analysed Not addressed directly (though Not considered. FOOD

increasing food prices due to climate impacts
on food production

breeding due to extreme events

the above-mentioned loss of
agricultural productivity would
probably affect food prices).
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Risks analysed in IPCC AR 6 / EUCRA

Risks analysed in NAP Belgium
2017-2020 (National
Commission, 2016)

Climate

Risks analysed in the Federal
adaptation plan

(Gouvernement fédéral, 2022)

Risks analysed in the Walloon
regional vulnerability study
(EcoRes & TEC, 2011)

Risks analysed in the Flemish
regional adaptation plan
(Vlaamse Overheid, 2022)

Risks analysed in Brussels
adaptation plan (EcoRes et al.,
2012)

Clusters related in the BCRA

Risk to fisheries and aquaculture in Europe and
international waters from changed
environmental conditions due to climate
change and related ocean acidification

Changes in the quantity and
distribution of marine species,
inclusive commercial fish stocks.

Appearance of new commercial
species (migration from south to
north)

Not mentioned

Not analysed

Not considered.

Not considered.

FOOD

Risk to livestock production from direct climate
change impacts and increased spread of pests
and diseases

Variability of crop production and
breeding due to extreme events

Pressure from diseases, parasites,
weeds and invasions

Risk of disease and pests’
proliferation, but no link to
livestock.

Agriculture analysis: heat stress
for livestock

Threat of extreme heat and
drought to livestock. Farm
animals become susceptible for
new diseases.

Risk of disease and pests’
proliferation, but no link to
livestock.

FOOD

Risk to human health from heat stress
increased by climate change

Impacts of heatwaves and
amplification by heat islands

Risk of mortality due to heatwaves

Risk extreme heat events, but
not explicitly link with human
health.

Heath stress analysis:
Impact on human health

Risk on vulnerable people

The Plan addresses risks to
human health from heat stress
intensified by climate change,
emphasizing the increased
frequency of heatwaves and
hotter summers. Vulnerable
populations, particularly the
elderly, young children, and
those with pre-existing health
conditions, are identified as
being at the highest risk. Cities
are seen as hotspots of risk,
because of the urban heat island
effect but also because the
higher proportion of vulnerable
people.

Health risks associated with
heat waves (over-mortality)

Growing risk of allergy and
infectious disease during
heatwaves

HUMAN / HEALTH

Risk to population and build environment from
wildfires facilitated by drought and heat

Not mentioned

No link made between forest
fires and drought. However, the
hazard is widely mentioned.

Wildfire analysis:

Exposition of residential
buildings, tertiary buildings and
critical infrastructures

The Plan does not explicitly link
wildfire risks to impacts on
populations and the built
environment. It primarily
focuses on measures to protect
natural areas and ecosystems

Not considered.

HUMAN / HEALTH

INFRASTRUCTURE AND
BUILDINGS

Risk to human wellbeing from climate change
impacts on residential and non-residential
buildings

Not mentioned

Not mentioned

Buildings analysis:

Exposition of residential
buildings, tertiary sector and
critical infrastructures to
floodings, heath waves and
wildfires

The built environment stores
excess heat, leading to the
urban heat island phenomenon
and indoor heating.

Observation: buildings not
adapted to climate change that
accentuates the health risks of
heat waves

HUMAN / HEALTH

INFRASTRUCTURE AND
BUILDINGS

Health risk to outdoor workers from increased
heat stress

Risk of mortality due to heatwaves

Not mentioned

Included in tertiary sector
analysis

Exposition of labour force

QOutdoor workers appear not to
be included as a vulnerable
group.

Not mentioned

HUMAN / HEALTH

INFRASTRUCTURE AND
BUILDINGS
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Risks analysed in IPCC AR 6 / EUCRA

Risks analysed in NAP Belgium
2017-2020 (National Climate
Commission, 2016)

Risks analysed in the Federal
adaptation plan
(Gouvernement fédéral, 2022)

Risks analysed in the Walloon
regional vulnerability study
(EcoRes & TEC, 2011)

Risks analysed in the Flemish
regional adaptation plan
(Vlaamse Overheid, 2022)

Risks analysed in Brussels
adaptation plan (EcoRes et al.,
2012)

Clusters related in the BCRA

Risk to human health from the emergence of
harmful algal blooms and pathogens

Risk of mortality due to diseases
linked to food contamination

Not mentioned

Not analysed

The Plan mentions the increased
risk of harmful algal blooms due
to climate change, particularly in
recreational waters.

Not mentioned

HUMAN / HEALTH

Stress to health systems, including health

infrastructure, from climate change

Not considered.

Not mentioned

Included in critical infrastructure
analysis.

+Cascading effect of floods on
mobility and firemen delayed
intervention.

Hospitals are considered to be
flood-prone critical
infrastructure. The Plan
acknowledges challenges facing
healthcare, both in terms of
health policy, for example due to
prolonged heat, emergencies, or
new diseases and (invasive)
species reappearing in Europe,
and in terms of healthcare
infrastructure, where it is
important that Flemish
healthcare facilities are climate-
resilient and future-proof

Mentioned but not analysed

HUMAN / HEALTH

Risk from geographic expansion and increased

transmission of infectious diseases

Increase in vector-borne diseases

Not mentioned

Health analysis: qualitative
analysis of ticks and mosquitos
increased risks

Climate change facilitates the
arrival and spread of new animal
species in Flanders, which can
reproduce due to warmer
temperatures. This includes
southern and tropical
mosquitoes and ticks, which
pose a threat by acting as
vectors for diseases unfamiliar
to the region. Specifically, exotic
Aedes mosquitoes can transmit
infections like chikungunya,
dengue, or Zika.

Risk of new diseases or return of
previously eradicated diseases.

