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E Esperanto

Document prepared by Pierre Dieumegard for Europe-Democracy-Esperanto

The purpose of this "provisional" document is to enable more people in the European Union to become
aware of documents produced by the European Union (and financed by their taxes).

If there are no translations, citizens are excluded from the debate.

This document only existed in English, in a pdf-file. From the initial file, we created a odt-file, prepared by
Libre Office software, for machine translation to other languages. The results are now available in all official
languages.

It is desirable that the EU administration takes over the translation of important documents.
“Important documents” are not only laws and regulations, but also the important information needed
to make informed decisions together.

In order to discuss our common future together, and to enable reliable translations, the international
language Esperanto would be very useful because of its simplicity, regularity and accuracy.

Contact us :

Kontakto (europokune.eu)
https://e-d-e.org/-Kontakti-EDE
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Foreword

Foreword

As we move into the final stretch of the 2030 Agenda for Sustainable Development, we see
profound disruption and increasing complexity across the globe. The visibly changing
climate, technological upheaval, geopolitical fragmentation, along with conflicts in Ukraine
and elsewhere, are testing the foundations of international cooperation and domestic
resilience.

This has brought security, preparedness and competitiveness to the forefront of Europe's
strategic agenda. As this report demonstrates, each of these priorities is intertwined with
environmental sustainability.

Despite the transformative ambition of the European Green Deal, which represented a
paradigm shift in terms of environmental legislation and policy frameworks, underlying
sustainability trends remain largely unchanged. The window for meaningful action is
narrowing, and the consequences of delay are becoming more tangible. We are
approaching tipping points — not only in ecosystems, but also in the social and economic
systems that underpin our societies.

Delivering on the ambitions of the European Green Deal requires not only political will, but also institutional
capacity, societal engagement, and a commitment to evidence-based decision-making. Europe needs integrated
responses that reflect the interconnectedness of climate, environment, economy, health and security.

In a time of flourishing misinformation, alternative truths and declining trust in public authorities, scientific data,
knowledge, and monitoring are more vital than ever, to track progress, identify gaps, and guide course
corrections. Europe's environment 2025 reflects this need. It offers a comprehensive assessment of Europe's
environmental state and outlook, with a new structure and approach which responds to today's realities.

This seventh edition is the result of deep collaboration with all 38 EEA member countries. We gratefully
acknowledge the contributions of our Eionet country network and European Topic Centres — together, we are in a
unique position to deliver trusted, pan-European knowledge. We also thank the many stakeholders who engaged
with us throughout this process, enriching the report with diverse perspectives and expertise.

Our hope is that Europe's environment 2025 reaches and resonates with its audiences: EU policymakers, national
and regional actors, civil society and citizens. In these uncertain times, it should serve as a solid knowledge base
and a catalyst for the urgent action needed to move closer to our shared vision — to live well, within the limits of
our planet. The future is ours to shape.

Leena Yla-Mononen
Executive Director

European Environment Agency

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability



About Europe's environment 2025

About Europe's environment 2025

Every 5 years, as mandated in its founding regulation, the European Environment
Agency (EEA) publishes its flagship product on the state of Europe's environment
(previously known as SOER). It provides decision-makers at the European, national,
regional and local levels, as well as the general public, with a comprehensive and
cross-cutting assessment of the environment, climate and sustainability in Europe.

Europe's environment 2025 draws on the latest scientific evidence and is
underpinned by the most comprehensive data on the environment, climate and
sustainability available in Europe. The data come from 38 countries (European Union
(EU) and non-EU), and have been quality-assured and validated by the EEA. Based
on that robust and reliable foundation, Europe's Environment 2025:

* presents past trends and provides outlooks on a wide range of environment and
climate topics;

* highlights key pressures and drivers of change;
« flags challenges and emerging issues; and

« provides insights into and case studies about potential responses to Europe's
sustainability challenges.

Europe's environment 2025 is the seventh edition since 1995. It is based on and fully
aligned with other recent key publications by the EEA such as the Accelerating the
circular economy in Europe, European Climate Risk Assessment, Europe's state of
water, Zero pollution monitoring and outlook, Monitoring report on progress towards
the 8th EAP objectives, Renewables, electrification and flexibility — For a
competitive EU energy system transformation by 2030, Sustainability of Europe's
mobility systems, and Trends and projections in Europe.

Europe's Environment 2025 comprises three main parts:

» Thematic briefings provide concise and comparable overviews of past trends, and
outlooks to 2030. They also include assessments of prospects for meeting EU
policy targets for 35 topics on the environment and climate, as well as enablers
for a green transformation.

» Country profiles provide concise, country-level assessments written by the countries
themselves. They focus on key national trends around the environment and
climate, socio-economic developments and changes in relation to energy, mobility
and food. The country profiles have been co-developed by the EEA and its
European Environment Information and Observation Network (Eionet) and are
based on 20 established EEA or Eurostat indicators and have been fact-checked
by the EEA. They are not an assessment of progress by the EEA or European
Commission (EC) but an assessment drafted by the countries on their main
trends around sustainability, the challenges around them and the measures they
are adopting. As such, they complement the Environmental Implementation
Review country reports 2025 prepared by the EC.

* This report, Europe's environment and climate: knowledge for resilience,
prosperity and sustainability, provides a dynamic understanding of how the
environment and climate meet people's needs, anchored in the EU's visions for a
sustainable Europe by 2050. Its six chapters build on the overview of past trends
and prospects for progress in the thematic briefings.

» Chapter 1 'Building European resilience in an unstable world’ introduces
the challenges posed by the unprecedented pressures on the Earth's life
support systems in combination with geopolitical ruptures. It covers EU
responses to these challenges and highlights the urgency to transform our key
production and consumption systems.

» Chapter 2 'The evolving European policy framework’ describes the current
policy architecture aimed at delivering a fair and green transformation. It
focuses on the current political priorities and aspirations of the EC, as well as
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About Europe's environment 2025

providing an overview of the environment and climate legislation previously
agreed under the European Green Deal (EGD).

» Chapter 3 'Europe's environment and climate: state and outlook’ assesses
the current state of the environment and climate in Europe including an
assessment of past trends, outlooks and progress towards policy targets. The
assessment is structured around three blocks of content: ecosystems and
biodiversity, climate change mitigation and adaptation, and pollution and
environmental health.

» Chapter 4 'Managing the dynamic between our economy and our natural
resources’ explores competing priorities for natural resources in Europe with
a focus on land, water and raw materials, and how these are foundational for
a resilient economy and society. It also assesses progress towards a circular
economy in which EU resource consumption is decoupled from economic
growth.

* Chapter 5 '‘Delivering on people's needs: Europe's production and
consumption systems’ explores Europe's key production and consumption
systems — food, energy, mobility, the built environment and industry — in
terms of progress made in transforming these systems towards sustainability
and in relation to remaining challenges. This is illustrated through a range of
examples from across EEA member countries.

» Chapter 6 ‘A cause for hope: levers of transformative change’ considers a
range of levers for change — policy levers, socio-technological levels and
economic levers — and demonstrates how initiatives and actions successfully
applied across EEA member countries can enable and accelerate progress
towards sustainability. Aspects covered are the role of policy implementation
and coherence; innovation; finance; skills and jobs; and governance.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability



Executive summary

Executive summary

Europeans face turbulent times. Multiple economic, social, geopolitical and
environmental crises are converging to pose systemic risks to our way of life. Europe
is warming twice as fast as the global average, with extreme weather events driven
by climate change impacting people's lives across Europe today. At the same time,
political realities across the world have undergone a seismic shift, and Russian's war
of aggression against Ukraine and other armed conflicts have focused minds and
investments on defence and security.

