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 EXECUTIVE SUMMARY 

The European Union is at a pivotal moment in its sustainability and strategic 

trajectory. Competitiveness, resilience, preparedness, security and innovation are 

now central priorities in the EUõs evolving policy agenda, as reflected in the 2026 

EU work programme (EC, 2025), the Competitiveness Compass (EC, 2025a), the 

forthcoming European Climate Resilience and Risk Management Framework, and 

the EU Preparedness Union Strategy (2025). These initiatives can be understood 

as responses to a rapidly changing global context often described as a polycrisis, 

in which climate change, biodiversity loss, geopolitical instability, economic 

shocks, health risks and social inequalities interact and can potentially amplify one 

another. 

This renewed strategic context has important implications for sustainability 

transitions in Europe. Environmental risks are no longer adequately understood 

as isolated, sector-specific or linear challenges. They are systemic: interconnected 

across societal systems, capable of generating cascading and compounding 

impacts, and in some cases potentially irreversible. Risks linked to the triple 

planetary crisis of climate change, biodiversity and nature loss, and pollution 

affect Europe through the configuration of its energy, food, financial, ind ustrial 

and ecological systems. At the same time, these systems also shape the ways in 

which risks emerge, spread and intensify. 

The aim of this report is to inform Europeõs evolving policy agenda by showing 

how environmental risks interact, compound and affect societal systems across 

Europe, and by illustrating how transformative responses can help navigate 

systemic and complex risks. The project was structured around three tasks: 

harmonising a database of key environmental risk drivers identified in targeted 

literature; developing and applying a qualitative òrisk constellationsó approach 

across four systems ñ energy and industrial transformation, economy and 

financial systems, food systems, and nature and ecosystems; and operationalising 

governance-in-complexity principles through six case studies. 

The report demonstrates that systemic environmental risks are not confined to 

individual policy domains. Instead, they unfold across interconnected systems, 

creating dependencies and feedback effects that are difficult to address through 

siloed governance. Across the analysis, water, land, ecosystem services and 

infrastructure repeatedly emerge as shared pathways through which risks 

propagate across sectors. These findings suggest that Europeõs sustainability, 

security and prosperity increasingly depend on the capacity to recognise, govern 

and transform these interconnections. 
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This has direct implications for current EU priorities. Competitiveness, resilience 

and preparedness cannot be treated as separate agendas. Competitiveness 

increasingly depends on whether critical systems can remain functional under 

environmental, economic and geopolitical pressure. Resilience depends not only 

on strengthening individual sectors, but also on reducing structural vulnerabilities 

across systems. Preparedness depends on whether governance arrangements, 

institutional capacities and responsibilit ies are in place before risks escalate. In 

this sense, systemic environmental risk governance is no longer a peripheral 

environmental concern; it is becoming a central condition for effective EU 

governance. 

The report identifies three core governance priorities. First, environmental 

dependencies should be addressed more explicitly in industrial, energy, financial 

and food-system policies to reduce structural vulnerabilities. Second, cross-

system adaptive capacity and institutional coordination need to be st rengthened, 

alongside investment in longer -term system reconfiguration. Third, anticipatory 

governance capacities should be reinforced through practical tools and methods 

that help policymakers and experts understand, discuss and manage systemic and 

complex risks before they escalate. 

Methodologically, the project demonstrates the value of collaborative qualitative 

approaches for making systemic risk more visible and actionable. The database 

of environmental risk drivers, the risk constellations, the system network diagrams 

and the operationalisation of governance-in-complexity principles provide a 

practical way to explore complexity at a manageable scale without losing sight of 

wider system dynamics. The methodology and associated resources, including the 

risk playing cards in Annex 6, offer a platform for context-specific workshops, 

expert dialogue and the co-production of policy -relevant system insights. 

A key finding is that systemic risk governance requires approaches that simplify 

complexity without distorting it. The project identified a òcomplexity ceilingó: once 

risks become highly interconnected, it becomes increasingly difficult for experts 

and institutions to maintain a clear overview of the wider system. This does not 

imply that complexity cannot be governed. Rather, it shows that governance 

requires tools and processes that allow experts and policymakers to engage with 

interdependencies at an appropriate scale, while remaining attentive to the 

broader systems in which those risks are embedded. 

The report also highlights practical governance implications. Across the risk 

constellation exercises, experts repeatedly returned to questions of uncertainty, 

rates of change, tipping points, foresight, coordination and the timing of 

intervention. These insights underline that effective systemic risk governance 

depends not only on better information, but also on stronger institutional 
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capacity, clearer cross-sector coordination and a greater ability to act under 

uncertainty. Preparedness for systemic environmental risk therefore requires 

clearer arrangements for monitoring, shared ownership and anticipatory action, 

especially where responsibilities cut across sectors, governance levels and policy 

mandates. 

Building on this, the report operationalises the governance-in-complexity 

principles presented by the EEA (EEA, 2024c). This provides a standardised yet 

flexible framework through whic h policymakers can assess governance dynamics 

under conditions of complexity, identify governance gaps and prioritise 

interventions suited to interconnected and uncertain challenges. The case studies 

demonstrate that governance responses are most credible when they are 

forward-looking, cross-sectoral, context-specific and capable of combining 

anticipation, participation, learning and care in practice. 

Overall, the report argues that Europeõs response to systemic environmental risk 

must become more integrated, anticipatory and transformative. This requires not 

only improved methods for mapping and discussing complex risks, but also 

governance arrangements that are fit for complexity: able to work across systems, 

navigate uncertainty, reduce structural vulnerability and support long -term 

sustainability transitions. 
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 INTRODUCTION 

The European Union (EU) stands at a pivotal moment in its sustainability 

trajectory. Concepts such as competitiveness, resilience, preparedness, security, 

innovation and industrial transformation are critical for the future of the EU. 

Recently the European Commission 2026 Work Programme outlines a series of 

actions to help build a more sovereign and independent Europe. The Work 

Programme focuses on boosting competitiveness, innovation, and strategic 

sovereignty in energy, digital, and industry, while protecting citizensõ livelihoods, 

social cohesion, and democratic values. Europe will strengthen defence, security, 

migration management, and climate resilience, ensuring sustainable growth and 

ecosystem protection. This Work Programme is accompanied by a variety of 

documents which reinforce and guide these goals.   

First, is the Commissionõs ôcompetitiveness compass,õ which provides a roadmap 

to enhance the EU competitiveness. There are three main objectives to boost EU 

competitiveness: 1) closing the innovation gap by supporting startups and 

enhancing uptake of artificial intelligence; 2) decarbonising our economy by 

facilitating the transition to move toward clean, affordable energy; and 3) reduce 

dependencies and strengthen supply chains by forming global part nerships to 

secure essential resources.   

Second, the EU Adaptation Strategy (2021) aims to help the EU become more 

resilient through smarter, faster and more systemic adaptation. The Strategy 

emphasises the importance of developing solutions to reduce climate risks, 

enhance protection, and secure water resources, as well as addressing climate 

impacts across all sectors by integrating climate resilience into policy instruments 

and measures. Building from the EU Adaptation Strategy, the Commission is 

currently developing a new integrated framework for European climate resilience 

and risk management. The framework aims to provide a balanced policy package 

that safeguards Europeõs security and prosperity, boosting its competitiveness, 

protects health and well-being and enhances resilience to systemic risk. As of the 

publication of this report , this framework has finished its consultation period in 

February 2026 and is set for adoption in the fourth quarter of 2026.   

Finally, regarding preparedness, the European Preparedness Strategy (2025) is a 

central document in enhancing the ability for Europe's Member States to respond 

more rapidly to increasingly complex crises. The preparedness strategy outlines 

the need for an integrated all -hazards approach that is bolstered by climate risk 

assessments. The Strategy implements an efficient whole-of-government 

approach which aims to move beyond siloed thinking and departments, to ensure 

coordinated responses across national governments. It also implements a whole-
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of-society approach which enhances population preparedness and encourages 

the public to adopt practical measures that involve businesses, civil society, and 

individuals to foster citizen self-sufficiency and strengthen security. Furthermore, 

it includes 30 explicit key actions and a detailed action plan to develop a 

ôpreparedness by design' culture between 2025-2027.   

Building from this, Europeõs ability to meet its 2030 and 2050 sustainability goals 

is under growing pressure (European Environment Agency (EEA), 2025a). The 

2025 edition of the European Environment Agencyõs (EEA) State and Outlook of 

the Environment Report (SOER) signalled the urgent need for fundamental 

transformations across production and consumption systems (EEA, 2025a). This 

assessment is reinforced by the EEAõs Monitoring report on progress towards the 

8th Environmental Action Programme objectives 2025, which provides the most 

up-to-date evidence base and shows that many sustainability targets are ôlikely 

off trackõ or ôoff trackõ for achievement by 2030 (EEA, 2025d).  

Delivering upon the goals of competitiveness, resilience and security requires an 

appreciation of systemic and complex risks. Europeõs sustainability transitions are 

unfolding during what has been termed a global ôpolycrisisõ: a convergence of 

multiple, in terconnected crises including climate change, biodiversity loss, 

geopolitical instability, health emergencies, inflationary shocks, and social 

inequalities (EC, 2025). Rather than containing risks within isolated challenges, the 

polycrisis generates systemic risks, which are deeply interdependent threats that 

can cascade across sectors and borders, thus overwhelming conventional 

governance and policy response mechanisms (JRC, 2025d). These interconnected 

crises challenge traditional problem -solving (EEA, 2024c) and require a more 

integrated understanding of risks and the ways in which they interact.   

The urgency of this challenge is underscored by the EEAõs 2024 EU Climate Risk 

Assessment (EUCRA) (EEA 2024a), which provides the first EU-wide analysis of 

current and future climate -related risks. The EUCRA report highlights that climate 

risks are no longer isolated environmental events but have become systemic in 

scope, threatening infrastructure, health systems, ecosystems, economies, and 

social stability simultaneously (EEA 2024a). The EUCRA report warns that the EU 

is inadequately prepared to manage many of these interlinked and escalating 

risks, particularly considering widening adaptation gaps and existing governance 

failures (EEA 2024a). Accordingly, the report takes a broader perspective, situating 

its analysis within the context of the triple planetary crisis and addressing risks 

related not only to climate change, but also to environmental degradation and 

pollution.  
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The findings in the EUCRA report reinforce the need for an integrated risk 

governance approach capable of anticipating, managing, and reducing cross-

cutting vulnerabilities. The EEAõs findings are further substantiated by those of 

recent global assessment reports by international bodies such as The European 

Strategy and Policy Analysis System (ESPAS), The Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services (IPBES), Organisation for 

Economic Co-operation and Development (OECD) (OECD, 2024), United Nations 

Environment Programme (UNEP) (UNEP, 2021; 2024).   

Against this backdrop, there is an urgent need for robust knowledge and practical 

frameworks to help EU institutions anticipate, assess, and respond to systemic 

and complex environmental risks. While many existing assessments identify 

sectoral environmental risks, fewer analyses examine how environmental drivers 

interact across social, economic, political, and technological systems in ways that 

create compounding or cascading effects across governance systems. In its report 

Governance in complexity - Sustainability governance under highly uncertain and 

complex conditions (EEA, 2024c), the EEA explores an approach to sustainability 

governance that is designed to respond to challenges marked by uncertainty and 

complexity. The key principles underpinning this approach to transformative 

governance include experimentation, systems thinking, participation, precaution, 

anticipation, and care.  

The governance in complexity principles align with the EU Preparedness Strategy, 

which is explicitly built around the need for integrated approaches, including all -

hazards, whole-of-government, and whole-of-society frameworks. Furthermore, 

the principles of governance in complexity emphasise the importance of 

experimentation and innovation, which are explicitly recognised in the EU Work 

Programme and are essential to responding effectively to complex and 

interconnected risks. The report is also intended to inform the development of 

the EUõs integrated framework for European Climate Resilience and Risk 

Management, a key reference point for EU researchers, policymakers, and 

practitioners. This underlines the need for credible, accessible, and forward-

looking insights and methodologies to support action in  the face of uncertainty 

and complexity.  

Before setting out the aim and objectives, it is important to clarify what 

constitutes a systemic risk in the context of environmental change. Box 1 presents 

the working definition used in the project.  
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Box 1: Understanding/working definition of systemic and complex risks.  

Source : EEA (2025), based on : EEA (2024c), Gambhir et al. (2025), Jehn (2025), Lawrence et al. 

(2025), Liu & Renn (2025), Richardson (2025) and Sillmann et al. (2022). 

0BUnderstanding/Working Definitions:  

Systemic and complex risks  - are risks that arise within and across 

highly interconnected systems, where disturbances in one element can 

cascade through feedback loops, amplify vulnerabilities, and generate 

disproportionate, unpredictable, and often transboundary impacts. 

Systemic risks differ from conventional risks because they are not 

confined to isolated events or single sectors; instead, they are 

embedded in dynamic, nonlinear, and adaptive networks of social, 

technological, environmental, and economic systems. In this sense, 

systemic and complex risks represent the entanglement of hazards, 

vulnerabilities, and exposures in coupled human-environmental 

systems, where failures are non-linear, cascading, and often irreversible. 

They form the foundation of todayõs polycrisis, in which multiple 

systemic risks actualise and interact simultaneously.  

Key features include:   

Complexity  - Multiple interacting drivers and feedback loops make 

causeðeffect relationships opaque, with potential for sudden regime 

shifts or tipping points.   

Cascading and Spillover Effects  - Local shocks can propagate across 

sectors and regions, leading to systemic disruption of critical functions 

such as finance, food, health, or energy.  

Transboundary Nature  - Risks cross political, spatial, and sectoral 

boundaries, creating global interdependence (e.g. pandemics, climate 

change, supply chain failures).  

Deep Uncertainty and Ambiguity  - Outcomes are unpredictable, 

knowledge contested, and interpretatio ns of risks divergent, making 

governance and decision-making especially difficult.  

Systemic Stakes - They threaten the stability and resilience of essential 

societal and planetary systems, not just their individual components.  
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2.1 Aim  

This report aims to advance the understanding of systemic and complex risks 

stemming from the triple planetary crisis by delivering targeted knowledge on 

risk drivers, systemic and compounding interactions and governance responses 

that can inform Europeõs evolving resilience agenda.   

2.2 Objectives 

The overarching objective of this report is to support the EEA in advancing 

knowledge on systemic and complex environmental risks and how risk 

governance can strengthen Europeõs sustainability and resilience. To achieve this, 

the project has:  

- Identified and characterised key environmental risks arising from climate 

change, biodiversity loss, pollution, and land/resource degradation.   