Risk of dengue and malaria

HUMAN / HEALTH

Risk to population, infrastructure, and
economic activities from pluvial and fluvial

flooding

Risk of flooding

Risk of flooding

Included in buildings analysis.

Residential buildings crossed
with socio-economic
vulnerability to have a full risk
assessment on population

Around 4.5% of buildings in
Flanders is prone to pluvial
flooding, and 0.7% to fluvial
flooding. These figures are
expected to increase
considerably under climate
change.

Risk of flooding after severe
storms due in particular to
increasing urbanization and
impermeabilization

HUMAN / HEALTH

INFRASTRUCTURE AND
BUILDINGS

FOOD

Risk of damage to infrastructures and buildings
due to slow-onset climate change and extreme

climate events

Risk of breaking of man-made
(dykes, wave-breakers, etc.)
coastal defences

Risk of storm-related flooding

Damage caused by changes to
wind patterns and wave height

Shrinkage and swelling of clay

Risk of damage to transport
infrastructures (railways,
aviation) and to critical
infrastructures

Not analysed

Sea level rise will increase the
risk of inundation of buildings,
in particular critical
infrastructure such as child care
centres, schools, care facilities,
nursing homes, hospitals.
Buildings on drying plastic (clay)
soils are prone to being

Not mentioned

INFRASTRUCTURE AND
BUILDINGS
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Risks analysed in IPCC AR 6 / EUCRA

Risks analysed in NAP Belgium
2017-2020 (National Climate
Commission, 2016)

Risks analysed in the Federal
adaptation plan
(Gouvernement fédéral, 2022)

Risks analysed in the Walloon
regional vulnerability study
(EcoRes & TEC, 2011)

Risks analysed in the Flemish
regional adaptation plan
(Vlaamse Overheid, 2022)

Risks analysed in Brussels
adaptation plan (EcoRes et al.,
2012)

Clusters related in the BCRA

Karstic risk

Damage due to the possible
increase in storm frequency

damaged (cracks and tears in
the walls).

Risk of electricity disruption due to the impacts
of heat and drought impacts on energy

production and peak demand

Increase in energy consumption
(cold chain/ air conditioning in
summer)

Problem of cooling of nuclear
pants

Management of the network and
electricity consumption

Seasonal modifications of
photovoltaic, wind and hydraulic
production and biomass
productivity

Risk to energy security (lack of
cooling water, energy shortages)
—no links with heat and drought
impacts

Energy analysis:

Risk on electricity network and
powerproduction plants from
floodings and wildfires.

+Cascading risk of extreme
heath on electricity network =
Critical infrastructures exposed
to black-out

(A lack of) water availability is
seen as a threat to energy
supply. Drought is seen as
problematic for energy
companies.

Risk of higher summer cooling
requirements

INFRASTRUCTURE AND
BUILDINGS

ECONOMY AND FINANCE

Risk of energy disruption due to damage to
energy transportation or storage infrastructure

following coastal or inland flooding

Integrity and capacity of
production and transport
installations

Risk to energy security (lack of
cooling water, energy shortages)
—no links coastal and inland
flooding

Mentioned but not analysed

Flooding is mentioned as a
threat to critical energy
infrastructure.

The risk of flooding is
prominent, but there is no link
made with energy
infrastructures disruption.

INFRASTRUCTURE AND
BUILDINGS

ECONOMY AND FINANCE

Widespread disruption of marine transport

Risk of disruption to transport by
waterways (more low-water
periods)

Risk of damage to transport
infrastructures

Risk to boat navigation in the
river-sea area due to water
waves.

Not analysed

Drought and low water
availability lead to problems for
inland navigation (reference is
made to recent dry summers).

Not mentioned

INFRASTRUCTURE AND
BUILDINGS

ECONOMY AND FINANCE

Widespread disruption of land-based transport

Damage to infrastructure due to
high temperatures (buckling of
rails, etc.)

Risk of disruption of road and rail
transport and damage to
infrastructure due to snow and
frost.

Risk of damage to transport
infrastructures

Risk of impact on quality of
transport services (due to
precipitation, temperatures,
winds, visibility)

Risk on the railways with
possible disruptions (e.g.:

freezing catnip)

Risk to air transport safety

Risk of disruption of roads due
to floodings.

High temperatures and short
intense thunderstorms during
summer and increased
precipitation during winter are
seen as threats to land-based
transport.

Permanent risk of transport
disruption during extreme
weather events

INFRASTRUCTURE AND
BUILDINGS

ECONOMY AND FINANCE

Climate risk to the viability of the European

solidarity mechanism

Not applicable

Risk of member states
withdrawing because of

Not applicable

Not applicable

Not applicable

NOT CONSIDERED
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Risks analysed in IPCC AR 6 / EUCRA

Risks analysed in NAP Belgium
Climate

2017-2020 (National
Commission, 2016)

Risks analysed in the Federal

adaptation plan

(Gouvernement fédéral, 2022)

Risks analysed in the Walloon
regional vulnerability study
(EcoRes & TEC, 2011)

Risks analysed in the Flemish
regional adaptation plan
(Vlaamse Overheid, 2022)

Risks analysed in Brussels
adaptation plan (EcoRes et al.,
2012)

Clusters related in the BCRA

financial and operational

limitations in the event of major

natural disasters affecting
several member states.

Climate risk to public finances leading to a
financial crisis

Not mentioned

Risk of financial limits
preventing governments from

responding to natural disasters

Not analysed

Not considered.

Not mentioned

ECONOMY AND FINANCE

Climate risk to property and insurance markets

More frequent and/ or intensive
weather-related disasters will
challenge insurance systems

Not mentioned

Mentioned but not analysed

Risk to the insurance sector is
addressed in the context of
flooding damage (‘water bomb’
exercise), soil erosion, and the
rebuilding after (climate-related)
disasters.