The European Union (EU) has responded to this volatile and insecure global
context through its strategic policy framework to 2029 — the Competitiveness
Compass. The three areas for action set out in the compass — innovation,
decarbonisation and security — all have strong environment and climate dimensions,
with clean industry, energy system transformation, circular economy and reducing
import dependencies as key priorities.

Indeed, Europe is critically dependent on natural resources for economic security, to
which climate change and environmental degradation pose a direct threat. Protecting
our natural resources, mitigating and adapting to climate change, and reducing
pollution will build the resilience of vital societal functions that depend on nature,
such as food security, drinking water and flood defences. The European
Preparedness Union Strategy recognises the potential for risks to cascade between
the natural, social and political domains in the context of extreme weather events,
human-induced disasters and geopolitical crises. Europe must stay on course with its
green ambitions and implement the environment and climate policies agreed under
the European Green Deal (EGD) to achieve its long-term vision of 'living well within
the limits of our planet'.

In this context, Europe’s environment 2025 provides the most comprehensive
picture of the environment, climate and sustainability available in Europe,
building on data from across 38 countries. Figure ES.1 summarises the results of
this comprehensive assessment.

Overall, important progress is taking place within climate change mitigation, while
there is mixed progress around reducing pollution and transitioning towards the
circular economy. The greatest challenges exist around reducing biodiversity loss
and ecosystem degradation, as well as adapting to accelerating climate change.
However, progress on a range of factors that enable the shift towards sustainability —
such as innovation, green employment and sustainable finance - gives cause for
hope.

This executive summary unpacks these key trends and highlights insights from
across the three products in Europe's environment 2025; the 35 thematic briefings;
the 38 country profiles; and this report.

Biodiversity is declining across terrestrial, freshwater and marine ecosystems
in Europe due to persistent pressures driven by unsustainable production and
consumption patterns, most notably the food system. Key pressures include
changes in land and sea use, the over-exploitation of natural resources, pollution and
invasive alien species, as well as the increasingly severe impacts of climate change.

More than 80% of protected habitats are in a poor or bad state, with 60-70% of soils
degraded. In terms of past trends, the 2020 target of the EU Biodiversity Strategy —
to halt and reverse biodiversity loss — was not achieved. Figure ES.1 shows
deteriorating past trends or a mixed picture across thematic areas.

On a positive note, the extent of protected areas increased over the past decade. By
2022, 26.1% of the EU's land and 12.3% of its seas were protected. While this
expansion is promising, designating protected areas alone does not guarantee that
biodiversity is effectively protected.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability
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Looking ahead, the deterioration in the state of Europe's biodiversity and ecosystems
is expected to continue, with future policy objectives unlikely to be met (Figure ES.1).

The degradation of our natural world jeopardises the European way of life.
Healthy ecosystems underpin food and water security and supply raw materials,
water and energy to the production and consumption systems that deliver our food,
mobility, housing, energy and goods.

Ecosystem degradation and climate change also threaten financial stability, with
close to three-quarters of businesses producing goods and services in the euro area
being critically dependent on ecosystem services. A loss of services such as water
supply, healthy soils or pollination impacts production and translates into financial
risk, while floods, droughts and forest fires can damage assets. Companies also face
transition risks whereby they must adapt to a changing legal landscape and new
market conditions. This is in a context where 75% of bank loans in the euro area are
granted to companies dependent on natural resources.

Europe's water resources are under severe pressure; water stress currently
affects 30% of Europe's territory and 34% of the population. Only 37% of
Europe's surface water bodies had a good or high ecological status in 2021, with the
degradation of aquatic ecosystems threatening Europe's water resilience.

Agriculture is responsible for the most significant pressure on both surface and
groundwater. Fertiliser and pesticide runoff degrade water quality, promoting
excessive algae growth, deplete oxygen levels and drive the loss of aquatic life.

Clean water is crucial for ecosystems and human health, and is a vital resource for
agriculture and industry, as well as energy infrastructure and inland transport. The
security and supply of clean water is affected by pollution, over-abstraction and
physical changes to water bodies. Climate change is only exacerbating these issues.
Maintaining healthy aquatic ecosystems, protecting watersheds and ensuring that
groundwater resources are replenished is crucial to ensuring Europe's future water
resilience.

Important progress has been made towards mitigating climate change, with the
EU being a world leader in this area. The EU has successfully cut its domestic
greenhouse gas (GHG) emissions by 37% since 1990, largely driven by reducing
fossil fuel use and doubling the share of renewables since 2005.

This demonstrates how climate action can boost competitiveness and energy
security by lowering dependence on imported fossil fuels and increasing the share of
domestically produced renewable energy. It also shows how effective policy
implementation can drive change and deliver measurable progress towards
sustainability and achieving climate neutrality by 2050.

Progress on climate change mitigation is reflected in Figure ES.1. The past trend
shows an improving picture and projected reductions put the EU on track to meet its
2030 goal of reducing net GHG emissions by at least 55% compared to 1990 levels.

The EU's carbon sink related to land use, land use change and forestry has
declined by about 30% compared to the last decade. This is due to a combination
of factors such as ageing forests, more frequent and widespread tree felling, and the
increasing impacts of climate change and severe natural disturbances, including
forest fires, droughts and pests.

A wide variety of options exist to reverse this trend and enhance carbon removals in
terrestrial ecosystems, with significant environmental and societal co-benefits.
Adequate finance and improved monitoring will be key to enabling land practitioners
to adopt changes in their management practices.

In the energy system, all EU Member States have successfully reduced their
reliance on fossil fuels and shifted towards more sustainable energy sources
over the last decade, while increased energy efficiency has also brought down
demand. In 2023, renewable energy sources represented over 24% of the EU's final
energy use. This represents a historic high driven by EU policies to speed up the
clean energy transition, including the European Climate Law, the Fit for 55 EU policy
package and the REPowerEU plan.
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Nevertheless, fossil fuels remain the dominant source of energy — making up almost
70% of EU gross available energy use in 2023. Further investment is needed to
accelerate the deployment of renewables and enable a deeper transformation of the
European energy system.

Clear regulatory signals reinforced with consistent pricing can make low-carbon and
circular choices cheaper, with the phase-out of fossil fuel subsidies crucial to
decarbonisation.

There has also been progress in the EU's industrial system, where GHG
emissions fell by more than 35% from 2005 to 2023. Further decarbonisation will
require large-scale electrification, a switch to hydrogen for certain industrial
processes and the substitution of fossil fuel-based materials with renewable
materials.

Cuts in air emissions from industry have been driven by decades of pollution control
legislation, as well as decarbonisation measures. Nevertheless, industry remains a
major contributor to air pollution and the costs of industrial pollution are substantial.
In 2021, they stood at EUR 353 billion in 2021 and mostly related to impacts on
people's health.

To achieve further gains, a deeper industrial transformation entailing the deployment
of more advanced, innovative techniques and circularity measures offer promising
synergies between decarbonisation, zero pollution and resource efficiency.