- Illustrated how the interactions between risks across critical societal systems 

such as food, energy, economy, and ecosystems can be identified.  

- Reflected on how these risks may impact the EUõs ability to achieve policy 

priorities including competitiveness, resilience, social fairness, and long-term 

sustainability.  

- Identified real-world applications of governance frameworks responding to 

systemic risks and analysed case studies at different scales.   

2.3 Workflow  

Figure 1 presents a detailed overview of the project workflow, outlining the main 

tasks and key steps undertaken. 
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Figure 1: Overview of the project workflow and key outputs and 

methodological steps.  

 

Figure 1: Author 
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 TASK 1 - CHARACTERISATION OF SYSTEMIC RISKS 

STEMMING FROM ENVIRONMENTAL CHANGE 

3.1 Conceptual Framing Ő The Four Systems   

The project was divided into three core tasks as defined in the workflow diagram 

in Figure 1. Conceptually, this projectõs work is structured around four 

interconnected systems, each representing a key sectoral/policy area in Europe. 

These four systems include: 

- Resilient and Competitive Economic and Financial Systems,   

- Energy Transitions and Industrial Transformation.  

- Resilient Ecosystems and Nature Protection, Climate Resilience and 

Restoration  

- Secure and Sustainable Food Systems.  

The analysis of risks associated with these four interconnected systems was 

central to the objectives of this project. First, they represent key sectoral interests 

and disciplinary areas that are critical to the EU agenda (EEA, 2024a), thereby 

ensuring that major policy -relevant areas are adequately represented. Second, 

establishing them enabled both the project team and participating experts to 

structure inputs and discussions around specific systems from the outset, before 

examining broader interactions and cross-sectoral implications. This approach 

helped experts navigate some of the inherent complexities associated with 

discussing systemic risk, allowing them to begin from subject areas with which 

they were most familiar.   

Building on this, it is important to recognise that these risks often span all four 

systems, and that the boundaries between systems are not fixed. Accordingly, 

while the report is broadly structured around these four systems, the workshops 

were designed to encourage discussion between experts from different systems 

and to capture input on the interconnections between them. By design, this 

project focused on those 4 systems only, however, it is acknowledged that the 

original system framing may not f ully reflect certain risk pathways, especially 

those relating to social and public health.  

Finally, it is important to note that the triple planetary crisis served as a key 

conceptual framing of the project as both a source of environmental risks for 

systems (OECD, 2025) and perceiving integrated approaches to interconnected 

nature of risk (Iwasuk et al. 2025). 
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The first objective of the project was to identify and characterise key 

environmental risks arising from climate change, biodiversity loss, pollution, and 

land/resource degradation. The identification and characterisation of these key 

risks was conducted through a focused targeted literature review.   

3.2 Literature Review  

Purpose and Scope of the Literature Review 

The focused targeted literature review aimed to identify, map, and characterise 

potential systemic, complex and cascading risks stemming from environmental 

risk drivers that affect European society and territory. This includes risks that 

manifest in Europe but have their origin elsewhere. The focus was on risks arising 

from climate and environmental change, including climate change, environmental 

degradation, biodiversity loss and pollution, and how these risks interact across 

systems.  In line with the 8th Environment Action Programme, the review adopted 

a long-term perspective to 2050, recognising that risks linked to climate change, 

environmental degradation, biodiversity loss and pollution unfold across multiple  

time horizons and can undermine the EUõs broader objective of enabling people 

to live well within planetary boundaries. This review did not consider risks that 

arise solely from non-environmental drivers, such as cyber threats, artificial 

intelligenceðrelated risks, technological or geopolitical risks. This does not imply 

that such risks are unimportant; on the contrary, many systemic risks emerge 

through interactions between environmental and non -environmental drivers.  

Rather, the analytical focus here was placed on risks in which environmental 

pressures act as primary or contributing driver, and where impacts propagate 

across sectors, geographies or time horizons. 

Defining a Shared Understanding, Framing and Clarity  

The initial phase of the focused targeted literature review involved establishing a 

shared understanding of key terms, especially risk and risk drivers. Clarifying these 

concepts was essential to ensure consistency across the review and comparability 

between different sources. Box 2 presents the definitions of the key terms Risk, 

Driver, Hazard, Exposure and Vulnerability that was used in the inception phase 

of the project.   
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Box 2: Key risk-related definitions used at the inception phase of the project  

Source: IPCC, (2023) 

Utilising these definitions as a base for the initial scan of literature revealed 

significant variation in how risks are formulated and described across different 

assessments and institutions. For example:  

- The IPCC (IPCC, 2023) and the European Climate Risk Assessment (EEA, 2024a) 

commonly formulate risks using a structured òrisk to [system or endpoint] 

0BKey risk-related definitions  

Risk - òThe potential for adverse consequences for human or 

ecological system(s)  (ê). In the context of climate change, risks can arise 

from potential impacts of climate change as well as human responses to 

climate change. 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. In the context of climate change impacts, 

risks result from dynamic interactions between climate -

related  hazards  with the exposure and vulnerability  of the affected 

human or ecological system to the hazards. (ê)ó  

Driver - òAny natural or human-induced factor that directly or indirectly 

causes a change in a systemó  

Hazard - òThe potential occurrence of a natural or human-induced physical 

event or trend that may cause loss of life, injury or other health impacts, as 

well as damage and loss to property, infrastructure, livelihoods, service 

provision, ecosystems and environmental resourcesó.   

Exposure - òThe presence of people; livelihoods; species or ecosystems; 

environmental functions, services, resources; infrastructure; or economic, 

social, or cultural assets in places and settings that could be adversely 

affected.ó  

Vulnerability - òThe propensity or predisposition to be adversely affected. 

Vulnerability encompasses a variety of concepts and elements, including 

sensitivity or susceptibility to harm and lack of capacity to cope and adapt.ó  
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from [risk driver]ó, formulation (e.g. risk to biodiversity and carbon sinks from 

increased frequency and intensity of wildfires).  

- The Joint Research Centre (JRC) publications òAnalysis of risks Europe is 

facingó (JRC, 2025a) and òCross-border and emerging risks in Europeó (JRC, 

2024), often describe what are defined in this project as drivers (e.g. wildfires, 

biodiversity loss) rather than risks in a strictly analytical sense or define risks 

in terms of impacted systems or outcomes, such as risks to food security.  

- Finally, reports from organisations such as the OECD apply other risk framings, 

reflecting different analytical traditions and purposes.  

This diversity in risk definitions and framings poses a challenge, as it limits the 

ability to systematically organise, compare, structure and synthesise risks 

identified across the literature. To ensure conceptual clarity and consistency, risks 

in this project were formulated using a structured risk logic aligned with the IPCC 

and EUCRA formulation. This formulation was selected, in part, because it 

provides a coherent basis for synthesising risks across sectors and systems, in a 

comparable manner. In this formulation, primary environmental risk drivers  

associated with the triple planetary crisis (e.g. climate change, biodiversity loss, 

environmental degradation and pollution) give rise to specific risk drivers , such 

as droughts, floods, heat stress or pollinator loss. These risk drivers correspond 

broadly to what the IPCC framework refers to as hazards, namely the physical or 

ecological processes through which environmental change manifests. In 

combination with exposure and vulnerability, these risk drivers create risks to 

defined endpoints , such as societal systems, ecosystems or human health. 

Throughout the project, risks were therefore consistently framed as òrisk to 

[system or endpoint] from [risk driver] ó, ensuring that the impacted system 

and the underlying environmental process were clearly distinguished. In the òrisk 

toó component, the analysis focuses primarily on the four systems that structure 

this project (resilient and competitive economic and financial systems; energy 

transitions and industrial transformation; resilient ecosystems; and secure and 

sustainable food systems). This system-based framing helped ensure that risks 

were not considered in isolation, but rather in terms of their cross -sectoral 

interactions and cascading nature.   

The literature review also highlighted that human health was frequently identified 

as a key endpoint affected by environmental change. While health is not one of 

the four systems that this report focuses on, given the prominence of health 

impacts across the reviewed sources, risks to human health from environmental 

risk drivers were included in the selection of risk fiches for the purpose of 

comprehensiveness. 
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Purpose and Scope of the Literature Review 

Building on the agreed risk framing and system boundaries, the next step of 

the focused targeted literature review consisted of a systematic screening of 

35+ key references (see Box 3). The starting point for the literature scan was a set 

of core reports identified  by the EEA, which primarily included major European 

and global environmental and risk assessment reports. These reports, which 

were selected based on their policy relevance, scientific credibility, and coverage 

of systemic environmental risks relevant to the four systems addressed in this 

study, served as the initial  evidence base for the analysis. The review was con-

ceived as a òreview of reviewsó, focusing on authoritative synthesis reports 

that have compiled and assessed evidence on environmental and systemic risks. 

This approach allowed the review to efficiently capture the state of knowledge 

across multiple sectors and environmental domains. The resulting list of sources 

should therefore be understood as a comprehensive but non -exhaustive set of 

key references, selected for their relevance, authority and coverage of systemic 

environmental risks affecting Europe.  
 

Attention was given to authoritative reference reports, including the European 

Climate Risk Assessment (EUCRA) (EEA, 2024a) and assessments of risks to Eu-

rope produced by the JRC (JRC 2024, 2025a and 2025b) and EEA, alongside key 

publications from international organisations and research bodies addressing 

systemic and cross-border risks affecting Europe (See Box 3) 

 

Box 3: Breakdown of the key literature analysed in the focused targeted 

literature review  

Core Synthesis Reports: 

- EEA (2024). European climate risk 

assessment. https://data.europa.eu/doi/10.2800/8671471   

- JRC (2025). Analysis of Risks Europe is Facing: An Analysis of Current 

and Emerging Risks. https://doi.org/10.2760/0176850    

- JRC (2024). Cross-border and emerging risks in Europe: Overview of 

state of science, knowledge and 

capacity https://doi.org/10.2760/184302    

- JRC (2025). Earth System Tipping Points are a threat to 

Europe. https://publications.jrc.ec.europa.eu/repository/handle/JRC1

40827   

https://data.europa.eu/doi/10.2800/8671471
https://doi.org/10.2760/0176850
https://doi.org/10.2760/184302
https://publications.jrc.ec.europa.eu/repository/handle/JRC140827
https://publications.jrc.ec.europa.eu/repository/handle/JRC140827
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- World Economic Forum. (2025). The Global Risks 

Report 2025. https://www.weforum.org/publications/global -risks-

report -2025/  

- OECD (2024). Managing Emerging Critical Risks: Case Studies and 

Cross-Country Synthesis Report. https://doi.org/10.1787/1f9858ea -

en   

- United Nations Environment Programme. (2024). Navigating New 

Horizons: A global foresight report on planetary health and human 

wellbeing. https://wedocs.unep.org/xmlui/handle/20.500.11822/458

90  

- University of Exeter. (2023). Global Tipping Points: Report 

2023. https://global -tipping -points.org   

- University of Exeter (2025). Planetary Solvency ð finding our balance 

with nature   

- United Nations Environment Programme. (2021). Making Peace with 

Nature: A Scientific Blueprint to Tackle the Climate, Biodiversity and 

Pollution Emergencies. https://www.unep.org/resources/making -

peace-nature   

- UNDRR (2024) Policy brief: Nature for Resilience   

0BSystem specific /  thematic reports:   

- Green Finance Institute. (2023). Greening Finance for Nature: 

Unlocking the Potential of Green Finance for Nature-Positive 

Outcomes. https://www.greenfinanceinstitute.co.uk/greening -

finance-for-nature/    

- JRC (2023). Risks and vulnerabilities in the EU food supply 

chain. https://doi.org/10.2760/171825    

- EEA (2025). Protecting and restoring Europeõs wild pollinators and 

their 

habitats. https://www.EEAeuropa.eu/en/analysis/publications/protec

ting -and-restoring-europes-wild-pollinators-and-their-habitats   

- EEA & JRC (2025). Zero pollution monitoring and outlook 2025 (No. 

13/2024). https://data.europa.eu/doi/10.2800/6470682    

- EEA (2023) The importance of restoring nature in 

Europe, https://www.EEAeuropa.eu/en/analysis/publications/the-

importance-of-restoring-nature-in-europe   

- EEA (2022) Air quality in Europe 

2022, https://doi.org/10.2800/488115    

- EEA (2025) Renewables, electrification and flexibility - For a 

competitive EU energy system transformation by 

https://www.weforum.org/publications/global-risks-report-2025/
https://www.weforum.org/publications/global-risks-report-2025/
https://doi.org/10.1787/1f9858ea-en
https://doi.org/10.1787/1f9858ea-en
https://wedocs.unep.org/xmlui/handle/20.500.11822/45890
https://wedocs.unep.org/xmlui/handle/20.500.11822/45890
https://global-tipping-points.org/
https://www.unep.org/resources/making-peace-nature
https://www.unep.org/resources/making-peace-nature
https://www.greenfinanceinstitute.co.uk/greening-finance-for-nature/
https://www.greenfinanceinstitute.co.uk/greening-finance-for-nature/
https://doi.org/10.2760/171825
https://www.eeaeuropa.eu/en/analysis/publications/protecting-and-restoring-europes-wild-pollinators-and-their-habitats
https://www.eeaeuropa.eu/en/analysis/publications/protecting-and-restoring-europes-wild-pollinators-and-their-habitats
https://data.europa.eu/doi/10.2800/6470682
https://www.eeaeuropa.eu/en/analysis/publications/the-importance-of-restoring-nature-in-europe
https://www.eeaeuropa.eu/en/analysis/publications/the-importance-of-restoring-nature-in-europe
https://doi.org/10.2800/488115
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2030, https://www.EEAeuropa.eu/en/analysis/publications/renewabl

es-electrification-and-flexibility -for-a-competitive -eu-energy-

system  

- EEA (2024), Europe's state of water 

2024, https://www.EEAeuropa.eu/en/analysis/publications/europes-

state-of-water-2024   

- JRC (2022), Floods and firms: Vulnerabilities and resilience to natural 

disasters in 

Europe, https://publications.jrc.ec.europa.eu/repository/handle/JRC1

32125   

- ECB (2024), Economic and financial impacts of nature degradation 

and biodiversity loss, https://www.ecb.europa.eu/press/economic-

bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.htm

l   

- ECB (2023), Living in a world of disappearing nature, Living in a 

World of Disappearing Nature: Physical Risk and the Implications for 

Financial Stability by Simone Boldrini, Andrej Ceglar, Chiara Lelli, 

Laura Parisi, Irene Heemskerk: SSRN  

- Network for Greening the Financial System. (2024). Nature-related 

Financial Risks: A Conceptual Framework to Guide Action by Central 

Banks and Supervisors https://www.ngfs.net/en/publications -

reports/nature -related-financial-risks-conceptual-framework   

- JRC (2025), The EU economyõs dependency on 

nature.https://publications.jrc.ec.europa.eu/repository/handle/JRC14

0003  

- JRC (2024), European SMEsõ exposure to ecosystems and natural 

hazards: A first 

exploration. https://publications.jrc.ec.europa.eu/repository/handle/J

RC136901   

- EEA (2025), Imagining a sustainable Europe in 

2050. https://www.EEAeuropa.eu/en/analysis/publications/imagining

-a-sustainable-europe-in-2050  

- EEA (2022), Rethinking 

agriculture, https://www.EEAeuropa.eu/en/analysis/publications/reth

inking-agriculture 

Supplementary academic literature:   