Not mentioned

ECONOMY AND FINANCE

Risk to population and economic sectors due
to water scarcity

Water needs and risk of water
stress

Potable water shortage risk

Risk of cooling water shortage
(energy security issue)

Water analysis:

Increase in hazard of ground
water scarcity

Increase in hazard of surface
water scarcity

Increase in agricultural pollution
diffusion to surface water

Impact of surface water changes
on tourism

Water scarcity threatens to
impact the production processes
of various types of businesses,
and could lead to navigation
depth issues for inland shipping,
potentially resulting in
shortages. Examples of
vulnerable sectors include
agricultural businesses, bottling
plants, and (energy) companies
that use water for cooling
processes.

Risk of deterioration in surface
water quality due to lower river
flows

Risk of more severe low water

Risk of non-recharge of
groundwater tables

HUMAN / HEALTH

INFRASTRUCTURE AND
BUILDINGS

ECONOMY AND FINANCE

Risk of a public health crises due to interrupted ~ Not considered Not mentioned Not analysed Not considered Not mentioned HUMAN / HEALTH
pharmaceutical supply chains caused by

extreme weather events outside Europe

Risk of business disruptions in key industrial Impact on production processes Not mentioned Not analysed Not considered Not mentioned INFRASTRUCTURE AND
sectors due to supply chain disruptions for (e.g. water shortages, cooling of BUILDINGS

critical raw materials or components from
Europe or outside Europe

power plant), direct and indirect
(supply problems) damages

ECONOMY AND FINANCE

Risk to financial markets from climate impacts

Not mentioned

Not mentioned

Not analysed

Not considered

Not mentioned

ECONOMY AND FINANCE

Risk to winter tourism in countries or regions
strongly depending on it

Longer periods of favourable
conditions for low-season tourism

Favourable conditions for summer
tourism but risks for nautical
activities during dry summers

Not mentioned

Tourism analysis:

Impact of floods, wildfires,
droughts, and heath waves on
tourism

Not considered

Not mentioned

NOT CONSIDERED
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Annex 5: Consistency of risks between IPCC AR6, EUCRA and CRA of
neighbouring countries

Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Risk to coastal ecosystems from coastal
erosion and inundation from climate change in
combination with other anthropogenic drivers

Risks to aquifers and agricultural land from sea level
rise, saltwater intrusion

Risks to coastal species and habitats due to coastal
flooding, erosion, and climate factors.

Risk to coastal ecosystems because of erosion and
rise sea level, and because of blue algae blooms.

Risk of raised sea temperature, with change in
water quality (eutrophication, acidification of the
seas), of raised sea level (increasing salinization of
the coastal areas and increasing storm surge peak
water levels)

Risk of natural spatial changes on coast because
of rising sea level and the effects of storm surges

ECOSYSTEMS
HUMAN/ HEALTH

INFRASTRUCTURE AND BUILDINGS

Risk to marine ecosystems from climate Risks to marine species, habitats, and fisheries from Risk to marine and ecosystems because of climate  Risk to marine biodiversity ECOSYSTEMS
change in combination with other changing climatic conditions, including ocean change, intensive agriculture and forestry,
anthropogenic drivers acidification and higher water temperatures hydraulic engineering and water maintenance, FOOD
construction work, and sports and leisure
activities.
Risk of eutrophication and acidification of the
seas
Risks to biodiversity and carbon sinks from Risk of increased fires because of drought and Risk to forests from wildfires ECOSYSTEMS
increased frequency and intensity of wildfires heat
Risk to forest ecosystems and the carbon sink Risks for natural carbon stores, carbon Risk to forests from dry and hot years in Risk to forests from hot-dry events ECOSYSTEMS
from more severe and frequent hot-dry events sequestration from changing climatic conditions. combinations with storm events and bark beetle
and related insect pest outbreaks multiplication. Risk to vulnerable habitats and species
Risks to forestry from pests, pathogens, and invasive
species Risks to forest from pest and disease stress,
strengthen by storms creating breeding space for
insect pests.
Risks to food web dynamics and related Risks to terrestrial species and habitats from Risk from change in the growing season and Risk to ecosystem services. ECOSYSTEMS
ecosystem services due to phenological changing climatic conditions and extreme events, phenology with climatic factors determining fo00

changes and species distribution shifts

including temperature change, water scarcity,
wildfire, flooding, wind, and altered hydrology
(including water scarcity, flooding and saline
intrusion).

distribution of genotypes, populations,
ecosystems, and habitats.

Risk to ecosystem services.

Risk from shift in areas and decline in numbers
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Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Risk to land systems with a reduction in the
genetic diversity of species and the diversity of
ecosystems because of climate change
(temperature, precipitation, extreme climatic
events, ...)

Risk to ecosystems and society from climate-
induced species invasions

Risks to terrestrial species and habitats from pests,
pathogens, and invasive species

Risks to freshwater and marine species and habitats
from pests, pathogens, and invasive species

Risks to agriculture and forestry from pests,
pathogens, and invasive species

Risk from spread of invasive species (for instance
on agriculture and forestry)

ECOSYSTEMS

FOOD

Risk to aquatic and wetland ecosystems and
their services due to reduction of low flow in
rivers

Risks to freshwater species and habitats from
changing climatic conditions and extreme events.

Risk to wetlands because of climate change (dry
period and high temperatures)

Risk to rivers’ habitats and stocks of fish species
because of rising water temperature.

Risk to quality of water, and to ecological status
of water bodies (eutrophication), strengthen by
the rising water temperature.

Risk to ecosystem services.