In the built environment, GHG emissions from EU buildings also fell by more
than 35% between 2005 and 2023. This progress was driven by higher energy
efficiency standards for new buildings and the decarbonisation of the electricity and
heating sectors. Energy-efficient renovation, climate-resilient buildings and the
adoption of more circular economy models are necessary to ensure that the EU
building stock is fit for 2050.

In contrast, the picture for the mobility system and the food system remains
challenging. Mobility in Europe is dominated by vehicular transport, with passenger
cars responsible for more than 75% of transport activity in Europe. The sector
remains heavily dependent on fossil fuels. While emissions from the transport sector
have decreased, the change has only been marginal over the last decade. In 2023
GHG emissions from domestic transport were only 6% below the 2005 level.

Similarly, GHG emissions from agriculture only decreased modestly, with a 7%
reduction since 2005. Agriculture accounts for 93% of EU ammonia emissions to air
and is the main driver of pollinator decline and soil degradation. As such, it
undermines the very ecosystem services upon which it depends.

At the same time, Europe is the fastest-warming continent on the planet; our
climate is changing at an alarming rate, threatening security, public health,
ecosystems, infrastructure and the economy. Downpours are increasing in
severity, with several regions subject to catastrophic floods in recent years. In 2023,
floods in Slovenia resulted in a 16% loss in gross domestic product. Meanwhile, in
2024 floods in Valencia caused over 250 fatalities.

Southern Europe is plagued by water scarcity and wildfires, with droughts impacting
food production, the energy sector and public water supply. Extreme heat, once rare,
is becoming more frequent, with deadly consequences: over 70,000 people in
Europe are estimated to have died from heat in 2022. Over 240,000 fatalities have
been caused by weather- and climate-related extreme events between 1980 and
2023 in the EU-27.

Weather- and climate-related extremes caused economic losses of assets estimated
at EUR 2025 738 billion in the 27 Member States of the EU over the period 1980-2023,
with over EUR 2023 162 billion in costs from 2021 to 2023 alone.

As climate change accelerates the costs are growing, with the average annual
economic losses associated with weather- and climate-related extremes in the
2020-2023 period being 2.5 times as high as in the preceding decade from 2010
to 2019. At the same time, the insurance protection gap across Europe is substantial
— with most countries reporting over 50% of losses as uninsured. The gap has also
been widening over time, as uninsured losses have grown at a faster rate than
insured losses.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability
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Executive summary

Changing growing conditions and extreme weather events, particularly reduced water
availability and quality, present risks to Europe's food security, with southern Europe
particularly hard hit. In 2022 and 2023, severe drought in parts of Europe led to
considerable agricultural losses that translated into higher food prices for consumers.

Looking forward, there is an urgent need for Europe's agricultural sector to adapt to
extreme weather events to guarantee the EU's long-term food security. There is a
role for biodiversity in providing solutions for adaptation to changing climatic
conditions for food production in Europe, for example as a source of drought-
resistant species.

The increasing frequency and magnitude of climate-related disasters, as well
as the knowledge that the climate will continue to change even with the EU's
ambitious mitigation efforts, underscores the urgent need to adapt European
society and the economy, while at the same time ensuring that no one is left
behind. Socially vulnerable groups, such as older people, children, low-income
groups and people with disabilities, are disproportionately burdened by climate
change and do not always benefit fairly from adaptation responses.

Action is needed to ensure that choices taken today are fit for the future climate, for
example in areas like land-use planning and long-lived infrastructure. It is essential to
identify the assets at risk from climate-driven extreme weather events and develop
strategies that will build social resilience to climate change. Currently, around 12% of
the European population lives in flood-prone areas, while 11% of healthcare facilities
and nearly 15% of industrial facilities in Europe are sited in such areas.

In terms of economic vulnerability to climate change, there is an urgent need for
actors in the real economy to assess exposure to climate risks along their value
chains and to develop adaptation strategies. Likewise, the financial sector must take
climate-related risks into account in their risk management frameworks and foster
transparency around climate-related and environmental disclosures.

The EU has already made considerable progress in understanding climate risks. In
this context, the European climate adaptation plan, expected in 2026, will be a key
opportunity to integrate these concerns into national adaptation processes, strategies
and plans. Meanwhile the EU Preparedness Union Strategy aims to enhance climate
adaptation and ensure access to critical natural resources such as water and food.

All EU Member States have a national adaptation policy in place and many have
regional or sectoral adaptation policies or action plans. Likewise, the number of sub-
regional authorities with adaptation plans in place has also increased substantially
over the past decade.

Despite these well-developed governance frameworks, implementation of
adaptation measures lags substantially behind the rapidly increasing risk
levels. This is due to challenges related to regional and local coordination and
limitations in financial, technical and human capacities.

Significant progress has been made in reducing pollution in Europe. EU policies
to improve air quality have saved lives, with a 45% reduction in premature deaths
attributable to fine particulate matter from 2005 to 2022. The vast majority of people
also now benefit from access to clean drinking water and sanitation.

Nevertheless, pollution continues to reduce quality of life in Europe
significantly; millions of years of healthy life are still lost each year due to
pollution and at least 10% of premature deaths in Europe are driven by
exposure to polluted air, water and soil, noise and harmful chemicals. Air
pollution drives at least 239,000 premature deaths annually, while noise pollution is
behind 66,000 premature deaths.

Evidence from human biomonitoring studies shows that a large share of the EU
population has unsafe levels of toxic chemicals in their bodies. Meanwhile, many
European waters are contaminated with per- and poly-fluoroalkyl substances above
EU limit values.

The greatest impacts from environmental risks to health fall on socio-economically
deprived groups and vulnerable groups such as children, the elderly, the chronically
ill and people with disabilities. Addressing the unequal distribution of environmental
risks across European society is an important dimension of social fairness. In this
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context, it is clear that tackling pollution prevents death and disease, reduces
productivity losses due to ill health, cuts healthcare costs and fosters societal
resilience.

Trends in environmental and human health are expected to show a mixed picture
going forward, with policy objectives for reducing environmental noise and water
pollution unlikely to be met (Figure ES.1).

Increasing environmental pressures, together with geopolitical instability,
make it vital to rethink how we source and consume natural resources. The
circularity agenda fosters an economy where primary resource use and waste
generation are low and products and materials are recirculated for further use.

However, Europe only slightly increased its circularity rate, from 10.7% in 2010
to 11.8% in 2023. This indicates that linear systems still prevail in Europe.
Nevertheless, there are positive trends in Europe towards a more circular economy,
with the share of waste recycling increasing and resource efficiency improving over
the past 10-15 years. There is also progress towards financing circularity (Figure
ES.1). Opportunities exist to improve the quality of recycling, bolster demand for
recycled materials and cut costs through a single market for waste, secondary raw
materials and reusable materials in the EU.

Looking ahead, while the outlook for waste recycling, circular design and sustainable
production is positive, the EU is only partially on track to meet its policy targets. It is
also unlikely to meet the 2030 objective of doubling the circular use of materials
(Figure ES.1).

Material consumption within the EU is unsustainable and much higher than in
most other world regions per person. Beyond technical measures to ensure that
materials remain in circulation in the economy for longer, there is an urgent need to
reduce the demand for materials and energy from Europe's key production and
consumption systems.