- Aall et. al. (2025), Overlooked climate risks in the ongoing renewable 

energy transitions, https://doi.org/10.1016/j.energy.2025.137986   

https://www.eeaeuropa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-energy-system
https://www.eeaeuropa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-energy-system
https://www.eeaeuropa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-energy-system
https://www.eeaeuropa.eu/en/analysis/publications/europes-state-of-water-2024
https://www.eeaeuropa.eu/en/analysis/publications/europes-state-of-water-2024
https://publications.jrc.ec.europa.eu/repository/handle/JRC132125
https://publications.jrc.ec.europa.eu/repository/handle/JRC132125
https://www.ecb.europa.eu/press/economic-bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.html
https://www.ecb.europa.eu/press/economic-bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.html
https://www.ecb.europa.eu/press/economic-bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4630721
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4630721
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4630721
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4630721
https://www.ngfs.net/en/publications-reports/nature-related-financial-risks-conceptual-framework
https://www.ngfs.net/en/publications-reports/nature-related-financial-risks-conceptual-framework
https://publications.jrc.ec.europa.eu/repository/handle/JRC140003
https://publications.jrc.ec.europa.eu/repository/handle/JRC140003
https://publications.jrc.ec.europa.eu/repository/handle/JRC136901
https://publications.jrc.ec.europa.eu/repository/handle/JRC136901
https://www.eeaeuropa.eu/en/analysis/publications/imagining-a-sustainable-europe-in-2050
https://www.eeaeuropa.eu/en/analysis/publications/imagining-a-sustainable-europe-in-2050
https://www.eeaeuropa.eu/en/analysis/publications/rethinking-agriculture
https://www.eeaeuropa.eu/en/analysis/publications/rethinking-agriculture
https://doi.org/10.1016/j.energy.2025.137986
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Risk Database and Categorisation  

A total of 217 individual òrisk to [system or endpoint] from [risk driver]ó were 

identified by scanning the literature and recorded in a dedicated risk database.  

These entries reflect instances in which a source mentioned or described a risk 

that could be  captured in this form; they therefore do not represent 217 fully 

distinct underlying risks. Some entries were identical or near identical across 

sources, while others reflected different formulations of a similar underlyin g risk. 

The database was designed to enable structured comparison and synthesis across 

sources. To support this, each recorded risk entry was coded according to a set 

of analytical categories, including:  

- A risk description, that was reformulated using the structured risk framing of 

òrisk to [system or endpoint] from [risk driver]ó  

- The affected system(s), linked to one or more of the four key systems defined 

for the project.  

- The environmental driver(s) associated with the risk.   

Importantly, the environmental risk drivers were classified using a two-level 

structure: Level 1 captured the primary environmental risk drivers, including 

climate change, biodiversity loss, environmental degradation and pollution. Level 

- Ferreira et. al. (2022), Soil degradation in the European 

Mediterranean region: Processes, status and 

consequences, https://doi.org/10.1016/j.scitotenv.2021.150106   

- Seshadri, A. K., Gambhir, A., & Debnath, R. (2025), Navigating 

systemic risks in low-carbon energy transitions in an era of 

global polycrisis. https://doi.org/10.1017/sus.2025.7  

- Wescombe et. al. (2025), Itõs Time to Consider Global Catastrophic 

Food Failures, https://doi.org/10.2139/ssrn.5116973  

- Wunderling et. al. (2024), Climate tipping point interactions and 

cascades: A review., https://doi.org/10.5194/esd -15-41-2024 

- La Notte et. al. (2025), The assessment of nature-related risks: From 

ecosystem services vulnerability to economic exposure and financial 

disclosures, https://doi.org/10.1016/j.ecolecon.2025.108636  

- Sánchez-García, P. A., Galaz, V., Rocha, J. C., & Barbour, F. 

(2025), Climate change, nature degradation, and financial stability: A 

review of domino -effects between finance, climate, and the 

biosphere. https://doi.org/10.5751/ES-16130-300236  

https://doi.org/10.1016/j.scitotenv.2021.150106
https://doi.org/10.1017/sus.2025.7
https://doi.org/10.2139/ssrn.5116973
https://doi.org/10.5194/esd-15-41-2024
https://doi.org/10.1016/j.ecolecon.2025.108636
https://doi.org/10.5751/ES-16130-300236
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2 captured more specific risk drivers, which represent the environmental 

processes through which these broader drivers manifest (e.g. droughts, floods, 

heat stress or pollinator loss).  

The coding was conducted by one researcher using this common structure to 

support consistency across entries. The categorisation allowed risks to be traced 

back not only to the primary environmental risk drivers associated with the triple 

planetary crisis, but also to more specific processes through which these 

pressures translate into risks to systems. It thereby facilitated the identification of 

patterns, overlaps and clusters across the literature. Following the initial 

extraction, the subcategories of environmental risk drivers identified across the 

literature were reviewed, clustered, and reformulated to improve consistency and 

comparability across sources. This step was necessary given the wide variation in 

terminology and levels of specificity used in different assessments. The initial 

mapping and categorisation of the 217 identified risks and associated drivers 

were conducted by the project researcher responsible for the literature review 

and subsequently discussed with a second researcher and reflected upon with the 

wider project team. These exchanges helped refine the interpretation of risk 

formulations and driver classifications and ensured a shared understanding of the 

analytical approach. Closely related or conceptually overlapping risk drivers were 

consolidated under standardised categories. For example, descriptions such as 

òwater scarcityó and òreduction of low flows in riversó were harmonised and 

reformulated under the broader category of òwater stress.ó  

This harmonisation process reduced duplication addressed semantic differences 

between sources and enabled a more systematic comparison of risks across 

systems and environmental risk drivers. At the same time, the process involved 

expert judgement, which helped shape the final clustering. This harmonisation 

supported subsequent analytical steps, including the identification of cross-

cutting risk drivers and the clustering of risks with similar underlying 

environmental pressures. 

 

3.3 Harmonisation and Consolidation  

Initial Mapping and Prioritisation of Key Environmental Risk Drivers 

The harmonisation and clustering of environmental risk drivers (See section 3.2.4) 

enabled a first analysis of the compiled dataset of 217 specific environmental risk 

drivers.   Given the large number and diversity of risks identified through the 

literature review, this step was necessary to reduce and consolidate the findings 

into a more manageable pool of specific environmental risk drivers for use in the 
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participatory workshops. It also made it feasible to assess the relative frequency 

with which specific risks, affected systems, and specific environmental risk drivers 

appeared across the reviewed literature. This preliminary analysis provided an 

overview of which types of risks (from which driver to which system) are most 

often addressed in existing assessments, and where concentrations or gaps in the 

literature may exist. The frequency of occurrence does not in itself indicate the 

magnitude or severity of  a risk. It also does not necessarily reflect evidentiary 

independence, as some risks may recur across reports because institutions draw 

on the same underlying evidence base or cite similar assessments. This step 

nonetheless offered an initial evidence base to inform subsequent analytical 

stages and to support a more structured synthesis of systemic and complex risks. 

An example of this preliminary analysis is visible in Figure 2. Figure 2 shows a 

partial preview of a òheatmapó table highlighting frequency of occurrence of 

identified risks in the analysed literature. 
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Figure 2: g²ÿĉ×²å üÿÇė×ÇĘ òÐ ² ŘÕÇ²ĉë²üř ĉ²½åÇ Õ×ÑÕå×ÑÕĉ×ìÑ ĉÕÇ ÐÿÇþĎÇì¾Ğ òÐ

occurrence of identified risks in the analysed literature.  

 

Figure 2: Author 

Note: Frequency of occurrence should be interpreted as a proxy for how visible or discussed a risk 

is in the reviewed literature, not as a direct measure of its importance. Risks that appear less 

frequently may be underexplored, emerging or difficult to quantify, rather than necessarily being 

of lower relevance or priority. 

Expert Workshop for Risk Driver Prioritisation   

As a next step, an online workshop was organised with a focus group of experts 

to support the prioritisation of key environmental drivers contributing to systemic 

risks. In total, seven external experts as well as members of the EEA project team 

were invited to participate in an online focus group workshop. The group brought 

together expertise relevant to systemic risk, transformation, and the four systems 
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considered in the project, while also reflecting a range of disciplinary and 

institutional backgrounds, including academia, applied research, and the science-

policy interface. Given the small size of the group, the workshop was designed to 

support in -depth deliberation and exchange rather than to provide a 

representative sample of views. As such, the outcomes should be understood as 

informed expert input to the prioritisation process. The external experts included:  

- Professor and researcher leader in innovation, sustainable transitions, 

economic and geography.  

- Researcher in the science-policy interface focusing on urban transformation 

and global change.  

- Expert in systemic risk.   

- European biodiversity expert. 

- Professor and inter/transdisciplinary researcher on just sustainability 

transitions with a focus on food systems. 

- Professor and national food system expert with expertise in Nature Capital 

loss.  

The focus group workshop attempted a prioritisation of environmental risk 

drivers identified through the focused targeted literature review. In the first step, 

participants were presented with a set of playing cards representing 

environmental drivers that contribute to multiple systemic risks (e.g. loss of 

ecosystem services, air pollution, water stress, soil degradation). Each card 

indicated both systems affected (Risk toê) and the risk driver (Risk fromê). The 

playing cards formed a fundamental component of the project and were 

instrumental in translating the specific environmental risk drivers identified 

through the literature review into concise, easily digestible items tha t could be 

used by researchers in an online setting. Figure 3 contains an example of the 

playing card with a breakdown of its layout. The complete deck of risk playing 

cards developed following the prioritisation process is provided in  ANNEX 6. 
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Figure 3: An example demonstrating the layout of the risk playing cards  

 

 

Figure 3: Author 

In the focus group workshop, the experts were asked to consider òIn your expert 

view, which of these risk drivers most significantly hamper Europeõs vision of òliving 

well within the limits of our planetó? Working òalone togetheró - in parallel and in 

individual spaces on a virtual board participants were invited to:  

- Select up to 10 environmental risk drivers they considered the most 

significant or systemic and assign them to a òhigh priorityó category; and  

- Select up to 5 drivers of relatively lower significance and assign them to a 

òlow priorityó category.  

The aggregated results were then presented to the participants in a group setting, 

highlighting: 1) environmental risk drivers that received high levels of agreement 

across experts as a priority environmental driver; 2) the drivers that were assigned 

to have lower priority; and finally, 3) areas where expert assessments diverged.  

The presentation of these findings was followed by a group discussion. During 

the discussion, the experts were invited to explain the rationale behind their 

prioritisation choices, reflect on differing perspectives, and discuss underlying 

assumptions. Where relevant, participants jointly explored whether certain drivers 

should be merged, reframed or more clearly distinguished, particularly in cases 

where overlaps or ambiguities had emerged during the exercise.  

This discussion provided important qualitative insights to complement the 

quantitative aggregation of priorities and infor med subsequent steps in the 

identification and refinement of priority systemic risks.  
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There was a high degree of convergence around generic environmental risk 

drivers contributing to systemic risks in Europe. Climate change (general) and 

biodiversity loss (general) emerged as the most consistently prioritised drivers, 

reflecting their pervasive impacts across multiple systems. Experts also 

highlighted the importance of non -linear and compound dynamics, notably 

climate tipping points and large -scale biodiversity loss affecting provision of 

ecosystem services. Drivers related to environmental degradation (such as 

deforestation and soil degradation), pollution (especially air and chemical 

pollution), and resource overexploitation were also repeatedly identified as high 

priority, albeit with greater variation in expert judgement.   

There were several conceptual and methodological challenges associated with 

prioritising environmental risk drivers, which should be understood as limitations 

of the prioritisation exercise. Participants widely agreed that it was difficult to 

assign low priority to any  driver, given that most were considered critical in at 

least some contexts, scales or systems. A recurring theme concerned the 

hierarchical nature of risk drivers, with more general or overarching categories 

(such as climate change, biodiversity loss or the triple planetary crisis). While these 

general categories were frequently prioritised, experts questioned whether their 

inclusion always supported meaningful prioritisation, as they can obscure 

underlying causal mechanisms and reduce analytical specificity. In addition, the 

framing question used in the workshop, which asked participants to consider 

which environmental risk drivers most hamper Europeõs vision of òliving well 

within the limits of our planetó, may itself have influenced the prioritisation 

exercise. While this framing was useful for anchoring the discussion in Europeõs 

long-term sustainability vision, it may also have encouraged participants to give 

greater weight to broad, systemic and transformative concerns, potentially at the 

expense of more immediate or shorter -term risks.  

Moreover, there were tensions between general and specific formulations of 

drivers, particularly where broader categories appeared to dominate over more 

granular ones, even when the latter captured important processes. The discussion 

also revealed differing views on how to handle uncertainty, especially in relation 

to climate tipping points: some experts prioritised tipping point risks due to their 

potentially severe impacts, while others were hesitant to select tipping points 

because of scientific uncertainty. This highlights a further limitation, in that risks 

characterised by high uncertainty may have been treated differently by 

participants depending on their interpretation of uncertainty as either a reason 

for concern or a reason for caution. Overall, the discussion underscored the value 

of combining frequency -based prioritisation with qualitative expert reflection, 
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and it informed subsequent decisions to refine drivers to better capture systemic 

and cascading risk dynamics. 