Risk to aquatic and wetland ecosystems (drought,
flooding)

ECOSYSTEMS

FOOD

Climate risk to soil health related to direct
impacts on soils parameters and to soil erosion

Risk to soils from changing climatic conditions,
including seasonal aridity and wetness.

Risk of soil erosion by water and wind

Risk of leachate contamination of groundwater
due to summer droughts

Risk of waterlogging due to prolonged and heavy
precipitation, preventing adequate aeration of
the soil

Risk to soil biology (microbiological activity,
biodiversity, biological functionality), substance
balance, filter and buffer functions

Risk to soil fertility

ECOSYSTEMS

FOOD

ECONOMY AND FINANCE

Large cascading impacts across sectors
originating from unprecedented forest
disturbances

Risk for the agroforestry sector

Risk for the agroforestry sector (quality and
quantity of wood, additional work to clean up after
storms and to assume pest management)

ECONOMY AND FINANCE

INFRASTRUCTURE AND BUILDINGS

Risk to crop production from adverse weather
conditions due to climate change

Risks to agricultural and forestry productivity from
extreme events and changing climatic conditions.

Risks to agricultural land from sea level rise,
saltwater intrusion

Risk to plants production because of heat and
drought, and increased spread of pests and
diseases.

Risk of lack of water in the soil with consequences
for agriculture and forestry

Risk to agriculture because of water shortage,
diminished soil fertility, and increased of pests
and diseases

FOOD
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Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Risk to soil fertility and its production function.

Risk of yield loss and reduced quality of some
harvested products

Risk to food security from climate impacts on Risks to food safety and food security Risk of shift in growing areas, with various crops FOOD
agricultural production and supply chains shifting to the north and higher regions, and with
outside Europe Risks to UK food availability, safety, and quality from  _ aarlier start of the vegetation
climate change overseas
Risk to industries with water-based products such
as food and beverage production
Risk to food and nutrition security from Risks to food safety and food security FOOD
increasing food prices due to climate impacts
on food production
Risk to fisheries and aquaculture in Europe and  Risks to aquifers land from sea level rise, saltwater Risk to rivers’ habitats and stocks of fish species Risk to fisheries and marine aquaculture FOOD
international waters from changed intrusion because of rising water temperature.
environmental conditions due to climate
change and related ocean acidification Risks to freshwater and marine species and habitats Risk to aquaculture.
from pests, pathogens, and invasive species
Risks of change in the distribution of fish species
in river, in the distribution of thermophilic species
Risks to marine species, habitats, and fisheries from in the North Sea
changing climatic conditions, including ocean
acidification and higher water temperatures Risk to relevant stock for fisheries with increasing
water temperatures
Risk to livestock production from direct climate  Risks to agriculture from pests, pathogens, and Risks to livestock production because of heat Risk to agriculture because of increased of pests FOOD
change impacts and increased spread of pests invasive species stress and increased spread of pests and diseases and diseases
and diseases
Risk to livestock production from rising
temperatures
Risk to human health from heat stress Risks to health and wellbeing from high Risk of expansion of urban heat island, which Risk to human health from heat stress, in HUMAN / HEALTH
increased by climate change temperatures increase the heat load for people particular for precarious populations
Risk to human health for heat stress
Risk from UV-related health damage
Not covered Risks to health and wellbeing from changes in air Risk of respiratory issues due to air pollution Risk of air pollution due to heat waves HUMAN / HEALTH
quality
Risk to population and build environment from Risk to vegetation in settlements Risk of wildfires HUMAN / HEALTH

wildfires facilitated by drought and heat

INFRASTRUCTURE AND BUILDINGS
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Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Risk to human wellbeing from climate change
impacts on residential and non-residential
buildings

Risk of high indoor temperatures, with negative
impact on air quality

Risk of high indoor temperatures

HUMAN / HEALTH

INFRASTRUCTURE AND BUILDINGS

Health risk to outdoor workers from increased
heat stress

Risks to business from reduced employee
productivity due to higher temperatures in working
environments

Risk to construction activity with the increase of
accidents and health risks, which limit the
performance of employees or lead to
construction interruptions.

Risk to health for outdoor workers, and of
increased performance losses due to accident

Risk to workers from heat stress

HUMAN / HEALTH

INFRASTRUCTURE AND BUILDINGS

Risk to human health from the emergence of Risks to health from vector-borne disease Risk from allergic reactions due to plant-based HUMAN / HEALTH
harmful algal blooms and pathogens aeroallergens.
Risk from harmful microorganisms and algae.

Stress to health systems, including health Risks to health and social care delivery Risk to healthcare system. Stress to health systems, including health HUMAN / HEALTH
infrastructure, from climate change infrastructure

Risk to UK public health from climate change

overseas
Risk from geographic expansion and increased Not mentioned Risk from distribution and change in abundance Risk of the emergence of new diseases, HUMAN / HEALTH
transmission of infectious diseases of possible vectors particularly zoonoses
Risk to population, infrastructure, and Risks to infrastructure services from river, surface Risk to agriculture, forestry, building and Risk of flooding, with consequences for property HUMAN / HEALTH

economic activities from pluvial and fluvial
flooding

water and groundwater flooding
Risks to bridges and pipelines from flooding

Risks to people, communities, and buildings from
flooding

Risks to businesses from flooding

infrastructure because of flood events.

Risk of failure of drainage facilities and flood
protection system

Risk of restrictions on the functionality of sewer
networks and receiving waters and sewage
treatment plants

Risk of damage to buildings to river flooding

Risk of release of dangerous substances through
flooding (chemical and sewage treatment plants
can be affected by heavy precipitation and rising
sea levels)

and risks for individuals

Risk of release of dangerous substances through
flooding (chemical and sewage treatment plants
can be affected by heavy precipitation and rising
sea levels)

INFRASTRUCTURE AND BUILDINGS

FOOD

Risk of damage to infrastructures and buildings
due to slow-onset climate change and extreme
climate events

Risks to infrastructure networks (water, energy,
transport, ICT) from cascading failures

Risks to bridges and pipelines from erosion

Risks to offshore infrastructure from storms and
high waves

Risk of landslides and mudslides after
precipitation, raid snowmelt.