International supply chains mean that much of the environmental degradation driven
by the extraction, processing and use of resources to fuel EU consumption occurs
outside the EU. At the global level, resource extraction has tripled over the past 50
years and continues to rise.

Efforts to reduce the EU's material footprint should address the demand for
resources along the entire value chain. In this context, implementing the Regulation
on deforestation-free products will be an important step towards bringing down GHG
emissions and biodiversity loss linked to EU consumption.

Transformative change to production and consumption systems —
decarbonising the economy, shifting towards circularity, reducing pollution
and exercising responsible stewardship of natural resources — is urgently
required to maintain prosperity and living standards in Europe over the long
term. Today, EU policies provide a clear pathway towards sustainability, with the
focus now falling on implementing legislation agreed under the EGD in an effective
and timely manner.

Local and regional authorities are playing a critical role in implementing
environment and climate legislation and translating policies into change on the
ground. Transforming the EU's production and consumption systems requires
coordinated policies and action across multiple levels of governance. Across Europe,
communities are increasingly taking action to become sustainable, with examples of
good practice seen across the food, energy and housing sectors, as well as climate
change adaptation.

Efforts to restore habitats through nature-based solutions will, over time, build
resilience in natural systems and enable both adaptation to and mitigation of
climate change. The Nature Restoration Regulation aims to restore at least 20% of
the EU's land and sea areas by 2030; in particular those with the most potential to
capture and store carbon and to prevent and reduce the impact of natural disasters.
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Healthy ecosystems help stabilise the climate at the global scale and build resilience
at the local scale. Forests, wetlands, peatlands and oceans act as carbon sinks
helping mitigate climate change and regulate the Earth's temperature. Wetlands and
floodplains provide natural flood protection, forests and urban green spaces help
mitigate the effects of heatwaves and healthy soils enhance water retention, reducing
the risks of droughts and avalanches.

Increasing circularity and decarbonising production have the potential to
reduce our dependencies on imports of energy and materials and therefore
enhance Europe's strategic autonomy. By investing in the digital and green
transition of European industry, Europe can become a global leader and a first mover
in developing technologies to decarbonise hard-to-abate industries, in particular steel
and cement.

The EU has set the goal of bolstering the rapid deployment of technological
innovations to gain competitive advantage. Indeed, Europe is already a world leader
in green innovation, with the EU and other European countries already account for
almost 27% of cleantech international patent families from 2017 to 2021.
Weaknesses in the innovation ecosystem and a fragmented Single Market currently
present obstacles to commercialisation, however. Despite the challenges, Europe is
building the foundation for the supply of clean and green sustainable products, as
well as stimulating demand and fostering lead markets.

This approach forms a key tenet of Europe's economic strategy — competitiveness
— as well as supporting sustainable prosperity that rests on a high-quality
environment delivering healthy ecosystem services — the fundament basis upon
which the economy operates.

Among European businesses and companies, there is a growing recognition
that a failure to account for, mitigate and adapt to nature and climate risks
threatens business models and financial stability. Increasingly, financial
institutions are starting to take a strategic, forward-looking and comprehensive
approach to managing such risks. In the EU, companies have started using the
Taxonomy to plan and highlight their green investments, with around 20% of
companies’ capital investments aligned with the Taxonomy in 2023. Some first mover
companies have also started to shift from a conventional approach of compliance
with minimum standards to a reinvention of their business model to prioritise
decarbonisation and circularity.

European businesses still need to deliver in terms of economic performance, added
value and job creation while being embedded in the global economy, with its
international markets and competition. In this context, the Carbon Border Adjustment
Mechanism aims to combat carbon leakage, aligning the carbon prices of goods
imported into the EU with domestically-produced goods. Carbon leakage occurs
when companies based in the EU move carbon-intensive production abroad to
countries where less stringent climate policies are in place than in the EU, or when
EU products get replaced by more carbon-intensive imports. The idea is to establish
a level playing field and bolster EU competitiveness. At the same time, the
mechanism aims to encourage cleaner industrial production in third countries, as low-
emission goods will benefit from a price advantage.

Europe's competitiveness depends not only on the price, quality and
sustainability of products but also on the resilience of European society.
Employment in the environmental goods and services sector is growing at a faster
rate than the EU's overall employment rate. The expansion of the renewable energy
sector has contributed to a boost in green jobs in Europe, while projections for other
sectors and industries indicate that there is potential for high job creation through
green investments. Boosting employment will depend on green skills development in
education and training policies to align the labour market with business needs.

In this context, understanding that a healthy environment underpins our future
prosperity is critical to ensure the necessary long-term investments to protect our
biodiversity and ecosystems and adapt to and mitigate climate change. Building
intergenerational fairness into decision-making can address short-termism in policy
making. The European Commission is seeking to strengthen communication across
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generations through citizen engagement and a series of dialogues with young
people.

Looking ahead, Europe's sustainability challenges remain complex and
systemic. Despite successes, especially in mitigating climate change and reducing
pollution, the outlook for most environmental trends is concerning and inextricably
intertwined with Europe's economic prospects, security and quality of life.

This calls for a need to rethink the way the relationship between our economy and
the natural environment — land, water and natural resources — is managed in the
face of competing interests. Only by restoring the natural environment in Europe will
we be able to maintain a high quality of life for European citizens.

A profound shift towards responsible stewardship of our natural capital is
urgently needed to ensure that we can meet people's needs today without
sacrificing those of future generations.

The results of the assessments of the state and outlook across 35 thematic areas are
presented in Figure ES.1 below. Topics cut across biodiversity and ecosystems,
climate change, environment and human health and circular economy and other
cross cutting enablers. Full assessments are available in the thematic briefings of
Europe's environment 2025.
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Figure ES.1 Summary of (a) past trends, (b) outlooks, (c) progress towards

2030 EU policy targets (d) progress towards 2050 EU policy targets

(a) Past trends

The assessment of past trends covers the last 10-15 years, typically based on data
from around 2010 onwards. In exceptional cases, the trend is assessed over a longer
period, such as for greenhouse gas emissions where the trend looks back to 1990.

The assessment is based on expert judgement of available evidence, including both
quantitative indicators and qualitative information. The assignment of a colour to

indicate the direction of trends is therefore qualitative, rather than being based on a
statistical method.

Past trends (10-15 years)

Biodiversity and ecosystems

State of Europe's biodiversity
Pollution of ecosystems
Protected areas

Water and climate impacts

Ecosystems and climate
impacts

Land use and land take

Soil resources

Biodiversity investment needs

Improving trends dominate

Climate change

Greenhouse gas emissions
Trends in the mobility system

Trends in the energy system

Carbon dioxide removal from the
atmosphere

Ozone-depleting substances and
fluorinated greenhouse gases

Climate risks to the economy

Climate risks to society

Climate action financing

Governance of climate change
mitigation and adaptation

Trends show mixed picture

Environment and human health

Emissions of pollutants to air

Air pollution and impacts on
human health

Environmental noise and
impacts on human health

Water pollution and human
health

Chemical pollution and human
health

Environmental health
inequalities related to air pollutio

Deteriorating trends dominate

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability

Circular economy and other
enablers of transformative
change

Circular design and sustainable
production

Waste generation and material
consumption

Waste recycling

Circular use of materials
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Global impacts from EU
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Transformative innovation
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Green taxation and other

economic instruments

Justice in sustainability
transitions
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(b) Outlook

The assessment of outlooks asks what the trends are expected to be 10 to 15 years
in the future, up to between 2035 and 2040.