From Environmental Risk Drivers to the  5atabase of  System-specific  wisks 

The environmental risk drivers prioritised through the expert workshop 

were subsequently refined and operationalised for use in a series of system-

specific expert workshops, corresponding to the four systems the project has 

been structured around (see section 3.1). The methodology  and results of these 

workshops are described in detail in chapter 4.   

As part of each of these system-specific workshops, experts were invited 

to identify  and prioritise key systemic risks relevant to the respective system, 

building on the set of prioritised  environmental risk drivers (See section 4.1, 

Activity 2).   

The results of the system-level prioritisation were then compared and 

triangulated with findings from the literature review. An iterative 

synthesis process was applied to identify  the final set of 20 priority risks to be 

developed into risk fiches. The final set was therefore not composed simply of the 

20 highest-ranked risks, but of a selected set designed to combine expert 

prioritisation with evidence from the literature while also ensuring balanced 

coverage across systems and driver categories. This process combined multiple 

considerations, including:  

¶ The degree to which risks were prioritised by experts as particularly 

systemic or consequential for the respective system;  

¶ The strength and consistency of evidence in the literature, including the 

frequency with which risks appeared across key assessments (see Figure 

2); and  

¶ The intention  to ensure a balanced representation across the main 

categories of environmental risk drivers (climate change, biodiversity loss, 

environmental degradation and pollution), and  the four systems 

addressed by the project.  

Where expert judgement and literature review findings did not align, decisions 

were made through qualitative synthesis, taking into account  the systemic 

relevance of the risk, the breadth and consistency of the evidence base, and the 

need to maintain balanced coverage across systems and driver categories. This 

approach ensured that the final selection of risk fiches reflects both expert 

judgement and the state of the evidence, while avoiding  overconcentration on 

any single driver category or system. As a result, the final 20 risk fiches should be 
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understood as an illustrative set of priority risks selected for in -depth analysis, 

rather than as a strict ranking of the òhighest scoringó (when it comes to e.g. 

literature coverage or expert elicitation)  risks. The selection should also not be 

understood as (and was not intended to be ) an exhaustive inventory of critical 

systemic environmental risks facing Europe.  

Overview of the Prioritised Risk and Associated Risk Fiches  

Table 1 below presents the selected risks, indicating  for each the primary system 

affected  and the primary environmental driver , while recognising that many 

of the risks have cross-system impacts and are driven by multiple, interacting 

environmental pressures. While human health was not one of the four original 

systems, health-related risks were included in the final list because health 

impacts emerged consistently across the reviewed literature as a key way in 

which environmental change affects European society.  

Table 1: Selected systemic environmental risks for in -depth analysis,  listed in 

order  of the  primary system affected and  indicating  the primary 

environmental driver.   

ID Systemic Risk  Primary 

System 

Affected  

Primary 

Environmental 

Driver  

1 Risk to ecosystems, and human systems 

including food and energy security, health, and 

economic stability from the Atlantic meridional 

overturning circulation (AMOC) collapse  

MULTI AMOC collapse  

2 Risk to economy and financial systems 

from loss of ecosystem services  

ECON Loss of ecosystem 

services  

18 Risk to economy and financial systems from 

changing weather patterns, water stress and 

drought   

ECON Changing weather 

patterns, 

water stress and 

droughts   

19 Risk to economy from extreme weather 

events incl. flooding   

ECON Extreme weather 

events  

3 Risk to food systems from soil degradation  FOOD Soil degradation  

7 Risk to food systems from extreme weather 

events (incl. drought, water stress and heat 

stress)  

FOOD Extreme weather 

events  
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8 Risk to food systems from pollinator loss  FOOD Pollinator loss  

13 Risk to food systems from pollution (general, 

antibiotics, soil, water, chemicals)  

FOOD Pollution  

16 Risk to marine food systems from overfishing 

and invasive alien species 

 

FOOD Overfishing and 

invasive alien 

species 

4 Risk to ecosystems from intensive agriculture 

and soil degradation 

ECOSYS intensive 

agriculture and soil 

degradation 

6 Risk to resilient ecosystems, nature protection, 

climate resilience and restoration from hot and 

dry weather (heat stress, drought, wildfire) 

ECOSYS 

Heat stress, 

drought, wildfire  

9 Risk to ecosystems from pollution and 

eutrophication  

ECOSYS Pollution and 

eutrophication  

17 Risk to resilient ecosystems, nature protection, 

climate resilience and restoration from 

biodiversity loss 

ECOSYS Biodiversity loss 

5 Risk to energy transitions and industrial 

transformation from extreme weather events 

including flooding  

ENER Extreme weather 

events 

11 Risk to energy transitions and industrial 

transformation from heat stress, water stress 

and drought  

ENER 
Heat stress, water 

stress and drought 

20 Risk to energy transitions and industrial 

transformation from soil degradation and loss 

of ecosystem services 

ENER Soil degradation 

and loss of 

ecosystem services 

15 Risk to wellbeing, health and mental health 

from biodiversity loss / loss of nature  

OTHER/ 

HEALTH 

Biodiversity loss / 

loss of nature 

10 Risk to human health from climate change OTHER/ 

HEALTH 
Climate change 

12 
Risk to health from air pollution  

OTHER/ 

HEALTH 

Air pollution  

14 Risk to health, economy, wellbeing from 

chemical pollution  

HEALTH, 

ECON 

Chemical pollution 
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Table 1: Author 

Overview of the Prioritised Risk and Associated Risk Fiches   

Each of the 20 selected systemic risks was documented using a standardised risk 

fiche format to ensure consistency, transparency and comparability across risks.  

The categories included in the risk fiche format were selected namely because 

they represent the key characteristics commonly used to describe and assess risks 

in major environmental and risk assessments. Drawing on established approaches 

from previous assessments (e.g. IPCC, EUCRA and JRC risk analyses), these 

categories capture the main dimensions required to understand systemic risks, 

including their drivers, affected systems, pathways, magnitude, likelihood, 

uncertainty, temporal dynamics and geographical scope.  

Each fiche covers the following elements: 

- Risk description:  risk ID, risk name and a brief narrative description 

explaining why the risk matters, what is at stake, for whom, and why it 

warrants policy and societal attention, including why it is considered systemic 

(complexity, cross-sectoral and transboundary dynamics, cascading or 

compounding effects). 

- Systems affected:  description of the main systems impacted, reflecting the 

projectõs system-based framing. 

- Main drivers:  primary environmental driver, other relevant environmental 

drivers, as well as a description of non-environmental drivers exacerbating 

the risk (e.g. social, technological, economic, environmental, political and 

values-related factors). 

- Unequal exposure and impacts:  findings from literature highlighting social, 

spatial and sectoral inequalities in exposure and impacts. 

- Pathways:  description of direct and indirect pathways through which drivers 

translate into impacts across systems (based on literature). 

- Magnitude and likelihood:  magnitude of risk impacts and likelihood of risk 

occurrence, as reported in reviewed literature. 

- Uncertainty:  summary of confidence levels reported in the literature and key 

sources of uncertainty as described in the literature, where available. 

- Timescale: indication of risk onset, time horizon, duration and, where 

possible, observed or projected trends, as reported in literature. 

- Geographical scope:  description of geographic scale, relevant contexts and 

specific areas where impacts are particularly pronounced, as reported in 

literature. 
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- Interlinkages:  documentation of links to other systemic risks, including 

shared drivers, systems and proximity of risk pathways. While shared drivers 

and shared systems were clustered directly by project team members, the 

clustering of pathways was done with assistance of generative AI (using the 

OpenAI model GPT-5.2 Thinking) and the AI clustering carefully reviewed for 

accuracy (see Box 4 for details). 

To populate the risk fiches, information was drawn from the sources consulted in 

the initial focused targeted literature review, complemented by additional 

literature where gaps were identified, using a combination of targeted keyword 

searches and expert recommendations. The information collected for each risk 

was compiled in a structured database maintained in a spreadsheet (see ANNEX 

1A), which allowed for the systematic organisation and comparison of evidence 

across risks. The compiled information was subsequently exported and presented 

using a standardised fiche template (see Figure 4). 

To support the eff icient identification of relevant information within the consulted 

literature, the Google NotebookLM AI tool was also used as an advanced search 

aid. For each risk fiche, the relevant literature sources were uploaded to a 

dedicated notebook and queried to help locate sections addressing specific 

analytical elements, such as STEEPV drivers (see EEA, 2019 for drivers of change), 

unequal impacts and other relevant dimensions. NotebookLMõs responses point 

to specific passages in the uploaded sources, which can then be reviewed in their 

full original context. These cited sections were subsequently checked directly in 

the source publications, and the information included in the fiches was extracted 

and validated against the original texts. NotebookLM was therefore used to assist 

in locating relevant information, but all information included in the risk fiches was 

verified against the original sources. 

Box 4: Using generative AI to find similar causal pathways driving systemic 

risks. 

0Using generative AI to find similar causal pathways driving systemic 

risks 

As a result of the literature review for each systemic risk, the project team 

identified one or more causal pathways that connected the risk driver to 

the risk impact. In total, just over 100 risk pathways were identified. These 

pathways contained complex, multi -step causal chains. Here are five 

examples of causal pathways:  
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- Air pollution (ozone from industry and transport)  excessive 

concentration of ground level ozone causes damage to plants  

reduces growth rates  lower crop yields (EUR 2 billion in 

damage to food crops per year from ozone)  

- Intense rainfall  waterlogged soils and inundation of 

fields/infrastructure  reduction in harvestable area, potential 

disrupted logistics  loss of production/ yields  

- Lack of accessible, high quality natural environments  loss of 

space for recreation, relaxation, social interaction  decreased 

mental health (psycho-physiological stress and mental fatigue, 

chronic diseases) 

- Plastic pollution  direct impacts on marine life and indirect 

impacts via the food chain (in European seas; for instance, 93% of 

fulmar birds assessed in the North -East Atlantic Ocean had 

ingested some plastic) 

- Heatwave  crop heat stress and accelerated evapotranspiration 

 reduced crop yields, heat stress in livestock and increased 

spoilage during transport/storage  lower production/increased 

food prices 

Recent advances in generative AI make it possible to fairly quickly identify 

relationship patterns across complex data sets such as the list of 100+ 

causal pathways. 

We selected the model GPT-5.2-Thinking and worked with it via OpenAI's 

chat interface. We used a multiple-step process of working with the AI, 

then conducted a human review to adjust the results and ensure their 

validity: 

Step 1. Designing the approach  - We first worked with the model to 

develop a suitable approach, describing the aim, the data set and 

important aspects that needed to be considered. After iterating through 

the options, the model helped design the following steps and helped draft 

suitable prompts. Samples from the data set were used in this step. 

Step 2. Preparing the data - The data was prepared to hide unwanted 

semantic information from the model. The model was given only the 

pathway, without any knowledge of the risk name, risk driver or risk 

impact, as the name and the two endpoints would generate strong 

semantic signals that could interfere with a pathway -focused clustering. A 
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data set was prepared that had only the causal pathways and a random 

ID number. In the subsequent prompts, the model was told the ID was 

random and should be ignored.  

Step 3. Cluster òdiscovery heatsó - Over multiple separate sessions, the 

model was given a subset of the risk pathways and asked to cluster them 

and provide a pathway cluster name of the form "Step  Step  Step" 

(length arbitrary). In one session, the entire set of pathways was provided 

to the model. The model was given rich information describing what the 

data described and was asked to provide nuanced output regarding the 

strength of connections. 

Step 4. Cluster consolidation òtournament ó - In a new session, the 

model was given only the pathway cluster names that had been generated 

in Step 3 discovery heats. The model was provided no background context 

for this task; it was asked simply to group the items provided. Again, the 

output was of  the form of the form "Step  Step" (length arbitrary). 

Step 5. Human review of pathway cluster names and number of 

clusters  - the resulting pathway cluster names were carefully reviewed by 

project staff, as they would be an essential input and have an important 

effect on the final results. 

Step 6. Grouping pathways by pathway cluster - In this step, the model 

was asked to assign the 100+ pathways to the pathway clusters that were 

generated via Steps 3 - 5. Again, the model was asked to provide nuanced 

information about the strength of the match, including flagging where 

matches were of lower confidence. 

Step 7. Human review of final result - The entire clustering (all 100+ 

pathways, now clustered by the AI) were carefully reviewed by project 

staff. This review was more readily undertaken at that stage, as subject-

matter experts could more easily determine whether clustered pathways 

were related and identify outliers. 

Step 8. Integration into the risk fiches - Via the random ID generated 

in Step 2, the AI-supported pathway clustering could be integrated back 

into the full data set on systemic risks; this enabled all risk fiches to point 

to the other risk fiches in the set that shared a related pathway. 
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All 20 risk fiches (populated templates) developed using this framework are 

provided in ANNEX 1.  
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Figure 4: Risk Fiche Template used to populate risk fiches  

 

Figure 4: Author 



33 

 TASK 2 - ASSESSMENT OF SYSTEMIC AND 

COMPLEX RISKS OF FOUR KEY SYSTEMS AND 

THEIR CASCADING AND COMPOUNDING EFFECTS   

4.1 Methodology  

Task 2 used online expert workshops to examine the systemic interactions, 

cascading effects, and compounding dynamics of environmental risks across four 

key societal systems: food, energy, economy, and ecosystems. Two workshops 

were organised to support collaborative mapping of risk interconnections, 

drivers, and amplifiers. As outlined in the introduction, the objectives of the online 

workshop were twofold. First, the aim of the workshop was to validate the 

selected environmental risks and illustrate how the interactions between risks 

across critical societal systems such as food, energy, economy, and ecosystems 

can be identified. Second, to reflect on how these risks may impact the EUõs ability 

to achieve policy priorities including competitive ness and security, resilience, and 

preparedness. The workshops took place in November 2025 using a combination 

of webinars to record and transcribe the discussions and the interactive white 

board software MIRO to host the activities. A total of 22 experts and 8 facilitators 

were involved across the two workshops. The 22 experts were selected based on 

their expertise and knowledge relating to one or more of the four systems and/or 

their understanding of systemic risks. The experts represented a variety of think  

tanks, research institutions and EU institutions. 