Risk of raised sea level (increasing storm surge
peak water levels)

Risk of increased stress on or failure of coastal
protection systems, damage or destruction of

Risk of raised sea level, increasing the exposure of
coastal and low-lying areas to the natural risk of
marine submersion

Risk of coastline retreat

Risk to buildings from clay shrinkage and swelling

INFRASTRUCTURE AND BUILDINGS
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Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Risks to subterranean and surface infrastructure
from subsidence

Risks to building fabric.

coastal settlements and infrastructure, and

overloading of drainage systems in areas at risk of

flooding.

Risk of damage to buildings to heavy rain

Risk of electricity disruption due to the impacts
of heat and drought impacts on energy
production and peak demand

Risks to hydroelectric generation from low or high
river flows

Risks to energy generation from reduced water
availability

Risks to energy from high and low temperatures,
high winds, lightning

Risks from summer and winter household energy
demand

Risk linked to the used of cooling power plants
because of heat and drought-related low water
situation.

Risk of interruption of the regional supply chains
for energy sources (coal, oil)

Risk from cooling energy requirements.

Risk to generation capacity of renewable energy
sources (hot periods reduce the efficiency of
photovoltaic system, high wind speeds require
the deactivation of wind turbines, ...)

Risk of unreliable energy supply

Risk of fluctuations in the price of electricity
which can lead to higher energy cost, for instance
for energy-intensive industries

Risk of interruption of the regional supply chains
for energy sources (coal, oil)

Risk to production levels, operations and plant
performance, including nuclear and hydroelectric
power plants

Risk from cooling energy requirements.

Risk of interruption of electronic communications
services, particularly emergency calls

INFRASTRUCTURE AND BUILDINGS

ECONOMY AND FINANCE

Risk of energy disruption due to damage to
energy transportation or storage infrastructure
following coastal or inland flooding

Risks to offshore infrastructure from storms and
high waves

Risk of energy disruption due to damage to
energy transportation or storage infrastructure
(no link with flooding)

Risk of interruption of electronic communications
services, particularly emergency calls

INFRASTRUCTURE AND BUILDINGS

ECONOMY AND FINANCE

Widespread disruption of marine transport

Risk to inland navigation because of heat and
drought-related low water situation, and because
of flooding.

Risk to marine navigation.

Risk to inland and maritime waterways, ports,
and maritime infrastructure.

Risk of impairment of the movement of goods

Risk to transport (traffic

reconstruction costs)

disruption, high

Risk to inland navigation because of drought-
related low water situation

INFRASTRUCTURE AND BUILDINGS

ECONOMY AND FINANCE

Widespread disruption of land-based transport

Risks to transport networks from slope and
embankment failure

Risks to transport from high and low temperatures,
high winds, lightning

Risk to roads and railways (flooding, gravitational
mass movements)

Risk to traffic control systems, overhead lines,
and power supply systems.

Risk of impairment of the land-based movement
of goods via waterways

Risk to transport (traffic disruption, high
reconstruction costs)

INFRASTRUCTURE AND BUILDINGS

ECONOMY AND FINANCE
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Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Climate risk to the viability of the European
solidarity mechanism

NOT CONSIDERED

Climate risk to public finances leading to a
financial crisis

ECONOMY AND FINANCE

Climate risk to property and insurance markets

Risks to finance, investment and insurance including
access to capital for businesses

Risk to the insurance system

ECONOMY AND FINANCE

Risk to population and economic sectors due
to water scarcity

Risks to public water supplies from reduced water
availability

Risks to water quality and household water supplies

Risks to business from water scarcity

Risk of lack of water in the soil with consequences
for agriculture and forestry

Risk to groundwater level and groundwater
quality.

Risk of lack of irrigation water, production water
and drinking water

Risk of water scarcity

Risk of water low quality

HUMAN / HEALTH
INFRASTRUCTURE AND BUILDINGS

ECONOMY AND FINANCE

Risk of a public health crises due to interrupted
pharmaceutical supply chains caused by
extreme weather events outside Europe

Risks to health and social care delivery

Risk to UK public health from climate change
overseas

HUMAN / HEALTH

Risk of business disruptions in key industrial
sectors due to supply chain disruptions for
critical raw materials or components from
Europe or outside Europe

Risks to business from disruption to supply chains
and distribution networks.

Risks associated with international trade routes

Risk of impairment of the supply of raw materials
and intermediate products, risk of impairment of
international transport of goods

Risk of restrictions in sales markets

Risk to supply chain resilience

INFRASTRUCTURE AND BUILDINGS

ECONOMY AND FINANCE

Risk to financial markets from climate impacts

Risks to businesses from flooding, from coastal
change from erosion, flooding, and extreme
weather events, from water scarcity

Risks to finance, investment and insurance including
access to capital for businesses.

Risk to the UK finance sector from climate change
overseas

Risk of fluctuations in the price of electricity
which can lead to higher energy cost, for instance
for energy-intensive industries.