Like the assessment of past trends, the outlook is qualitative and combines modelled
estimates of future developments (where available) with expert consideration of the
likely effects of policies currently in place. The assessment also considers other
factors expected to shape future trends, such as societal, technological or economic
developments.

Due to the broader scope and the longer time horizon, for some thematic areas the
outlook differs in colour from the prospects of meeting 2030 or 2050 EU policy

targets.

Outlook (10-15 years)

Biodiversity and ecosystems

State of Europe's
biodiversity

Pollution of ecosystems
Protected areas
Water and climate impacts

Ecosystems and climate
impacts

Land use and land take
Soil resources

Biodiversity investment
needs

Improving trends dominate

Climate change

Greenhouse gas emissions
Trends in the mobility system

Trends in the energy system

Carbon dioxide removal from
the atmosphere

Ozone-depleting substances
and fluorinated greenhouse
gases

Climate risks to the economy

Climate risks to society

Climate action financing

Governance of climate
change mitigation and
adaptation

Trends show mixed picture

Environment and human
health

Emissions of pollutants to air

Air pollution and impacts on
human health

Environmental noise and
impacts on human health

Water pollution and human
health

Chemical pollution and
human health

Environmental health
inequalities related to air
pollution

Deteriorating trends
dominate
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The assessment of outlooks asks what the trends are expected to be 10 to 15 years
in the future, up to between 2035 and 2040.

Like the assessment of past trends, the outlook is qualitative and combines modelled
estimates of future developments (where available) with expert consideration of the
likely effects of policies currently in place. The assessment also considers other
factors expected to shape future trends, such as societal, technological or economic
developments.

Due to the broader scope and the longer time horizon, for some thematic areas the
outlook differs in colour from the prospects of meeting 2030 or 2050 EU policy

targets.

Outlook (10-15 years)

Biodiversity and ecosystems

State of Europe's biodiversity
Pollution of ecosystems
Protected areas

Water and climate impacts

Ecosystems and climate
impacts

Land use and land take

Soil resources

Biodiversity investment needs

Climate change

Greenhouse gas emissions
Trends in the mobility system

Trends in the energy system

Carbon dioxide removal from the
atmosphere

Ozone-depleting substances and
fluorinated greenhouse gases

Climate risks to the economy

Climate risks to society

Climate action financing

Governance of climate change
mitigation and adaptation

Environment and human health

Emissions of pollutants to air

Air pollution and impacts on
human health

Environmental noise and
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(c) Prospects of meeting 2030 EU policy targets

The assessment focusses on the prospects of meeting 2030 targets and/or
objectives in relevant EU policies.

Often several targets have been set to address a particular thematic area, in which
case the targets have been clustered under a single assessment.

In cases where no policy targets or objectives are in place for a thematic area, no
assessment was made, and the relevant square is grey.

As for past trends and outlook, the assessment is qualitative and based on the
extrapolation of trends in quantitative indicators observed over previous years (if
available), modelled estimates of future developments (if available) and expert
consideration of qualitative evidence.

Prospects of meeting policy targets 2030

Biodiversity and ecosystems Climate change

State of Europe's biodiversity Greenhouse gas emissions

Pollution of ecosystems
Protected areas
Water and climate impacts

Ecosystems and climate
impacts

Land use and land take
Soil resources

Biodiversity investment
needs

Trends in the mobility system

Trends in the energy system

Carbon dioxide removal from
the atmosphere

Ozone-depleting substances
and fluorinated greenhouse
gases

Climate risks to the economy

Climate risks to society

Climate action financing

Governance of climate
change mitigation and
adaptation

Improving trends expected to Trends expected to show a

dominate

mixed picture

Environment and human
health

Emissions of pollutants to air

Air pollution and impacts on
human health
Environmental noise and
impacts on human health

Water pollution and human
health

Chemical pollution and
human health

Environmental health
inequalities related to air
pollution

Deteriorating trends
expected to dominate
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Financing the transition
towards sustainable activities

No quantitative policy targets
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(d) Prospects of meeting 2050 EU policy targets

The assessment focusses on the prospects of meeting 2050 targets and/or
objectives in relevant EU policies.

Given the long-term time horizon, there are no policy targets or objectives in place for
many of the thematic areas, explaining why many of the squares are grey.

The same methodology has been applied as for the assessment of prospects of
meeting 2030 EU policy targets (see above).

Prospects of meeting policy targets 2050

Biodiversity and ecosystems Climate change

State of Europe's
biodiversity

Pollution of ecosystems
Protected areas
Water and climate impacts

Ecosystems and climate
impacts

Land use and land take
Soil resources

Biodiversity investment
needs

Largely on track to meet
policy targets

Greenhouse gas emissions
Trends in the mobility system

Trends in the energy system

Carbon dioxide removal from
the atmosphere

Ozone-depleting substances
and fluorinated greenhouse
gases

Climate risks to the economy

Climate risks to society

Climate action financing

Governance of climate
change mitigation and
adaptation

Partially on track to meet
policy targets/highly uncertain

Environment and human
health

Emissions of pollutants to air

Air pollution and impacts on
human health

Environmental noise and
impacts on human health

Water pollution and human
health

Chemical pollution and
human health

Environmental health
inequalities related to air
pollution

Largely not on track to meet
policy targets
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1 Building Europe's resilience in an unstable world

Key messages

» Today's global, geopolitical landscape is characterised by multiple crises. In
response, Europe is focused on security and defence, as well as boosting
competitiveness, to deliver sustainable prosperity and maintain quality of life for
European citizens.

» Without environmental resilience, we cannot have long-lasting security. A broad
understanding of security captures not only defence, but also the resilience of vital
societal functions that depend on our natural environment. Healthy and functional
ecosystems underpin food and water security and build resilience to our changing
climate. A circular economy and shifting away from fossil fuels help Europe to reduce
dependency on imports of raw materials and energy.

« Climate change and pollution impact the lives of Europeans today. From 1980 to
2023, over 240,000 fatalities have been caused by weather- and climate-related
extreme events in the EU-27, with more than EUR 730 billion in economic losses.
Pollution drives death and disease, with air pollution costing the EU EUR 600 billion
annually in health costs and other damages, equal to 4% of GDP.

» Environmental degradation and climate change threaten Europe's economy.
Climate change presents a systemic risk to both the economy, with impacts
cascading across economic sectors and international borders. Close to three
quarters of businesses in the euro area are critically dependent on ecosystem
services, while 75% of bank loans are granted to companies that are dependent on
natural resources.

* Europe's energy, food, mobility and industrial systems currently drive environment
and climate impacts. As a world leader on sustainability, Europe has the knowledge,
tools and resources to green these systems. Progress towards decarbonisation of
the energy system in Europe provides a model for change. The challenge now is to
significantly accelerate change across all systems.