Each of the two workshops brought together experts from two systems: 

Workshop 1 included experts representing (a) the Resilient and Competitive 

Economic and Financial Systems and (b) the Energy Transitions and Industrial 

Transformation System. Workshop 2 included experts representing (a) Resilient 

Ecosystems, Nature Protection, Climate Resilience and Restoration System and (b) 

the Secure and Sustainable Food System. This arrangement reflected the projectõs 

time constraints and was also intended to encourage exchange between experts 

working in themat ic domains with a greater degree of overlap in knowledge and 

expertise. Figure 5 below displays a visual workflow of the online workshops in 

the context of the  project workflow.  
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Figure 5: Visual workflow of the online workshop and the five activities  

 

Figure 5: Author 

Workshop 1  

- Resilient and Competitive Economic and Financial Systems,  

- Energy Transitions and Industrial Transformation. 

Workshop 2  

- Resilient Ecosystems, Nature Protection, Climate Resilience and 

Restoration. 

- Secure and Sustainable Food Systems. 
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The two workshops employed an original qualitative methodological approach. 

The approach utilises a structured, game-based facilitation to help navigate 

inherent complexity and to support discussion of environmental risk drivers and 

their implications across the four systems. The approach utilises a novel deck of 

risk playing cards created specifically for online workshops. The risk playing cards 

encapsulate the environmental risks defined in section 3.3.1 and 3.3.2 and form 

the basis for the workshop activities. The full deck of playing cards produced for 

the workshops have been provided in ANNEX 6. Five examples have been 

included in Figure 6 below. It is important to note that within the online workshop, 

the activities and approach were tested with a maximum of six experts. Finally, 

the approach is consistent with other qualitative methodological approaches 

designed to explore the complexity of risk. By way of example, the approach 

shares similarities and differences with the Joint Research Centreõs Polycrisis 

Exploration Workshop Toolkit (JRC, 2025d).  

Figure 6: Five examples from the deck of risk playing cards used in the 

online workshop.  

 

Figure 6: Author 

The workshops were divided into 5 activities that build upon the validation of the 

prioritisation of the 20 environmental risk playing cards defined in section 3.3.2. 

The workshops were hosted via Microsoft  Teams webinar, and the experts joined 

a meeting room with the host. The initial meeting room served as the space to 

introduce the participants to each other, outline the agenda and reiterate the goal 

of the workshop. Following this introduction, the experts wer e divided into their 

predefined breakout rooms. Each workshop organised two breakout rooms, one 

per system. Each breakout room followed the same five activities and sequencing. 

Activity 1 ôSystemõs transformation goals, trends and challengesõ ð Experts 

were asked to define what òtransformationó of the considered system means by 

identifying e.g. policy goals, normative visions, trends, enablers, challenges, with 

the aim of establishing a shared understanding and common framing for 

subsequent discussions.  
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Objective:  Establishing a shared understanding of the system and its 

transformation path.  

Outcome:  Emerging picture, documented through notes on MIRO boards (see 

e.g. figure 7).  

Figure 7: Example from the Energy Transition and Industrial Transformation 

system MIRO Board. 

 

Figure 7: Author (Screenshot from MIRO Board) 

Activity 2  ôPrioritising specific environmental risk driversõ ð The experts were 

provided with the full deck of risk cards and asked to individually prioritise the 

top 5 or 6 (depending on the number of experts in the workshop) key 

environmental risk drivers affecting their respective system and its transformation 

(e.g. figure 7). The individual priorities were then discussed collectively and 

consolidated into a group -level prioritisation, limiting the selection  to up to 6 

risks (e.g. figure 8) 

Objective : Individually and as a group select up to 6 environmental risks per 

system.  

Outcomes : List of selected priority risks for each system documented through 

MIRO boards. (e.g. see figure 8 and 9). 
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Figure 8: 4ĝ²ëüåÇ òÐ ²ì ×ìÃ×ė×ÃĎ²å ÇĝüÇÿĉśă üÿ×òÿ×ĉ×ă²ĉ×òì òÐ ÿ×ăãă Ðÿòë ĉÕÇ

Resilient Ecosystems, Nature Protection, Climate Resilience and Restoration  

system MIRO Board . 

 

Figure 8: Author (Screenshot from MIRO Board) 
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Figure 9: 4ĝ²ëüåÇ òÐ ĉÕÇ ÑÿòĎüśă üÿ×òÿ×ĉ×ă²ĉ×òì òÐ Çìė×ÿòìëÇìĉ²å ÿ×ăãă Ðÿòë

the Secure and Sustainable Food systems MIRO Board.  

 

Figure 9: Author (Screenshot from MIRO Board) 

Activity 3 ôEstablishing risk constellationsõ ð Each expert was allocated one 

environmental risk driver prioritised by Activity 2 and invited to construct and 

present the resulting risk constellations for that environmental driver. The 

constellation is composed of the categories: non-environmental drivers, 

magnifiers and impacts (see section 4.3.1). To facilitate the creation of the risk 

constellations, experts were provided with the full deck of playing cards, a list of 

potential drivers and magnifiers identified earlier in section 3.2.3 and a stack of 

digital post it notes.  

Objective:  Characterise each of the selected environmental risk drivers through 

the development of the risk constellations.  
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Outcomes: Risk constellation map developed for each individual environmental 

risk driver. See figure 10 as an example of a MIRO screenshot for activity 3 (for 

only one of the 5 risks). 

Figure 10: Example of risk constellation developed by an expert in the 

Resilient Ecosystems, Nature Protection, Climate Resilience and Restoration 

MIRO Board. 

 

Figure 10: Author (Screenshot from MIRO Board) 

Activity 4  ôExploring risk pathwaysõ ð This activity explored the collection of risk 

constellations that were developed in activity 3 as a combined system network 

diagram. Participants then identified and discussed interconnections, 

compounding and cascading patterns across different elements of the network 

diagram and the other systems.  
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Objective:  Identify cascading and compounding dynamics across different risk 

constellations with that system.  

Outcomes: System network diagrams. See figure 11 as an example of a system 

network diagram from the workshops . 

Figure 11: Example of  the system network diagram developed within the 

Resilient Ecosystems, Nature Protection, Climate Resilience and Restoration 

MIRO Board. 

 

Figure 11: Author (Screenshot from MIRO Board) 
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Activity 5 ôImplications for EU strategic prioritiesõ ð The experts then discussed 

the implications of the findings and discussions against the EU strategic priorities, 

with particular focus on resilience, competitiveness, and security. Sections 4.3 

present a curated set of results from the two workshops beginning with a 

summary of what the expertsõ perceived transformation for their sector would 

look like by the year 2050. 

4.2 Critical reflection of the Workshop Outcomes 

Activities 1, 3, 4 and 5 required significant post-workshop interpretation, analysis, 

and standardisation by the project team. The process ensured that the results 

could be demonstrated within the context of this report as well as to surface 

narratives and discussion points. The workshop and the workshop-based 

evidence do have inherent limitations. The results of the workshop reflect the 

judgement of a select group of experts rather than empirical modelling. As a 

result, the outcomes of the workshop should be considered  exploratory 

rather than predictive due to the findings potentially being influenced by 

group dynamics and framing.  

4.3 System Transformatio nal Goals, Trends and Challenges, and 

Prioritisation of Environmental risks  

Outcome for System 1 - Energy Transition & Industrial Transformation  

Transformation trends, challenges and outcomes (as identified by workshop 

participants)  

Trends 

The transition of the energy system towards net-zero carbon goals and the 

related industrial transformation ambitions are increasingly shaped by 

considerations regarding strategic autonomy, from across member states and at 

the EU level overall. There is a trend towards the replacement of fossil fuels 

through electrification of end -use sectors, accompanying the rise in renewable 

energy production. This trend is particularly evident in chemical, automotive, and 

steel sectors, by way of example through the increased uptake of electric cars. 

Finally, high energy prices in Europe are threatening to weaken competitiveness, 

driving energy-intensive businesses to close, thus creating economic security 

vulnerabilities.  
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Challenges 

First, there is greater volatility of global energy markets which causes a high 

degree of uncertainty across the system. This is driven by a combination of factors 

such as climate change as well as geopolitical tensions. Building on this, the 

participants referred to the traditional ôbaseload power systemõ, designed to 

provide a continuous and reliable electricity supply to meet minimum constant 

demand on the grid, largely independent of weather conditions or time of day. 

However, the energy sector is increasingly shifting away from a system centred 

on baseload generation towards one with a greater share of variable renewable 

energy sources, which in turn requires much greater system flexibility. This shift 

creates new risks for power system reliability, but also new opportunities for 

distributed resilience. 

Second, risks in the energy sector are shaped by a wide range of interacting 

environmental risk drivers, such as changing weather patterns and water stress, 

as well as non-environmental drivers, including war and the need to reinforce 

energy security in times of conflict. These factors emerged from the workshops 

as critical interacting drivers. In addition, although cyber threats were not 

included in the original scope of the literature review, they were identified as an 

important emerging concern. Experts highlighted that the increasing 

digitalisation of the energy sector inherently heightens cyber risk, making 

national energy systems increasingly attractive and vulnerable targets. 

Furthermore, participants observed an increased emphasis on the circular 

economy alongside a broader range of developments, including supply chain 

reconfiguration, cybersecurity as part of infrastructural resilience, energy system 

electrification, socio-technical transitions, and greater interoperability across 

European energy networks.  

gòĉÇìĉ×²å Ś]Ďĉ¾òëÇăś 

- A shift to renewables with greater flexibility and the potential growth of 

nuclear and/or gas.  

- Greater fragmentation in the energy system and/or unequal industrial 

transformation. 

- Fossil fuel lock-in.  

- More interoperability across energy networks in Europe leading to energy 

shortages.  

- Vulnerable infrastructure and societies that are over-reliant on technology 

making them susceptible to cyberattacks, shutdowns and manipulation. 

- Redirection of financial resources and abandonment of the Just Transition. 
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Following Activity 1, which aimed to establish a shared understanding of the 

system, and its transformation path, the experts prioritised the key environmental 

risk drivers for the energy transition & industrial transformation.  

Prioritisation of Key Risks for Energy Transition & Industrial Transformation  

Figure 12 illustrates the five top risks for energy transition and industrial 

transformation. This is also accompanied by a prioritisation matrix in which the 

risks were categorised according to their likelihood, magnitude and uncertainty 

within the 2030ð2050 timescale.  

Figure 12: Five prioritised Risks for Energy transition and Industrial 

Transformation System  

 

Figure 12: Author 

- Risk from Climate Change ð Systemic risk due to tipping points (AMOC 

Collapse).  

- Risk from Biodiversity Loss - Systemic risk due to loss of ecosystem services. 

- Risk from Climate Change ð Systemic risk due to water stress. 

- Risk from Climate Change ð Systemic risk due to extreme weather events. 

- Risk from Environmental Degradation ð Systemic risk due to soil degradation 

Following the prioritisation of these five environmental risk drivers, Figure 12 

shows the perceived likelihood, magnitude, and uncertainty of those 

environmental risk drivers. 
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Figure 13: Environmental Driver Likelihood, Magnitude and Uncertainty 

matrix for the Energy transition and Industrial Transformation System . 

 

Figure 13: Author (Screenshot from MIRO Board) 

Outcome for System 2 - Competitive Economic and Financial System.  

Transformation trends, challenges and outcomes (as identified by workshop 

participants)  

Trends 

There is a broader trend within the financial sector of retreating from net -zero 

commitments, associated with increased market volatility and reduced regulatory 

certainty. Continued fossil fuel subsidies may not align with growing 

Environmental Social Governance (ESG) driven demand for sustainable 

investment, including from pension funds, while increased defence and security 

spending may divert political and financial attention away from net -zero goals. 

These developments coexist with a growing range of taxonomies and 

classification systems that seek to define what sustainability means, as well as 

ongoing efforts to embed sustainability risks into mainstream financial risk 
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management. Taken together, these trends highlight systemic inconsistencies 

that affect transition pathways. 

Challenges 

There are currently several significant challenges facing the economic and 

financial system. First, the system is under increasing pressure from non-

environmental risk drivers, particularly geopolitical shifts and tensions, which 

directly affect investment conditions, trade relations, energy prices, and broader 

economic stability. These pressures are unfolding alongside a shift from voluntary 

to mandatory sustainability -related reporting requirements, which is likely to 

reshape how companies and investors assess, disclose, and manage 

sustainability-related risks. This challenge is compounded by the coexistence of 

multiple, and at times competing, definitions of ôsustainabilityõ, which can create 

uncertainty and hinder consistent implementation.  

A further challenge lies in the growing range of interacting pressures affecting 

the sector. These include rising external dependencies that are increasingly 

difficult to manage, uneven uptake of renewable  energy technologies, pushback 

against net-zero goals, heightened market volatility, and reduced regulatory 

certainty. Together, these developments make it more difficult for economic and 

financial actors to plan, invest, and respond strategically over the long term. They 

are further shaped by slow progress in innovation, shifting EU budget priorities, 

increasing polarisation in policy debates, and the growing frequency of climate -

related disasters. Taken together, these factors heighten uncertainty, weaken the 

predictability of transition pathways, and make it more difficult for financial actors 

to assess risk and allocate capital effectively. While developments such as the 

increasing use of nature-based approaches may create new opportunities, they 

also add to the complexity of the transition landscape and m ay challenge existing 

financial and governance frameworks. 

Finally, it is important to recognise that finance itself acts as a transmission 

channel for systemic risk and may function either as an amplifier of instability or 

as a stabilising force. Through mechanisms such as insurance markets, credit 

conditions, asset valuations, and investment flows, risks can spread across sectors 

and geographies, with important implications for resilience and transition 

pathways. 

gòĉÇìĉ×²å Ś]Ďĉ¾òëÇăś 

- A potential reduction of financial subsidies for sustainability.  

- A more resilient industrial base, more affordable energy, and stronger 

strategic sovereignty. 
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- A òcradle-to-cradleó circular economy that enhances resource efficiency 

across the industrial and energy sectors and limits waste.  

- A secure and competitive EU.  

Following Activity 1, which aimed to establish a shared understanding of the 

system and its transformation pathway, experts prioritised the key environmental 

risk drivers affecting the Resilient and Competitive Economic and Financial 

System. 

Prioritisation of Key Risks for Competitive Economic and Financial Systems.  

The five most significant risks to the transformation of the economic and financial 

systems (which are displayed in Figure 14) are:    

- Risk from Climate Change ð Systemic risk due to tipping points (AMOC 

Collapse).  

- Risk from Climate Change ð Systemic risk due to changing weather patterns 

- Risk from Biodiversity Loss ð Systemic risk due to loss of ecosystem services.  

- Risk from Climate Changeð Systemic risk due to water stress.  