Risk to enterprises’ activities

ECONOMY AND FINANCE

Risk to winter tourism in countries or regions
strongly depending on it

Risk to winter tourism

Other risks to tourism considered: Risk for
recreational activities (for instance in damages
forest)

Risk to tourism in coastal areas

Risk to winter tourism

Other risks to tourism considered: Risk to tourism
in coastal areas and to nautical tourism

NOT CONSIDERED

Not covered

Risks and opportunities from climate change to
landscape character

ECOSYSTEMS
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Risks analysed in IPCC AR 6 / EUCRA

UK Climate Risk Independent Assessment (CRA3)

Climate Impact and Risk Assessment 2021 for
Germany

Risk considered in France's National Climate
Change Adaptation Plan (PNACC-3)

Relevant BCRA clusters

Not covered

Risks to digital from high and low temperatures,
high winds, lightning

INFRASTRUCTURE AND BUILDINGS

Not covered Risks to cultural heritage Risks to cultural and patrimonial heritage HUMAN / HEALTH

Not covered Risks to education and prison services Risk to education and prison services HUMAN / HEALTH

Not covered Risks to the UK from climate-related international HUMAN / HEALTH
human mobility

Not covered Risks to the UK from international violent conflict HUMAN / HEALTH

resulting from climate change overseas

Not covered

Risks to international law and governance from
climate change that will impact the UK

Not covered

Risk of glacial and periglacial hazards to people
and infrastructures

NOT CONSIDERED
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Annex 6 SEEA list of ecosystem services

Section Division Group Class Examples Benefits
(non exhaustive)
Availability of:
Nutrition Terrestrial Commercial crops Cereals, vegetables
plants and Kitchen garden crops Vegetables
animals for food — i -
Land-based commercial livestock and dairy Dairy and meat cows,
products free-range chickens,...
Hobby animals for meat and dairy products Sheep, goat, chicken,
rabbit, eggs
Edible wild plants and animals-{and their Game catch, honey,
products) mushrooms, berries,
nettles for the soup
Freshwaler Wild freshwater fish Commercial fishing, Food
plants and hobby fishing
animals for food [ vated freshwater fish Aquaculture
Edible fresh water plants Water cress
Marine Sea fish & shelifish Commercial fishing,
algae and hobby fishing
animals for food | Cultivated seafood & shellfish Mussel culture
Edible algae Macro and microalgae
. Water Potable water Drinking water provision Springs, ground water,
£ | supply wells, reservoirs, Drinking water
-g aquifers
3 Non-potable Water provision for production processes & Springs, ground water, Irigation, industrial
a water hygiena wells, reservoirs production, cooling,
bathing
Materials Biotic materials Plant fibres Timber, wood for paper,
flax, straw Fibres & animal
Animal fibres and materials Skin, wool, leather, materials
gelatine, bones
Organic matter for fertilization Manure, algae Fertilizers
Fodder and forage Maize, grasses Food for animal
raising
Omamental plants & animals Bulbs, cut flowers, Omamental plants &
decorative plants, shells, | animal products
feathers, pearls
Genetic resources Wild species for Improved breeds,
breeding programs biotech applications
Medicinal and cosmetic resources Bio-prospecting, test Medicines, cosmetics
organisms
Energy Biomass-based | Energy crops & trees Poplar and willow trees,
energy fuel wood, yellow
I‘I"II.ISlaI'd, Wheat, Energ:‘r
beetroot
Animal-based energy resources Dung, fat, cils, biogas
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Sechio Division Group Class Examples Benefits
n (non exhaustive)
Regulation | Soil pollution Bioremediation using plants & Phyyto-
of wastes, | remediafion micro-organisms accumulation/degradation/stabdiz
pollution ation of polluted sods, biokogical Less polluted soils
and degradation of organic wastes,
nutrients filiration by molloscs
Water quality Water punficafion and cxygenalion | Waste water purification by
requlation wetlandg, lagooning
Mutrient reguiation Mutnent retention in buffer strips, "
nutrient regulation in soils, water Improved water quality
bodies, estuaries and coastal
ZOnes
Air quality Capéuring (fine) dust, chemicals ) .
ragulation and srnais by vegetation Improved sir uality
rlhfglflraﬁun Reduction of noise pollution :‘;g;tsri;:e buffers, landscape Cuieter environment
Water and sail Stabilsation of water levels Groundwater stabilisation, base Navigation by stabla
stability flow regulation waler levals, drought
prevention, probection
against sait intrusion,
hydro-power
Gravity fiow profection (e.q. creep) | Roots of large frees stabilizing Land stability
slopes
Water & Protection Protection against waler and wind | Cover crops, buffer strips, Mudfiow protection
mass flow | against paak Erosion vegetation along the hydrological | less dredging costs,
regulation avents network, woodlands, le=s impact of wind
EI0SI0N
, Natural flood profection & Matural floed plains, wetlands Flood safety, less
8 sedimant reguiation dredging oosts,
E navigalion
g Coastal protection to wave and Protection by dunes and Coastal safety
B CUMEnts energy marshlands against waves & sea
= level rise
,,E, Regulation | Atmospharic Global climate regulation {incl_ C- | Regulation of aimosphenc More stable global
5 of dimate | regulation sequestration and stock) composition & hydrological cycle | climate
"
% Regional Regional climate regulation Modifying regional temperature, More stable regional
e climate humidity, Maintenance of regional | climate
regulation precipitafion patiems
Local climate Rural micro-climatic regulafion Windbreaks, shelter belis, Buffered micro-climate
requlation shading frees
Urban micro-climatic regulation Ventilation created by vegeiation
structure
Regulafion of Regulation of soil fertility & soil Green mulches, N-fixing plants, )
agriculture, structure soil arganisms Fertilz soils
mﬁﬂim Pollinafion Pollination by bees Better fruit setfing
Seed dispersal Seed dispersal in forestry by Improved tree
animals propagation
Pest and disease control Beetla banks, hedgerows, Better health of
vegetation stips, heterogeneous | agricultural plants and
landscapes, agroforestry animals
Regulation
of_ biatic Spawning grounds and habitat for | Weflands providing spawning Binger commercial
environment migrating fishes grounds fish and shellfish
population
Regulafion Confrol of (alien andfor kocal) By competing plants and animal Reduced impact of
invasive IMVasive Species Species undesirable invasive
SPECIES SpeCies
Regulafion Confrol of natue-bome human Diversity of plants and animals
human diseases result in dilution of competition
diseases with vectors Better human health
Better control of cartain diseases Less suscaptible to allergies,
by exposure o nature better resistance to infections
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Secfion | Division Group Class Examples of ESS Class Examples of activities Benefits
Natural COufdoor Green environment suitable | Meighbourhood green, fallow land, Playing, local meeting, daily displacemenis Physical, social and mental well-being, motoric and
environment activities - for daily cutdoor activiies shading trees, parks, natural play areas, | by foot or bike creafive development for children and adults
suitable for non-rival drove, cemetery, playground, dikes
outdoor
activiies Landscape for outdoor Woods, beaches, agricultural landscape, | Walking, jogging, cycling, horse riding, Physical, zocial and mental wedl-being
recreafion pick-nick spots in nature, riverbanks mountain biking, surfing, canoeing. motorized
activities, pick-nick, nordic walking, outdoor
tourism
Matural landscapes and Area of outstanding natural beauty, Eco-tourism, bird watching, nature Physical, zocial, mental, spiritual well-being,
species for nature natural springs, kakes and rivers, rare photographing, landscape painting, inspiration, cognitive development in relation to
EXDENEN0E species, natural smells & noises photography, spirtual activiies, ecotherapy, nature, nature awaraness
nature education, reintegration programs for
youngsters
Landscape and biodiversity Ecological patterns, pollen, free rings, Ecological research aciiviies Development of scientific knowledge, a befter
) suitable for research genetic patiemns understanding of nature, distribufion the knowledge
2 within the society, technlogical applications,
8 biomimicry
Qutdoor Species and biological Locations suitable to fish, hunt, and Hunting, angling, beekeeping, collecting Physical, zocial and mental well-being, health
activites - | products for hunting, fishing | collect wild plants, bemies, nuts, natural products
rival & collecting mushrooms, honey
Area for land-consuming Pastures for keeping and riding horses Recreafion by raising and nding horses; relax | Physical, social, mental well-being, motoric and
recraation and ponies, private gardens, golf and playing in gardens, camping, goif, nature | creafive development for children, better
courses, green schoolyards, camping’s, | and farm education understanding of nature, species and farming
children's farm, zoological garden,
botanical garden, safan parks
Area for professional and Farms, gardens, nature reserves, public Qutdoor work for farming, foresting, (hobby)- | Physical, social and mental well-being, nature
volunteer outdoor activiies gardens, community shared/supported gardening, nature conservation, collective awareness
agriculiure, sheliered workshop in green | composting; reintegration of youngsters and
environment, public places to compaost persons with a handicap,
Natural Matural Matural gurmoundings of Green/blue view from residence, schools, | Living, working and leaming in a green Positively influence on living, working and indoor
surroundings | swmoundin | houses, offices and schools | offices, elderly homas environment leaming by the green environment (better
gs around concentration, more creafive, less stessiul)
residential
areas Matural surmoundings of Green'blue view from hospitals, Recovering from mental or physical iliness Therapeutic value: healing positively influenced by
therapeutic instifutes psychiatric insihutes, revalidation the green environment, improved mental health
centres
Mature for Cultural and symbolic Typical cultural landscape (e.g. heath, Living in a typical environment Sense of placefidentity, cultural heritage, folklone
cultural an | landscapes and species pine forests, hedgerows, ...) and species
gymbalic (e.g. stork, sky lark)
values
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Annex 7: confidence level ratings in other assessments