1.1 Europe's response to instability in the geopolitical landscape

In 2025, Europe finds itself navigating a global polycrisis that spans geopolitical,
economic and environmental domains, driving volatile and unpredictable outcomes.
Since Europe emerged from the disruption caused by the COVID-19 pandemic,
policymakers have faced overlapping challenges. These include Russia's invasion of
Ukraine, hikes in the costs of living and a new political leadership in the United States
(US) that is re-evaluating alliances and disrupting long-standing trade policies. At the
same time, the effects of climate change are escalating and severely impacting
people's lives across the globe, with Europeans suffering the consequences of
droughts, floods, heatwaves and wildfires.

Europe's sustainability agenda is challenged by this increasingly unstable global
context. There are currently over 110 armed conflicts taking place across the world’
and the number of refugees globally is at a record high?. Russia's invasion of Ukraine
triggered a shock to the global economy, pushing up energy and food prices and
adding to the inflationary pressures building in Europe following the COVID-19
pandemic, with citizens at risk of poverty and social exclusion worst affected by these
factors®. Heightened geopolitical tensions have translated into geoeconomic
tensions, with the introduction of non-tariff measures, tariffs and subsidies, as well as

1  Geneva Academy, 2025, "Today's Armed Conflicts’ (https://geneva-academy.ch/galleries/today-s-armed-conflicts) accessed 22
January 2025.

2 UNHCR, 2025, Global Trends report 2024, (https://www.unhcr.org/global-trends-report-2024) accessed 21 August 2025.

3  EESC, 2023, 'EU records highest level of inflation since euro introduction: 96.5 million people at risk of poverty’
(https://www.eesc.europa.eu/en/news-media/news/eu-records-highest-level-inflation-euro-introduction-965-million-people-risk-
poverty) accessed 13 December 2024.
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efforts to revitalise national and regional industries and to secure access to strategic
resources*

Ursula von der Leyen began her second mandate as president of the European
Commission in this volatile geopolitical context. Together with a new College of
Commissioners, she has defined the priorities for the European Commission (EC) for
2024 to 2029, as laid out in the political guidelines. In response to an atmosphere of
uncertainty and instability, the European Union (EU) is focusing on seven key
priorities:

« sustainable prosperity and competitiveness;
* security and defence;

» European social fairness;

* quality of life;

» democracy and European values;

* a global Europe; and

* investment and reform.

The political guidelines also emphasise the ongoing importance of delivering on the
legislative developments agreed under the European Green Deal (EGD):

We must and will stay the course on the goals set out in the European Green Deal. The climate
crisis is accelerating at pace. And there is an equally urgent need to decarbonise and
industrialise our economy at the same time. We must focus on implementing the existing legal
framework for 2030 — in the simplest, fairest and most cost-efficient way®.

In this context, this report provides a science-based assessment of the state of
Europe's environment and climate and outlooks towards achieving the EU's 2030
policy goals. It builds on 35 thematic briefings and— quantitative assessments of the
most recent environment and climate data reported to the European Environment
Agency (EEA) by our 32 member countries and six cooperating countries. The report
also presents a wide range of solutions for sustainability that have been implemented
effectively across EEA partner countries to deliver on the goals of the EGD.

The evidence used in this report has been validated by the European Environment
Information and Observation Network — Eionet — a well-known and trusted provider
of high-quality data, information and sustainability assessments for Europe. It
represents the most reliable, robust and up-to-date evidence currently available on
Europe's environment and climate.

4 EC, 2023, Global trade fragmentation: an EU perspective, Economic Brief No 075 (https://data.europa.eu/doi/10.2765/576288)
accessed 13 December 2024.

5 EC, 2025, 'Commission's Priorities 2024-2029’ (https://commission.europa.eu/priorities-2024-2029_en) accessed 15 April 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability


https://commission.europa.eu/priorities-2024-2029_en
https://data.europa.eu/doi/10.2765/576288

1 Building Europe's resilience in an unstable world

1.2 Protecting the environment to ensure sustainable prosperity, competitiveness, security and quality of

life

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability

Humans are part of nature and profoundly interconnected with — and dependent on
— other species. The natural world underpins our quality of life, our prosperity, and
our security. Our diverse terrestrial and aquatic ecosystems ensure water and food
security. They regulate our climate and support resilience to climate change.
Securing high-quality living standards for generations to come depends on how we
manage our natural wealth today.

The 8th Environment Action Programme (8th EAP) — the overarching framework
legally agreed upon in the EU for action on environmental policy up to 2030 —
includes a long-term priority objective for 2050 of living well within planetary
boundaries. High environmental standards foster the ecological resilience needed to
underpin sustainable prosperity, security and quality of life for European citizens
(Figure 1.1). By continuing to invest in the ongoing transition towards a decarbonised
and circular economy, the EU can maintain momentum as a competitive player in the
long-term race towards sustainability.
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Figure 1.1 How the sustainability agenda delivers on the key
priorities of the European Commission for the 2024-2029 period
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Sustainable prosperity and competitiveness

With its Competitiveness Compass, the EC has renewed its focus on sustainable
prosperity and competitiveness as a driver of economic growth. Europe's economy is
grounded in natural resources. Recent analysis from the European Central Bank
(ECB) demonstrates that the EU's real economy (the part of the economy producing
goods and services) and financial system are critically dependent on nature; 72% of
euro area companies in the real economy are highly dependent on at least one
ecosystem service and 75% of bank loans are granted to companies which are
dependent on natural resources®(6). Eurostat estimates that 10 ecosystem services —
benefits that human derive from nature — generated a total annual flow of benefits
worth EUR 234 billion in 2019 in the EU-28, comparable to the gross value added of
agriculture and forestry combined’(7). The 10 ecosystem services are crop provision,
timber provision, pollination, carbon sequestration, flood control, water purification,
nature recreation, air filtration and marine fish capture. Thus, delivering
competitiveness that is sustainable over the long-term depends on the responsible
stewardship of natural resources in Europe.

The Clean Industrial Deal aims to drive growth by decarbonising industry — including
greening hard-to-abate sectors — while building leading markets for the
development, production and diffusion of clean technology. Circularity will play a key
role in bolstering strategic autonomy, ensuring that resources circulate for longer in
our economy and reducing import dependencies. Competitiveness is also dependent
on social resilience, with a skilled and healthy workforce able to respond to the labour
demands of the green and digital transitions.

As such, delivering sustainable prosperity for Europe requires a broad understanding
of competitiveness — one that delivers social fairness at the same time as high
environmental standards. This requires strategic investments crucial for competitive
economic development as well as social and ecological resilience over the long
term?(8).

Information technology (IT), especially digitalisation, quantum computing and artificial
intelligence (Al), offer significant potential to accelerate sustainability across all the
core systems. For example, in electricity grids, digital technologies integrate variable
energy flows from renewables and improve reliability. Digitalisation may also support
the transition to a more circular economy by enabling the implementation of circular
business models in the private sector, with digital passports providing an auditable
record of a product's lifecycle®(9).

In the context of adapting to climate change, digital technologies also inform
responses to extreme weather — via early warning systems alerting populations to
storms and apps informing farmers about drought-resistant crop species'’(10).
Satellite observations from space and related Copernicus data products serve as a
cornerstone for environmental monitoring and enforcement, increasing spatial reach,
data granularity and efficiency.

However, digital technologies also have a large and growing environmental impact
themselves, requiring increasing quantities of critical raw materials, energy,
freshwater and land, while generating electronic and other waste.

10

Boldrini, S., et al., 2023, 'Living in a World of Disappearing Nature: Physical Risk and the Implications for Financial Stability’, ECB
Occasional Paper No. 2023/333 (DOI: 10.2139/ssrn.4630721).