- Risk from Pollution ð Systemic risk due to chemical pollution. 

Figure 14: Five prioritised risks for Resilient & Competitive Economic and 

Financial Systems. 

 

Figure 14: Author 

Building on this, Figure 15 highlights the perceived likelihood, magnitude and 

uncertainty of these environmental risk drivers. 

 

 



47 

Figure 15: Environmental driver likelihood, magnitude and uncertainty 

matrix for competitive economic and financial systems. 

 

Figure 15: Author (Screenshot from MIRO Board) 

 

Outcome for System 3 - Secure & Sustainable Food Systems. 

Transformation trends, challenges and outcomes (as identified by workshop 

participants)  

Trends 

In the food system, there is a growing emphasis on adaptation, as climate change 

increasingly drives yield variability and undermines food security across the EU. 

Alongside this, preparedness is becoming more prominent on municipal agendas, 

in part encouraging greater interest in local food systems as a means of 

strengthening resilience. Another overarching trend is the accelerating, though 

uneven, digitalisation of the food system. Additional trends include protein 

diversification and a broader social shift  towards diets and agricultural systems 

that rely less on animal-based products. 
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Finally, the transition towards a secure and sustainable food system is also being 

shaped by growing interest from investors and capital holders. This includes 

increased attention to systemic forms of financing, such as municipal bonds that 

support prevent ative healthcare through improved nutrition, as well as rising 

impact-investor interest in food systems resilience. 

Challenges 

The food system faces a set of interrelated challenges arising from both 

longstanding structural vulnerabilities and emerging transitions. A first challenge 

concerns persistent structural inequalities, including unequal access to food and 

unequal exposure to food insecurity. These are compounded by import 

dependencies in an increasingly volatile global context, where geopolitical 

tensions and environmental disruptions can damage supply chains and 

undermine the stability of food provision.  

A second challenge relates to the growing difficulty of maintaining economically 

and environmentally sustainable food production. Rising production costs, linked 

in part to the energy transition and fertiliser price volatility, are placing additional 

pressure on producers. At the same time, climate change-driven water scarcity is 

forcing changes in crop choices and, in some cases, the geographic location of 

production. Together, these pressures challenge the viability, predictability, and 

resilience of the food system. 

A further challenge lies in the uneven capacity of the sector to respond to rapid 

technological change. Developments in artificial intelligence, robotics, sensors, 

and wider digitalisation may create important opportunities, but they also raise 

challenges relating to access, affordability, implementation capacity, and the risk 

of uneven uptake across actors and regions. 

Finally, the food system faces mounting ecological and climate-related pressures. 

Soil degradation, the loss of ecosystem services, and growing evidence of climate -

related damage are already prompting a range of adaptation responses. 

However, these pressures are accompanied by wider challenges, including the risk 

that resilience becomes a justification for maintaining business-as-usual practices; 

the increasing frequency and intensity of heatwaves, droughts, and floods; 

continued concentration of the food system around a limited number of crops, 

producers, and traders; and growing expectations that farmers contribute to 

wider security and resilience objectives. Together, these dynamics make it more 

difficult to achieve a food system that is both secure and sustainable. 
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gòĉÇìĉ×²å Ś]Ďĉ¾òëÇăś 

- Integrated, AI-enabled precision agriculture as a core feature of the food 

system. 

- Reduced demand for animal-based products and subsequently less land 

use/fertiliser use etc. 

- Climate-resilient crop portfolios adapted to hot/dry conditions.  

- Diversified farming systems with restored soils and pollinator habitats. 

Following Activity 1, which aimed to establish a shared understanding of the 

system, and the transformation path of the secure and sustainable food system, 

experts prioritised key environmental risk drivers. 

Prioritisation of Key Risks for Secure & Sustainable Food Systems. 

The six risks prioritised by experts for the secure and sustainable food system 

(displayed in Figure 16) are as follows:  

- Risk from Environmental Degradation ð Systemic risk due to soil degradation. 

- Risk from Climate Change - Systemic risk due to drought. 

- Risk from Biodiversity Loss ð Systemic risk due to loss of ecosystem services. 

- Risk from Climate Change ð Systemic risk due to tipping points (AMOC 

Collapse).  

- Risk from Climate Change ð Systemic risk due to heat stress. 

- Risk from Climate Change ð Systemic risk due to extreme weather. 

Figure 16: Six prioritised risks for secure & sustainable food systems 

 

Figure 16: Author 
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Figure 17 displays the perceived likelihood, magnitude and uncertainty of the 

selected environmental risk drivers. 

Figure 17: Environmental driver likelihood, magnitude and uncertainty 

matrix for secure & sustainable food systems. 

 

Figure 17: Author (Screenshot from MIRO Board) 

Outcome for System 4 - Resilient Ecosystems, Nature Protection, Climate 

Resilience and Restoration.  

Transformation trends, challenges and outcomes (as identified by workshop 

participants)  

Trends 

In the area of resilient ecosystems, nature protection, climate resilience, and 

restoration, a number of important trends are becoming increasingly visible as 

the impacts of climate change grow more apparent and more costly. The rising 

severity and frequency of environmental risks, including pollution, wildfires, and 

floods, are affecting both ecosystems and communities, thereby increasing public 

awareness of environmental degradation and disaster-related risks. This, in turn, 
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is influencing policy attenti on and shaping mitigation and adaptation efforts 

across multiple governance levels. 

Nature-based solutions are also receiving growing attention, contributing to a 

shift in research and policy towards more integrated and cross-cutting 

approaches. This includes increasing interest in indicators and interventions that 

reflect interconnection s across systems, such as sponge landscapes. At the same 

time, concerns remain about the persistence of short-termism in political 

agendas, whereby decision-making and policy development continue to prioritise 

immediate gains over longer-term resilience, protection, and restoration 

objectives. 

Challenges 

A key challenge concerns the persistent funding gap for nature restoration and 

ecosystem protection, as grants and public funding may not keep pace with the 

scale of investment required. This shortfall can delay restoration efforts, increase 

ecosystem vulnerability, and contribute to the continued decline of critical 

ecosystem services on which other systems depend. 

A second challenge relates to the implementation of the  EUõs Nature Restoration 

Regulation, which is expected to play a central role in shaping transformation in 

this area. While the Regulation is expected to strengthen efforts to link water 

retention measures with other drivers of resilience, including biodiversity, its 

effective implementation will require coordination across sectors , governance 

levels, and policy objectives. This challenge is becoming more acute in a context 

shaped by the increasing frequency of damaging events, growing public 

awareness, and the development of the new Climate Resilience Framework, with 

its emphasis on resilience by design and greater harmonisation in data and risk 

assessment. At the same time, climate mitigation policies may also generate 

unintended negative impacts on ecosystems, including through land-use change, 

wind energy infrastructure, and bioenergy deployment. Managing these trade-

offs therefore represents a significant governance challenge. 

gòĉÇìĉ×²å Ś]Ďĉ¾òëÇăś 

- Diversified funding streams to achieve nature protection and restoration, 

including co-funding and co -delivery mechanisms, which encourages broader 

buy-in across industries and stakeholders.  

- Expansion of the delivery of green finance, supported by policies mobilising 

private investment.  

- Greater focus on community / local led interventions.  
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Prioritisation of Key Risks for Resilient Ecosystems, Nature Protection, 

Climate Resilience and Restoration.  

The six most significant risks to the transformation of the economic and financial 

systems (displayed in Figure 18) prioritised by experts are as follows:  

- Risk from Climate Change ð Systemic risk due to tipping points (AMOC 

Collapse).  

- Risk from Biodiversity Loss ð Systemic risk due to habitat loss. 

- Risk from Biodiversity Loss ð Systemic risk due to loss of ecosystem services.  

- Risk from Environmental Degradation ð Systemic risk due to intensive 

agriculture.  

- Risk from Climate Changeð Systemic risk due to extreme weather. 

- Risk from Pollution ð Systemic risk due to chemical pollution. 

Figure 18: Six prioritised risks for resilient ecosystem, nature protection, 

climate resilience and restoration.  

 

Figure 18: Author 
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Figure 19 displays the expertõs perceived likelihood, magnitude and uncertainty 

of these environmental risk drivers. 

Figure 19: Environmental driver likelihood, magnitude and uncertainty 

matrix for resilient ecosystems, nature protection, climate resilience and 

restoration.  

 

Figure 19: Author 

Environmental Risk Drivers Across the Four Systems, Cross-cutting Findings  

This section explores the similarities and differences from the prioritisation of the 

environmental risk drivers across each of the four systems. First, the risks from 

climate change are the most common environmental risk drivers with 12 out of 

22 within t hat risk category. Next, 5 out of 22 drivers were extracted from risks 

from biodiversity loss. Finally, 3 out of 22 of the environmental risk drivers were 

from environmental degrada tion and 2 out of 22 from risk from pollution .  

The high frequency with which environmental risk drivers linked to climate change 

appear may be attributable to several factors. First, it may reflect the composition 

of the 35+ key resources that informed the risk prioritisation process (see Section 

3.2.2, Box 3). These resources may have placed greater emphasis on climate 

change-related environmental risk drivers, thereby introducing a degree of bias 
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into the research methodology. Alternatively, this emphasis may also reflect the 

balance of expertise represented among the selected experts in both the advisory 

group and the online workshops. While these experts were chosen for their 

expertise in one of the four systems defined in the research, many also worked in 

cross-cutting roles involving systems thinking. As a result, they may have placed 

greater, even if unintended, emphasis on environmental risk drivers associated 

with climate change. Finally, the prominence of climate change-related 

environmental risk drivers may also reflect the hierarchical nature of the risks, 

which is explored later in this section. 

Building on this, ôsystemic risk due to tipping points, including a potential AMOC 

collapseõ, was identified as a priority environmental driver across all four systems. 

However, it was considered less likely to materialise within the 2030ð2050 

timeframe covered by the analysis. The focus on the risk from climate change ð 

ôsystemic risk due to tipping points, including a potential  AMOC collapseõ may 

have been a result of framing of the questions in the workshops. Specifically, 

activity 1 of the workshop encouraged the experts to consider the 

transformational trends, challenges and potential outcomes of the system they 

were exploring. The focus on the long-term transformative outcomes of these 

systems potentially influenced the outcomes and may have encouraged the 

experts across all the systems to prioritise ôtipping points AMOC collapseõ as an 

environmental driver to discuss in the following workshop activities.  

Furthermore, a high level of uncertainty exists around this environmental risk 

driver, emphasising that while it is critical across sectors, the timeline and scale of 

its impacts remain extremely unclear. In fact, across all the systems risk from 

climate change ð ôsystemic risk due to tipping points AMOC collapseõ was the only 

environmental driver which was categorised as having a high degree of 

uncertainty. With the exception of the Resilient ecosystem, nature protection, 

climate resilience and restoration system breakout group, ôRisk from Climate 

Change ð systemic risk due to extreme weatherõ was also defined as highly 

uncertain.  

Similarly, all four systems identified ôRisk from Biodiversity Loss ð systemic risk 

due to loss of ecosystem servicesõ as a prioritised key environmental driver. 

However, unlike risk from AMOC collapse, systemic risk due to a loss of ecosystem 

services is associated with strong to medium certainty, causing significant i ssues 

in the proposed timeframe between 2030 -2050, with high magnitude and high 

likelihood of occurrence.  

Experts across the four systems highlighted a consensus around environmental 

risk drivers associated with climate change and extreme weather, particularly 
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those related to water. Across the four systems, the following risks were 

prioritised: 

- Risk from Climate Change ð systemic risk due to drought . 

- Risk from Climate Change ð systemic risk due to extreme weather. 

- Risk from Climate Change ð systemic risk due to heat stress. 

- Risk from Climate Change ð systemic risk due to water stress. 

While analytically distinct as defined by the literature review, these risks are 

causally interconnected and frequently co-occur. Climate change acts as an 

upstream driver, generating multiple, closely related categories of risk that are 

relevant across sectors. Experts further emphasised that water functions as a 

transmission pathway, transporting pollution and linking sectors and ecosystems, 

thereby amplifying and propagating impacts across dom ains. 

Finally, it is important to note that the environmental risk drivers are inherently 

connected, and one environmental driver is considered to precede or encapsulate 

others, a factor which was highlighted earlier in the research. The finding 

supported the results from the initial advisory group workshop in which some 

playing cards often function as òumbrellaó or òtrumpó categories that encompass 

more specific drivers (sees section 3.3). By way of example, ôRisk from Biodiversity 

Loss ð systemic risk due to loss of ecosystem servicesõ could also include ôRisk 

from Biodiversity Loss ð systemic risk due to habitat loss.õ These also affect some 

of the decisions made by the participants in the workshops. The role of some risks 

preceding others may have had implications on the way the experts prioritised  

some risks and may imply the need for more research into the hierarchical nature 

of some of the environmental risks.  

4.4 Co-creating Risk Constellations  

What is a Risk Constellation?  

Following the prioritisation of environmental risk drivers within each system, 

experts were then asked to develop a òrisk constellationó for a specific 

environmental driver. The concept of a risk constellation was developed within 

the project as a metaphor to help address the inherent complexity involved in 

discussing risk and the interactions between multiple drivers, both internally and 

in dialogue with experts. Rather than treating risks as isolated or linear 

phenomena, the metaphor frames them as interconnected elements within a 

wider configuration, where relationships, dependencies, and relative positions 

matter. A risk constellation allows experts to perceive and articulate risk at a scale 

that is most meaningful to their own expertise, while retaining an understanding 

that each risk or driver remains embedded within a larger, more complex system 
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of interacting risks. This approach can be used as both an analytical and 

facilitation tool. First, the idea of risk constellations supports analytical clarity by 

allowing experts to map out the different magnifiers, drivers and impacts 

associated with a risk at a scale that they are most comfortable enabling 

discussion of specific risks without losing sight of the broader context in which 

the risk sits. As a result, within this project the experts were asked to define the 

different magnifiers, drivers (both climatic and non-climate) and potential impacts 

associated with that specific environmental driver, which has been captured in 

Figure 20. 

Figure 20: The structure of the risk constellation that informed the systemic 

risks 

 

Figure 20: Author 

Each risk constellation was developed by an individual expert. As a result, the 

individual expert-created constellations varied significantly between the systems 

and between the different experts. To counteract these differences in the 

workshop, the experts were asked to briefly present the risk constellation that 

they had created to ensure that all workshop participants understood each risk 

constellation before preceding to the system network diagram in activity 4. 