NL CRA2 (Witmer et al., 2023) proposes to estimate probabilities within an interval via expert assessment, coupled
with an uncertainty analysis: the report uses the weather observations from 1990 to 2022 to determine the
probability of current climate threats, and the KNMI climate scenarios for mapping the likelihood of future climate
threats.

NZ CRA1 (AECOM et al., 2020) risk-based framework relies mainly on assessing and rating the magnitude of the
consequences from the interaction of hazards, vulnerability and exposure and not the likelihood of consequences,
considering that associated risks are not event-based. To support the magnitude of consequence rating,
comprehensive, spatially gridded time series historical data are available to characterise numerous climatic impact
drivers (CIDs), but higher structural uncertainties exist for non-climatic impact drivers (NCIDs), for societal, political,
technological and environmental processes, particularly over long-time horizons. Exposure, vulnerability and
adaptive capacity — are typically described based on NCIDs, including a diverse range of socio-economic and
environmental factors. It is challenging to identify appropriate metrics of NCIDs that can be applied to a wide range
of sectors; provide homogeneous coverage with the spatial resolution, particularly for the long term. This is also
problematic for the assessment of ecosystemic services or the degradation of ecosystems. For ongoing adaptation,
indicators are even more poorly quantified (EEA, 2024).

IPCC ARG (in TSWGI) qualifies these situations of “deep uncertainty” when neither experts nor stakeholders can
agree on: (1) appropriate conceptual models that describe relationships among key driving forces in a system; (2)
the probability distributions used to represent uncertainty about key variables and parameters; and/or (3) how to
weigh and value desirable alternative outcomes. Some ‘deep uncertainties’ elude easy reduction: they stem from
fundamental ignorance about the workings of a system, from disagreements among experts, or from inherent
randomness in a system (Stirling, 2010). When no quantitative projections are available, models can be constructed
using expert qualitative methods, such as narrative descriptions of plausible future developments or storylines.