Eurostat, 2021, Accounting for ecosystems and their services in the European Union (INCA) — 2021 edition
(https://ec.europa.eu/eurostat/web/products-statistical-reports/-/ks-ft-20-002) accessed 15 April 2025.

EEA, 2024, Europe's sustainability transitions outlook, EEA Report No 06/2024
(https://www.eea.europa.eu/en/analysis/publications/europes-sustainability-transitions-outlook accessed 15 April 2025.

Bartekova, E. and Borkey, P., 2022, Digitalisation for the transition to a resource efficient and circular economy, OECD Environment
Working Paper No 192 (https://doi.org/10.1787/19970900) accessed 30 January 2023.

World Bank, 2023, Green Digital Transformation: How to Sustainably Close the Digital Divide and Harness Digital Tools for Climate
Action, Climate Change and Development Series (https://openknowledge.worldbank.org/handle/10986/40653) accessed 22
January 2025.
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Security and defence

Russia's invasion of Ukraine and the need for Europe to shoulder more of the
responsibility for its own security has catalysed a paradigm shift in Europe's defence
policy"(11). The White Paper for European Defence Readiness 2030 aims to close
critical capability gaps and build a strong defence industrial base, while the ReArm
Europe Plan/Readiness 2030 provides financial options to unlock up to EUR 800
billion in defence investments over the coming years.

The current geopolitical tensions and threats are also converging with economic,
social, environmental and climate crises to create systemic risks to the European
way of life. This report argues for a broad understanding of security that
encompasses not only military and defence aspects but also ecological and societal
resilience. The interdependence of security and resilience, especially when it comes
to climate-induced risks, underscores the need for a comprehensive approach(8).
The growth in renewables in Europe, which accounted for 24.5% of the EU's final
energy use in 2023 is a win-win for sustainability and security, substantially reducing
dependence on Russian fossil gas while also cutting emissions from the energy
sectors'?(12).

Niinistd's report Safer together: Strengthening Europe's civilian and military
preparedness and readiness(12) identifies climate change and environmental
degradation as direct threats to European security. The report highlights the need to
build resilience in nature-dependent sectors such as food, water, energy and
transport. It cautions against any delay in reducing Europe's carbon footprint. More
broadly, it identifies climate change and environmental degradation as threats to
international peace, stability and security due to natural resource shortages, extreme
weather, increasing migration, and social unrest. People in Europe share these
concerns, with 85% of Europeans identifying climate change as a major problem and
strong public backing for EU climate policy'3(13).

The European Preparedness Union Strategy also recognises the interplay between
natural disasters, extreme weather events, human-induced disasters, hybrid threats
and geopolitical crises. It highlights Europe's dependence on natural resources for
food, water and economic security. It emphasises the important role that ecosystems
play in climate change mitigation and adaptation, as well as in ensuring food and
water security.

Natural ecosystems and nature-based solutions can control erosion, prevent
droughts, floods and heatwaves, sequester carbon, promote cooling and prevent
wildfires, while simultaneously providing benefits to human well-being and
biodiversity'#(14). Additionally, biodiversity provides solutions for adapting to changes
in the climatic conditions for crop production in Europe in the form of drought-resilient
species.

Building on the EEA's European Climate Risk Assessment'®(15), in 2026 the EC will
present a European climate adaptation plan to support Member States in preparing
for climate risks and building resilience to climate change.

The 2025 Water Resilience Strategy recognises water as both a basic need and a
critical resource — essential to our food, industrial and energy systems. It identifies
water resilience as key to the EU's security and crisis preparedness, as well as a
significant business opportunity for EU industry in a context where Europe is a global
leader in water technology.
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EDA, 2022, 'Investing in European defence — Today's promises, tomorrow's capabilities?’, European defence matters (24).
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European social fairness

A sense of fairness helps build the societal resilience needed to navigate uncertain
times. While inequality between Member States has been decreasing, inequalities
within countries are on the rise'®(16). The transition to sustainability is
disproportionately impacting certain social groups and European regions. These
include individuals at risk of energy and transport poverty, regions reliant on fossil-
fuel-based industries, the farming community adjusting to more sustainable
agricultural practices and young people who will experience profound impacts from
the climate crisis. In this context, there is a need to identify, manage and, in some
cases, compensate impacted social groups. At the same time, Europe must avoid
exacerbating existing inequalities or even creating new ones'’(17). Policies and
initiatives, such as the Just Transition Mechanism and the Social Climate Fund, have
been put in place to support the regions and populations most vulnerable to the
negative impacts of sustainability transitions.

The latest strategy documents anticipate that decarbonisation and circularity will
contribute to EU employment. Indeed, employment in the renewable energy sector
has seen rapid growth, with 2.05 million jobs in the sector globally in 2023, of which
1.81 million were in the EU'®(18). At the same time, skill shortages and gaps hamper
Europe's competitiveness in this area, with green skills key to a successful green
transition. The Union of Skills aims to ensure that everyone in Europe is able to build
a solid foundation of skills, with a focus on science, technology, engineering, and
maths, and engage in lifelong upskilling and reskilling, in line with the European Pillar
of Social Rights.

Social groups also differ in their capacities to embrace clean technologies. Despite
being more likely to live in less energy-efficient homes, low-income households
struggle to access financial support to retrofit housing and are more likely to face
high energy bills and experience energy poverty'®(19). The Social Climate Fund aims
to assist the most affected groups, for example by supporting energy efficient home
renovations and by helping alleviate the social and economic impacts of the new
emissions trading scheme (ETS2).

Quality of life

At the most basic level, quality of life depends on secure access to clean air, water
and healthy food. Natural environments also provide space for recreation, relaxation
and social interaction, and support the functioning of our immune systems. Spending
time in nature is proven to improve mental health and cognitive function, reduce
deaths from heart disease, reduce incidence of diabetes, and improve overall
health?®(20). People in Europe are aware of how a clean environment supports their
well-being — more than three-quarters of Europeans agree that environmental
issues have a direct effect on their daily lives and their health, with four in five
considering EU environmental legislation as necessary to protect the environment in
their country(73).

The European Water Resilience Strategy identifies water as the driving force of life,
with access to clean and affordable water being both a human right and a public
good. While most Europeans benefit from access to safe drinking water and

16 EC, 2023, 2023 Strategic Foresight Report (https://commission.europa.eu/strategy-and-policy/strategic-foresight/2023-strategic-
foresight-report_en) accessed 28 January 2025.

17 EEA, 2024, Just sustainability transitions — From concept to practice, EEA Report No 12/2024
(https://www.eea.europa.eu/en/analysis/publications/just-sustainability-transitions) accessed 28 January 2025.

18 IRENA and ILO, 2024, Renewable energy and jobs: Annual review 2024, International Renewable Energy Agency, Abu Dhabi and
International Labour Organization, Geneva (https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2024/Oct/
IRENA_Renewable_energy _and_jobs 2024 .pdf accessed 8 June 2025.

19 EEA, 2021, Exploring the social challenges of low-carbon energy policies in Europe, EEA Briefing no. 11/2021
(https://www.eea.europa.eu/en/analysis/publications/exploring-the-social-challenges-of ) accessed 15 April 2025.