Second, given the differences in the structure and content of the risk 

constellations, after the workshop each constellation underwent a standardisation 

process to allow the researchers to systematically analyse and present the 

connections between them. The standardisation process converted the contents 

of each risk constellation into text. It is important to note that no changes were 

made to the content of the risk constellations during this standardisation process. 

An example of this standardisation process has been provided in Figure 21.  



57 

Figure 21: An example of the standardisation process used to unify the 

differences in the individual risk constellations.  

 

Figure 21: Author 

The individual standardised risk constellations were subsequently integrated into 

a unified diagram (referred to as the ôsystem network diagramõ). These network 

diagrams contain a large amount of information which does not translate to an 

A4 report format.  Examples of the system network diagrams have been included 

in ANNEX 2. 

4.5 Co-creating Risk Constellations  Cascading and 

Compounding Risks Across the Four Systems 

This section discusses the interconnections between the different elements of risk 

constellations within the four systems, visualised as network diagrams and further 

elaborated as narratives. These diagrams were co-created with experts during the 

workshops. However, while their content remained unchanged from the 

workshop outputs, their presentation was standardised across all system network 

diagrams through the use of consistent text and arrow formats. 

Each diagram illustrates the input from the workshops, mapping magnifiers, 

drivers, and potential impacts identified by the experts within the risk 

constellations. Priority environmental risk drivers are arranged around the 

perimeter, with environmental ri sk drivers (white & black), non-environmental or 

STEEPV drivers (purple) and magnifiers (green) moving inward, and the associated 

impacts (yellow) positioned at the centre. This structure highlights how the 

prioritised dri vers ultimately lead to impacts. 
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Overlaid on the diagrams are coloured arrows that match the colours above, with 

environmental risk drivers (white & black), non-climatic drivers (purple) and 

magnifiers (green) moving inward, and the associated impacts (yellow). With one 

addition in pink. The pink arrows are used to highlight specific connections within 

the network diagram between the same magnifiers, drivers and impacts from 

different risk constellations. Experts can follow different connections through 

these network system diagrams to explore potentially cascading and 

compounding connections. The complete system network diagrams are complex 

and have not been included in the main text of the report. These diagrams can 

be found in  ANNEX 2 and downloaded as A3 diagrams which can be explored in 

greater detail. Instead, the report highlights seven narratives pointing to 

cascading and / or compounding interactions. These narratives are designed to 

highlight some of the key systemic risk pathways that can be distilled from the 

network diagrams. It is important to note that these diagrams should not be 

considered as a ôcompleteõ picture of all the direct, indirect pathways between 

every risk. Rather, they are illustrative of selected pathways, rather than 

comprehensive system representations or predictive models. The narratives 

provide a snapshot of the complexity of risks that affect that system. We 

acknowledge that further iterations of these network diagrams would help to 

strengthen the detail and accuracy of the network diagrams 
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Narrative 1 Ő The Combined Impact of Extreme Weather, Water stress, and 

Ecosystem Degradation on Energy Transitions and Other Systems 

Figure 22: Network  diagram  for  Narrative 1  

 

 

Figure 22: Author 
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Core message ñ Climate change creates compounding and cascading risks for 

the energy transition because extreme heat, drought, water stress and extreme 

weather can simultaneously disrupt energy production, increase electricity 

demand, raise system costs and amplify vulnerabilities across industrial, water and 

ecological systems. These risks are further intensified by ecosystem degradation, 

soil deterioration and unsustainable land use change, which reduce water 

retention, carbon storage and other ecosystem services that buffer climatic 

extremes. In line with the EEAõs EUCRA (2024a), this means that climate risks to 

energy transitions should be understood not only as direct impacts from hazards, 

but as systemic risks shaped by interacting climatic and non-climatic drivers 

across sectors and territories.  

The transition to a renewable and electrified energy system could increase 

exposure to climate risks because many renewable technologies depend on 

weather and hydrological conditions. Droughts, reduced river f lows and glacial 

retreat threaten hydropower generation, while concurrent heatwaves and 

droughts can lead to electricity shortfalls, particularly in southern Europe. At the 

same time, rising temperatures increase cooling demand and reduce transmission 

efficiency and capacity, placing further strain on electricity systems and increasing 

the risk of price spikes and supply disruptions. Such risks should be read as 

interconnected and cascading, rather than as isolated sectoral impacts.  

Moreover, ecosystems and land systems are not only affected by these climatic 

pressures but materially shape their severity. Soil degradation undermines 

resilience to extreme weather and climate change, while ecosystem degradation 

reduces the ability of landscapes to regulate water, retain soil moisture, moderate 

heat, store carbon and limit erosion, wildfire spread and flood imp acts. In this 

sense, land use change, soil sealing, intensive land management and biodiversity 

loss act as risk multipliers: they weaken the natural buffering capacity that would 

otherwise dampen climatic shocks, thereby worsening drought, runoff, wildfire 

risk and downstream flooding, with consequences for energy, agriculture and 

water security.  

The network diagram shows that systemic risk due to water stress  and systemic 

risk due to extreme weather events  remain key environmental risk drivers, but 

they can be read together with ecosystem degradation , and the underpinning 

land use change as interacting amplifiers. These drivers contribute to water 

insecurity, energy price spikes and persistently high energy costs, while also 

increasing pressure on industry, food systems and territorial cohesion. The direct 

pathway between water stress, water scarcity and energy production remains 

central, as water is a critical input for hydropower, cooling and wider industrial 

transformation. However, the pathway is arguably broader: degraded soils and 
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ecosystems also reduce infiltration, groundwater recharge and landscape water 

retention, thereby intensifying water scarcity and increasing exposure of 

infrastructure and production systems to both drought and flood extremes.  

This is particularly visible in the lower-left section of the system, where extreme 

weather events  and loss of ecosystem services  share multiple magnifiers, 

including drought, wildfires and changing weather patterns. Drought already 

suppresses vegetation productivity and carbon sequestration, compromises 

ecosystemsõ capacity to reduce heat impacts, and increases wildfire risk. In turn, 

climate change and altered land use further degrade ecosystems, intensify habitat 

loss and weaken adaptation capacity over time. This creates a reinforcing 

feedback loop: climate hazards damage ecosystems and soils; degraded 

ecosystems become less able to buffer heat, drought and flooding; and the 

resulting increase in systemic exposure feeds back into risks for energy transition, 

industrial activity, foo d production and water resources.  

Taken together, a broader energy -water -land -ecosystem  framing adds 

perspective to the issue. The risk is not only that climate hazards directly disrupt 

the energy transition, but that degraded ecosystems and unsustainable land use 

lock in higher vulnerability across multiple systems. This also implies that 

adaptation responses cannot rely only on technical or sector-specific measures. 

Ecosystem restoration, soil protection, wetland and floodplain restoration, 

agroforestry, close-to-nature forestry and other nature -based solutions are 

important complements because they can strengthen water retention, reduce 

erosion, moderate heat, lower wildfire and flood risk, and deliver co-benefits 

across climate adaptation, mitigation and biodiversity objectives.  

Narrative 1 ð Impact pathway: Water stress and extreme weather as priority 

environmental drivers, interacting with ecosystem degradation and land use 

change  intensified drought, heat stress, wildfires and shifting weather patterns  

reduced soil moisture, weaker landscape water retention and lower freshwater 

availability  increasing water scarcity and constraints on water-dependent energy 

production  weaker energy supply, greater risk of price spikes and persistently 

high energy costs  cascading risks to water and energy security and other 

interconnected systems. 
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Narrative 2 Ő Cascading and Compounding Climate and Nature Risks to the 

European Economy and Financial System 

Figure 23: Network diagram for Narrative 2 

 

Figure 23: Author 

Core message ñ Climate change and nature loss are not separate risk drivers. 

They interact through ecosystems, supply chains, infrastructure and financial 

exposures, creating cascading and compounding risks for the European economy 

and financial system. 

Climate-related hazards such as drought, heat, flooding and changing weather 

patterns increasingly interact with biodiversity loss, ecosystem degradation and 

declining ecosystem services. This interaction creates a reinforcing risk dynamic: 

climate change damages ecosystems, while degraded ecosystems are less able to 

regulate water, stabilise soils, support food production, protect against floods, 

buffer heat and sustain economic activity. The EEAõs State of the Environment 

Report (EEA, 2025a) underlines that the climate and biodiversity crises are 

intrinsically linked: climate change is a driver of biodiversity loss and ecosystem 
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degradation, while ecosystem restoration can support mitigation, adaptation and 

resilience (EEA, 2025c). 

This climateðnature interaction is particularly important because ecosystems 

function as resilience infrastructure. Forests, wetlands, soils, rivers, floodplains and 

freshwater systems regulate water availability, support pollination, maintain soil 

fertili ty, protect water quality, reduce flood impacts and contribute to carbon 

sequestration. When these systems deteriorate, the economy loses natural buffers 

against climate shocks. Drought, heat and flooding therefore become more 

damaging when they occur in landscapes already weakened by habitat loss, land 

degradation, over-abstraction or declining ecosystem condition. Conversely, 

repeated climate shocks further weaken ecosystems by reducing soil moisture, 

lowering vegetation productivity, degrading habitats and increasing exposure to 

fires, pests and disease. 

These dynamics are already material at European scale. Europe is warming faster 

than the global average, increasing risks to water security, ecosystems, food 

systems and infrastructure. The EEA reports that altered rainfall patterns are 

contributing to droughts in some regions and flooding in others, affecting 

freshwater ecosystems and vegetation productivity, while areas impacted by 

drought in the EU increased between 2000 and 2022 (EEA, 2025a). Although EU 

water abstraction declined between 2000 and 2022, water stress continues to 

affect a substantial share of Europeõs land and population each year, with the 

EEAõs water indicators pointing to persistent and worsening water scarcity risks 

under climate change (EEA, 2024a; EEA, 2025d). 

The economic significance of these pressures lies in their systemic and cross-

sectoral character. Climate and nature risks rarely remain confined to the initial 

physical hazard. They cascade through agriculture, food systems, energy 

production, industry, t ransport, public health, trade and public finances. In 

agriculture, drought and ecosystem degradation reduce yields, increase irrigation 

needs, weaken soil fertility, and undermine pollination and pest regulation. In 

energy, low river flows and high-water temperatures can constrain hydropower 

generation and thermal plant cooling. In industry and logistics, water scarcity, 

heat and flooding can disrupt production, storage, processing , and inland 

navigation. These sectoral impacts propagate through value chains, affecting 

input costs, inventories, revenues, trade flows, and household purchasing power. 

The EEAõs European Climate Risk Assessment reinforces this systemic framing by 

identifying climate risks to water resources, ecosystems, food security, 

infrastructure, financial systems and human health, with many risks already at 

critical levels in parts of Europe and potentially catastrophic without urgent action 

(EEA, 2024a). This is why climate and nature risks should be assessed as 



64 

interacting risk systems rather than as isolated environmental pressures. 

Vulnerability is shaped not only by hazard exposure, but also by dependence on 

degraded ecosystems, ageing infrastructure, unsustainable resource use and 

limited adaptive capacity. 

ECB work strengthens the macrofinancial relevance of this framing. ECB 

Occasional Paper No. 380 finds that nature degradation can undermine 

productivity, disrupt supply chains and heighten vulnerability to shocks, thereby 

creating risks for both the real economy and the banking system. Applying a 

nature value-at-risk framework to the euro area, the ECB finds that water-related 

ecosystem services ñ including flood protection, surface -water scarcity, 

groundwater scarcity and water quality ñ are among the most material nature-

related risks. Surface-water scarcity alone could expose up to 24% of euro area 

output to risk under a drought event with a 100 -year return period (ECB, 2026a). 

The same analysis finds that around 72% of euro area non-financial corporations, 

representing nearly 75% of corporate bank lending, are highly dependent on at 

least one ecosystem service (ECB, 2026a). 

The financial-system transmission is therefore not limited to direct physical 

damage. It also arises through reduced firm profitability, higher operating costs, 

disrupted supply chains, impaired collateral values, higher default probabilities, 

increased insurance losses, and rising fiscal burdens. ECB analysis finds that 

around 19% of euro area bank loans are exposed to surface-water scarcity, 22% 

to groundwater scarcity and 12% to degraded water quality, with exposures 

concentrated in sectors such as real estate, manufacturing, wholesale and retail 

trade, mining and construction (ECB, 2026a). ECB also framed water-related 

ecosystem risks as directly relevant to price stability and financial stability, noting 

that òtoo much water, too little water or polluted wateró represent urgent 

ecosystem-service risks to euro area output (ECB, 2026b). 

The key implication is that climate impacts and nature loss should not be treated 

as parallel trends. They are interacting processes that reduce resilience and 

increase the probability of cascading failures across sectors and territories. 

Southern Europe remains particularly exposed to chronic water stress and 

prolonged drought, but the consequences are not regionally contained. Through 

trade, supply chains, insurance, credit exposures and public budgets, localised 

ecological and climatic shocks can propagate across the European economy and 

financial system. 

Water stress and drought should therefore be understood as compound climateð

nature risk multipliers within a wider system of cascading risks. Their economic 

significance lies not only in direct physical impacts, but in the way they interact 

with ecosystem degradation, biodiversity loss, infrastructure vulnerability, sectoral 
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dependencies and financial-sector balance sheets. Strengthening ecosystem 

resilience is therefore not only an environmental priority; it is a condition for 

economic resilience, financial stability and long-term competitiveness. 

Narrative 2 - Impact pathway  ñ Climate change and biodiversity loss  water 

stress and drought, intensified by degraded ecosystems and declining ecosystem 

services  pressure on critical societal resources and sectors, including drinking 

water, food systems, fisheries, energy, transport and industry  amplification of 

existing vulnerabilities in supply chains, infrastructure, public finances and 

insurance markets  cascading risks to the European economy and financial 

system, reducing resilience and constraining sustainable economic growth. 
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Narrative 3 Ő Water Resilience as Key Enabler for Economic and Financial 

Systems 

Figure 24: Network diagram for N arrative 3  

 

 

Figure 24: Author 
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Core message ñ Water resilience is not only about managing scarcity. It is about 

maintaining the quantity and quality of water systems under climate stress, 

pollution pressure and rising economic demand, so that shocks do not propagate 

across sectors and into the financial system. 

Water is a foundational resource for households, ecosystems, agriculture, 

industry, energy production, transport and public health. It is also a cross-cutting 

transmission channel through which climate pressures and pollution interact, 

accumulate and spread across sectors, territories and scales. In this framing, the 

central issue is not only whether enough water is available, but whether water 

remains usable, affordable, clean and reliably accessible under worsening climate 

condit ions. 