Since AR5, the development of climate high warming storylines has emerged as a useful approach for exploring the
future risk space that lies outside of the IPCC “very likely” range projections: they explore risks and vulnerabilities,
even in the absence of a quantitative assessment of likelihood. IPCC AR6 defines storylines as a means of 'making
sense of a situation or a series of events through the construction of a set of explanatory elements'. No a priori
probability of the storyline is assessed; emphasis is placed instead on understanding the driving factors involved,
and the plausibility of those factors (Shepherd et al., 2018). Storylines should be developed under three criteria
(realism, relevance and risk-orientation) mobilising historic event chains or reliable models and referring to
stakeholders to make the narrative plausible and consistent (van den Hurk et al., 2023).

For some risks with potentially high impact and unknown or very low probability (so-called black swans or tipping
points), NL CRA2 (Witmer et al., 2023) proposes the elaboration of scenarios in story form: a certain extreme
situation is assumed (without attaching a probability to it) and on this basis, consequences, developments and
solution directions are examined to gain insight into possible impacts, with the support of knowledge institutes. This
is presented as a suitable qualitative way to analyse the unpredictable and unforeseen occurrence and impacts of
complex climate risks (UNDRR, 2022).

The EUCRA (EEA, 2024) complements the list of thematic factsheets with risk storylines to explore “dynamic
interdependencies and feedback loops among risk drivers and trace the propagation of risks through risk pathways”.
Starting from recent and memorable events, they explore the impacts and vulnerabilities associated with these
events and processes, considering different elements at risk, such as human health, ecosystems, critical
infrastructure and value chains. Most storylines present risk assessment with the same structured approach that
was applied to the thematic factsheets. In the final list, the majority of priority climate risk draws on information
from a factsheet as well as a storyline.
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Other sources propose that climate storylines favour a broader understanding of resilience and capacity to cope
with climate-induced disasters and crises and point to the importance of strategic crisis management capabilities (
European Parliament, 2023).

In the BCRA, development of storylines for addressing situations of deep uncertainty has not been foreseen. Such

approaches in risk analysis also need time and specific competences from the researchers in terms of discussing

and arguing about uncertain risks with mainstream risk analysts whose main competence is quantitative analysis
and confidence in probabilistic models.
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Annex 8: Policy readiness matrix for stakeholders’

engagement

Low Medium

Risk identification

Data availability Lack of data on current Limited reliable and up-

and potential future

impacts and risks
Policy framework

Policies, Objectives Few, if any, policies are

& Targets in place, with no or  strategies are in place to
vague targets to reduce the risk
reduce the risk
Competences No or unclear

ownership of the risk

Policies, plans &

to-date information
available

Defined but complex risk
ownership. No clearly

identified responsibilities

and governance processes predefined governance

Implementation

Partial implementation of Effective implementation

Measures No effective
implementation of  policies on the short-term
policies and measures and/or long-term
Financing Lack of financing and Limited financing &
human resources  human resources foreseen
Evaluation
Monitoring, No monitoring &  Limited efforts to monitor
Reporting

& Evaluation  and measures in place

measures

evaluation of policies and evaluate policies and

Advanced Very Advanced

Relevant information

Robust and up-to-date
available

information available

Policies and binding
measures are in place
with clear targets and

objectives to reduce the
risk

Clearly defined risk

ownership with assigned
responsibilities and

Comprehensive policy and
binding legal frameworks to
manage and reduce the risk

Fully embedded risk
ownership culture across all
levels

processes

Comprehensive
implementation of short-
term risk-management &
long-term risk reductions

actions
Substantial financing &
human resources foreseen

of short-term risk-
management and/or
long-term risk reductions
actions
Necessary financing &
human resources
foreseen

Appropriate efforts to
monitor and evaluate
policies and measures

Comprehensive monitoring,
evaluation and reporting of
the effectiveness, efficiency
and equity of policies and
measures
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Annex 9: Stakeholder engagement strategies benchmark

Study

Engagement’s
objectives

Involved stakeholders

Forms of engagement

EUCRA

- “Ensuring the
comparability of the

“Senior experts in risk
assessment with a cross-

Workshops were
organised with the risk

analysis of major disciplinary background” | review panel

climate risks for Academia

Europe within and Experts from

across storylines and different

factsheets”; directorates-general
- “Ensuring the of the European

legitimacy of the risk Commission

assessment by

drawing on the

competence of a large

group of experts with

cross-cutting expertise

in risk assessment”.

The Netherlands Technical analyses Research institutes n.a.

Germany Technical analyses and Scientific Interviews
normative assessments consortium and (identification of
have been tackled external experts drivers and
separately, involving Climate Change & vulnerabilities)
technical experts in the adaptation network Expert workshops
former study and (public authorities) (selection of factors
decision-makers in the and indicators)
latter one. Peer review loops

UK Receive feedback (e.g., Customer group (UK Expert workshops

on whether the risk
assessment outputs are
fit for purpose and met
the aims of end-users)

government and
administration)

Expert advisory

panel and peer

review panels

Peer review loops

New Zealand

- Sharing information —
building awareness

- Gathering information
— verification of critical
inputs

- Building positive long-
term relationships
with stakeholders
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Researchers, policy
analysts, practitioners,
local government,
infrastructure owners,
professional bodies,
NGOs, indigenous
population and
indigenous population.

79

Workshops for risk
identification and
selection

Half-day workshop
per sector

Online surveys
Focused meetings
with target
stakeholders
Supplementary
engagement at
conferences
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USA (Crimmins et al.,
2023)

“Help authors
understand the interests
and concerns of NCA
readers and ensures that
the final report
represents the priorities
and needs of decision-
makers across the
country”
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Open to the overall
public (40% - public
authorities, 17% -
academia, 14% - NGOs)

Virtual public
engagement events
Open drafts of the
report
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