This distinction is important because water quantity and water quality risks are 

closely linked. Climate change intensifies heat, drought, floods and hydrological 

variability. Drought and prolonged low -flow conditions reduce river flows, 

reservoir levels and groundwater recharge, while also lowering the dilution 

capacity of rivers, lakes and reservoirs. As dilution capacity declines, pollutants 

become more concentrated, increasing risks to aquatic ecosystems, drinking-

water provision, irrigation, fisheries, industrial processes and public health. Floods 

can also mobilise contaminants from soils, industrial sites, waste facilities and 

urban systems, spreading pollution across catchments. Climate drivers therefore 

do not only create water scarcity; they can also aggravate chemical pollution and 

reduce the effective stock of water that can be safely used. 

The EEAõs Europeõs State of Water 2024 supports this integrated framing. It 

identifies three overarching challenges for European water management: 

protecting and restoring aquatic ecosystems, achieving the zero-pollution 

ambition, and adapting to water scarcity, drought and flood risks (EEA, 2024d). 

These challenges are interdependent. A water body affected by chemical 

pollution is less resilient to drough t and heat. A river system affected by low flows 

is less able to dilute contaminants. A wetland degraded by habitat loss or 

pollution is less able to filter water, retain flows and buffer extremes. Water 

resilience therefore depends on managing climate adaptation and pollution 

reduction together.  

The scale of the challenge is already significant. The EEA reports that water stress 

affects a substantial share of European territory and population each year, while 

only a minority of European surface waters achieve good chemical status (EEA, 

2024d). The EEA-JRC Zero Pollution Monitoring and Outlook 2025 (EEA-JRC, 2025) 

further shows that pollution remains a major structural pressure on ecosystems, 

human health and the economy, with pesticide residues detected in a large share 

of monitored agricultural soils and toxic substances remaining a key reason for 
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failure to meet chemical-status objectives (EEA-JRC, 2025). These findings indicate 

that pollution continues to constrain both ecological resilience and economic 

resilience. 

The economic transmission channels are extensive. Reduced water availability can 

disrupt public water supply, agriculture, food processing, water-intensive 

manufacturing, energy generation and inland navigation. At the same time, 

deteriorating water qualit y raises treatment costs, increases monitoring and 

compliance requirements, constrains production processes and reduces the 

reliability of water -dependent activities. For agriculture, the combined effect of 

drought and pollution can reduce yields, limit irrigation options and degrade soil 

and water conditions. For industry, it can increase input costs, interrupt operations 

or require costly substitution and treatment. For energy, low flows and high 

temperatures can constrain hydropower and thermal cooling, while polluted 

water can increase operational and environmental compliance risks. For transport, 

low river levels can reduce inland navigation capacity, while contamination events 

can disrupt storage, handling and logistics. 

Pollution also creates direct and indirect economic costs. Direct costs include 

clean-up, waste management, treatment, monitoring, enforcement and accident 

response. Indirect costs arise through degraded ecosystem services, lower 

agricultural and fisheries productivity, reduced recreational value, public health 

impacts and loss of natural purification functions. These costs become more 

material when climate extremes intensify exposure. For example, drought can 

concentrate pollutants and increase treatment needs, while floods can 

redistribute contaminants and damage water infrastructure. The interaction 

between climatic drivers and pollution can therefore produce larger and more 

persistent impacts than either pressure would generate alone. 

From a financial-system perspective, water resilience matters because these 

impacts can be transmitted to balance sheets. Firms facing water shortages or 

pollution constraints may experience lower profitability, higher operating costs, 

stranded or impaired assets, production interruptions and higher compliance 

expenditures. These pressures can increase credit risk, reduce collateral values, 

raise insurance claims, tighten access to finance and increase fiscal burdens 

related to adaptation, remediation and disaster response. Where water risks affect 

multiple sectors at once ñ agriculture, energy, industry, transport and 

households can become macro-financial rather than merely sectoral. 

The EEAõs European Climate Risk Assessment is relevant in this respect because it 

shows that climate risks increasingly unfold through compounding and cascading 

mechanisms, affecting water resources, ecosystems, food security, infrastructure, 

financial systems and human health simultaneously (EEA, 2024a). In the case of 
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water resilience, the compounding mechanism is clear: climate change intensifies 

drought, heat and floods; drought reduces water quantity; reduced water quantity 

worsens water quality; pollution reduces the stock of usable water; degraded 

water quality undermines ecosystems and human uses; and these combined 

effects transmit into food systems, energy systems, transport networks, public 

health, public finances and financial institutions. 

This is why water resilience should be framed as a key enabler of economic and 

financial systems. It is not simply the ability to cope with scarcity, but the ability 

to maintain water quantity, water quality, ecological functioning and 

infrastructure reliability under compound stress. Where rivers, aquifers, wetlands 

and water-supply systems are already degraded by pollution, habitat loss, land 

degradation or ageing infrastructure, they are less able to buffer drought, heat, 

flood and contamination events. Conversely, where water systems retain good 

ecological and chemical status, storage capacity and natural purification 

functions, they reduce the propagation of shocks across the economy. 

Water resilience therefore sits at the intersection of climate adaptation, pollution 

prevention, ecosystem restoration, infrastructure investment and financial-risk 

management. It supports competitiveness by securing reliable inputs for 

production, reducin g disruption costs and lowering the need for emergency 

responses. It supports financial stability by reducing credit, insurance and fiscal 

risks linked to water-dependent sectors. And it supports social resilience by 

protecting drinking water, food security, health and a ffordability. In this sense, 

water resilience is not a narrow environmental objective; it is a systemic condition 

for a resilient, competitive and financially stable European economy. 

Narrative 3 ñ Impact pathway  ñ Climate drivers such as heat, drought, floods 

and hydrological variability interact with pollution, unsustainable water use, 

ecosystem degradation and ageing infrastructure  lower water availability 

reduces dilution and purification capacity, increasing pollutant concentrations and 

reducing usable water for households, ecosystems and economic activity  water 

quantity and quality risks reinforce each other, disrupting drinking water, food 

production, fisheries, industry, energy and transport  impacts transmit into the 

economy and financial system through higher treatment and compliance costs, 

production losses, asset impairment, rising credit and insurance risks, increased 

public expenditure and wider macro-financial instability.  
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Narrative 4 - Compounding Risks for Food Security: Droughts, Biodiv ersity 

Loss and Environmental Degradation  

Figure 25: Network diagram for Narrative 4  

 

 

Figure 25: Author 
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Core message ñ Food security and resilience of the EU food system is 

increasingly threatened by compounding and cascading risks. Food security 

emerges as the endpoint  of multiple interacting pathways, with soil degradation, 

drought and loss of ecosystem services acting as the most direct and structurally 

important hazards. Other risks, such as extreme weather, heat stress and wider 

climate tipping dynamics, often inten sify food insecurity indirectly by worsening 

water scarcity, degrading ecosystems, increasing erosion, weakening pollination, 

disrupting production and raising prices.  

Food security should not be understood as a single-sector outcome, but as the 

cumulative result of pressures building across soils, water, biodiversity and 

agricultural production systems. An interlinkage of food security across these 

systems is emphasised in EEA (2025f). In the network diagram, food security 

appeared repeatedly as the final direct or indirect impact in several pathways. It 

was identified as a direct impact of three priority hazards in particular ñ soil 

degradation, drought , and loss of ecosystem services ñ while risk drivers such as 

AMOC collapse, heat stress and extreme weather were more often linked through 

longer cascading pathways. This distinction is important: it shows that food 

insecurity in Europe is often produced not by one shock alone, but by the 

interaction of chronic environmental degradation with acute climate shocks.  The 

interaction of environmental degradation with acute climate shocks was also 

emphasised recently in a European Parliament Briefing Entitled Climate change 

impacts on food security in the European Union (European Parliament, 2025). 

Europeõs environment is under mounting pressure from climate change, 

biodiversity loss, and pollution, and that nature continues to face degradation 

and overexploitation. The report also highlights the central role of the natural 

environment in securing resilience, health and prosperity. In this context, food 

security is best seen as a downstream resilience outcome that depends on 

whether ecosystems, water systems and soils can continue to support agricultural 

production under growing stress.  

Drought is a key compounding factor because it does not act alone. EEA evidence 

shows that Europe is warming faster than the global average (EEA, 2025g) 

increasing risks to water security by exacerbating water scarcity, drought and 

floods (EEA 2025c). Even though water abstraction has declined, water stress still 

affects around 30% of Europeõs land and 34% of its population, and climate 

change is intensifying extreme droughts and floods with knock -on effects on 

ecosystems, food and energy production, and human health (EEA 2025c). This 

means drought is both a direct production risk and a multiplier of existing 

weaknesses in agricultural and ecological systems. 
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Food-system risks intensify when drought combines with other hazards and 

structural vulnerabilities. Heavy rainfall after drought can generate rapid runoff 

and severe soil erosion, stripping topsoil and nutrients, and reducing yields. Soil 

degradation lowers the landõs capacity to retain water during drought and 

increases erosion during storms. Heat and dryness increase pest and disease 

pressure, while high dependence on irrigation makes production especially 

vulnerable when water availability falls. These are classic compound mechanisms: 

one hazard amplifies another, and the resulting impact is greater than the sum of 

individual shocks. 

Soil degradation is particularly significant because it both directly reduces 

productivity and makes the whole food system less able to absorb climatic shocks. 

Soil degradation is described as a complex cluster of interacting processes ñ 

including erosion, loss of soil organic carbon, compaction, salinisation, nutrient 

depletion and loss of soil biodiversity ñ that reinforce one another over time. 

More than 60% of soils in the EU are degraded, and 89% of agricultural land is 

likely affected by soil degradation processes such as erosion and carbon loss (EEA, 

2025f). This means drought and extreme rainfall do not hit a neutral baseline; they 

hit already weakened production systems, increasing the probability of 

compound crop losses and longer-term declines in resilience. 

Biodiversity loss and the erosion of ecosystem services are equally central 

because they remove the ecological buffering capacity that keeps food systems 

functioning under stress. The loss of ecosystem services can produce concurrent 

failures across pollination, water regulation, soil retention, pest control and flood 

protection, while pollinator decline, habitat fragmentation, pollution and 

landscape simplification further weaken agricultural resilience. In practice, this 

means drought does more damage where soils are degraded, food production is 

more vulnerable where pollinators and semi-natural habitats have declined, and 

price or supply shocks become more likely where ecosystem services have already 

been eroded. 

This is also consistent with EEAõs broader framing (by way of example see EEA 

2025h and EEA, 2024e) The agency emphasises that Europeõs natural systems are 

being destabilised by unsustainable farming, pollution, climate change and 

invasive species, and that restoring habitats and nature-based solutions is 

essential for resilience. Thus, biodiversity is not an òenvironmental co-benefitó 

separate from food security; rather, it is part of the productive infrastructure of 

resilient food systems. When ecosystem services decline, food security risks rise 

not only through lower yields, but through reduced adaptive capacity, greater 

exposure to future shocks and more volatile food prices. 
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A further vulnerability is that the current EU food system remains heavily shaped 

by economic incentives that prioritise short -term competitiveness over long-term 

resilience. As highlighted in the workshop, the system is still largely profit-driven, 

with competitiveness often measured in trade and economic output rather than 

resilience, nutritional security or ecological stability. Participants noted that 

subsidies and price incentives can remain misaligned, favouring carbon- and 

input -intensive food produc tion rather than supporting a shift towards more 

resilient crops, diversified systems and lower-risk production models. This 

increases lock-in and makes the system more exposed to compound shocks. 

There are also structural trend of simplification, intensification and concentration 

characterising agriculture. This matters because a more simplified system is 

usually less diverse, less redundant and therefore less able to cope with shocks. 

Specialisation in fewer crops and breeds, dependence on external inputs, and 

concentration in larger production units may improve efficiency under stable 

conditions, but they can reduce resilience under compound crises. When drought, 

soil degradation, pollinator loss and market disruptions occur together, highly 

simplified systems have fewer buffers and fewer alternatives.  

This highlights why the discussion of òresilient foodsó is essential. Research into 

crops and food sources that can perform under harsher climatic and 

environmental conditions ñ including seaweeds (FAO, 2022) and other lower-

risk food groups ñ could strengthen food security under crisis conditions. But 

the benefits will only materialise if they are embedded in broader dietary, market 

and governance shifts. Resilience is not only about technological substitution; it 

also requires changes in consumption patterns, agricultural support, ecosystem 

restoration and risk governance.  

Taken together, the evidence suggests that food security is the ultimate 

expression of whether Europe can manage compound environmental risk. It is 

threatened not only by direct yield losses from drought or degraded soils, but by 

reinforcing interactions among water scarcity, declining ecosystem services, 

biodiversity loss, pollution, pest pressure, erosion, energy costs and supply-chain 

disruption. In line with Europeõs environment 2025, the challenge is therefore to 

move beyond siloed risk management and strengthen resilience across the entire 

food -water-ecosystem nexus. 

Narrative 4 ð Impact pathway  ñ Soil degradation, drought and loss of ecosystem 

services interact with biodiversity loss, heat stress and other climate hazards  

compounded impacts on soil moisture, water availability, pollination, pest 

regulation, ecosystem functioning and crop productivity  reduced food 

production, lower food quality, and higher exposure to price and supply shocks  

heightened food security risks for EU citizens, especially during crises  urgent need 
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for resilient food systems that restore ecosystems, protect soils, diversify production 

and align incentives with long-term resilience. 

Narrative 5 - Pollution as a Systemic and Cascading Risk Driver for Nature 

Protection and Restoration  

Figure 26: Network diagram for Narrative 5  - pollution  

 

 

Figure 26: Author 
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Figure 27: Network diagram for Narrative 5 Ő biodiversity loss  

 

 

Figure 27: Author 

Core Message ð Chemical pollution and eutrophication are compounding 

systemic risks that weaken ecosystems and reduce their capacity to buffer climate, 

water and food shocks. They interact with biodiversity loss, habitat degradation, 

soil degradation, drought and inte nsive agriculture, creating reinforcing feedback 

across environmental, health and economic systems. These pressures erode 

ecosystem services such as water purification, soil fertility, pollination, carbon 

sequestration and natural pest control, with cascading effects on food security, 










































































































































































































































































































































































