20 EEA, 2020, Healthy environment, healthy lives: how the environment influences health and well-being in Europe, EEA Report No
21/2019 (https://www.eea.europa.eu/en/analysis/publications/healthy-environment-healthy-lives) accessed 15 April 2025.
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sanitation, 1.5% live without basic sanitation and 4% lack access to safe drinking
water. The Strategy aims to secure clean and affordable water and sanitation for all,
and to engage the public in building water resilience, with sound national water
pricing based on the polluter pays principle identified as a useful tool. It calls for
effective implementation of the existing policy framework for freshwater to restore
and protect the water cycle as the basis for a sustainable water supply, as well as
efforts to improve water retention on land. Regarding our use of water as a critical
resource, the Strategy aims to enhance water efficiency by at least 10% by 2030 and
highlights the potential to limit water needs from the clean industrial and digital
transformation and improve water resilience in agriculture.

Across Europe, socially deprived communities are exposed to a higher pollution
burden. In many European countries and particularly in cities, low-income groups are
disproportionally exposed to air pollution, noise and high temperatures (74).

Addressing the unequal distribution of environmental risks across European society
is an important dimension of social fairness.

The polluter pays principle underpins EU environmental legislation and directly
addresses fairness, aiming to incentivise polluters to avoid environmental harm. It
requires polluters to bear the cost of measures taken to prevent, control and remedy
pollution, including its social costs. As an example, revised EU rules for urban
wastewater treatment require Member States to apply an additional treatment to
remove micropollutants, known as quaternary treatment, by 2045. Under an
extended producer responsibility scheme, producers of pharmaceuticals and
cosmetics will need to cover a minimum of 80% of the additional costs of this
treatment #'(21).

Democracy and European values

Europe's future depends on a strong democracy, the rule of law and respect of
fundamental rights and freedoms. The EC has committed to actively encouraging
civic participation in policymaking and transparent engagement with civil society
organisations. Participatory approaches can reveal different perspectives and enable
public discourse around trade-offs. For example, the vision for agriculture and food
emerged from engagement with farmers, food-chain operators, and civil society at
the local and regional levels; it aims to build an attractive, competitive, resilient,
future-oriented and fair agri-food system for current and future generations.

Young people have been calling for intergenerational fairness in relation to the
climate crisis. In this context, the EC has established youth policy dialogues to give
young people influence over choices for Europe's future and to encourage their
active engagement in democracy.

A global Europe

The EU is a global leader on sustainability and is already widely recognised as a
green frontrunner. It has established some of the world's most ambitious
environmental goals and legislative frameworks, aiming to be climate-neutral by 2050
under the European Climate Law. Domestic ambition translates into global
leadership, with the EU having played a key role in shaping the ambition in
international sustainability agreements, including the Paris Agreement, the Kunming-
Montreal Global Biodiversity Framework and the ongoing negotiations to develop a
global agreement on plastics pollution.

While the financial resources needed to achieve global goals under the Global
Biodiversity Framework and the Paris Agreement remain unmet, the EU is a
significant contributor as the world's largest provider of official development
assistance, accounting for 42% globally in 2022 and 2023%* (22). The EU's robust

21

22

Council of the European Union, 2024, 'Urban wastewater: Council and Parliament reach a deal on new rules for more efficient
treatment and monitoring’ (https://www.consilium.europa.eu/en/press/press-releases/2024/01/29/urban-wastewater-council-and-
parliament-reach-a-deal-on-new-rules-for-more-efficient-treatment-and-monitoring) accessed 28 April 2025.

Council of the European Union, 2024, 'Official development assistance: the EU and its member states remain the biggest global
provider’, Consilium (https://www.consilium.europa.eu/en/press/press-releases/2024/06/24/official-development-assistance-the-eu-
and-its-member-states-remain-the-biggest-global-provider) accessed 21 August 2025.
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environmental and climate regulations frequently serve as international benchmarks,
thereby shaping practices and policies on a global scale.

Nonetheless, as discussed in this report, Europe faces considerable challenges to
meet its environmental goals and serve as a truly sustainable role model. By staying
on track towards sustainability, the EU will maintain its position as a first mover with a
competitive, green and circular economy that delivers prosperity, security and quality
of life for the long-term benefit of its citizens.

Box 1.1 Transgressing planetary boundaries

The concept of planetary boundaries identifies nine planetary processes that are
critical for maintaining the stability and resilience of the Earth's system — 'planetary
life support systems' (¥23,2424,2°25). The concept proposes precautionary,
quantitative planetary boundaries within which humanity can continue to develop and
thrive, also referred to as 'safe operating spaces'. It suggests that once these
boundaries are overstepped, humanity increases the risks of large-scale, potentially
irreversible damage to Earth systems, thereby jeopardising human life-support
mechanisms. While drastic change may not occur immediately, the thresholds
represent tipping points past which a small change in conditions can lead to large,
abrupt changes in the function and structure of a system, shifting it from one state to
another and endangering the core processes sustaining life.

The latest update on the status of the nine boundaries, presented in Figure 1.2
below, concludes that six planetary boundaries have been transgressed:

» climate change (the change in the ratio of incoming and outgoing energy of the
Earth);

* novel entities (synthetic chemicals and substances such as microplastics);

» modification of biogeochemical flows (industrial and agricultural processes disrupt
natural cycles of nitrogen and phosphorus);

« freshwater change (alteration of freshwater cycles, including rivers and soil
moisture);

* land system change (the transformation of natural landscapes, such as through
deforestation and urbanization); and

* biosphere integrity (the diversity, extent, and health of living organisms and
ecosystems).

Limits for ocean acidification (the acidity of ocean water increases as it absorbs
atmospheric carbon dioxide (CO; )) and atmospheric aerosol loading (levels of
airborne particles from human activities and natural sources) are under pressure.
Levels of stratospheric ozone depletion are well within limits, making this the only
boundary not threatened or crossed. This assessment suggests that humanity is
already operating far beyond safe limits (24).

23 Rockstrom, J., et al., 2009, 'A safe operating space for humanity’, Nature 461, pp. 472-475.

24 Richardson, K., et al., 2023, 'Earth beyond six of nine planetary boundaries’, Science Advances 9(37), p. eadh2458 (DOI:
10.1126/sciadv.adh2458).

25 Steffen, W., et al., 2015, 'Planetary boundaries: Guiding human development on a changing planet’, Science 347(6223) (DOI: DOI:
10.1126/science.1259855).
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1.3 Unprecedented pressures on Earth's life support systems

Europe's potential to deliver sustainable prosperity is inherently linked to the global
context, as captured by the 8th EAP ambition to 'live well within the limits of the
planet’. That context is currently characterised by poly crises, with environmental
degradation and climate change placing unprecedented pressures on the life support
systems upon which humanity depends. Scientific evidence demonstrates how
human activities have transgressed boundaries for six out of nine planetary
processes that support life on Earth (Box 1.1). It is therefore not surprising that the
World Economic Forum ranks ‘critical change to Earth systems’ as the third highest
global risk in the coming decade in its Global Risks Report 2025. Moving beyond
Earth system tipping points could accelerate sea level rise, disrupt major ecosystem
services, increase greenhouse gas (GHG) emissions, compromise food security and
cause social disruption, representing a significant threat to Europe's security® (26).

26 Elsner, M., et al., 2025, Global Risks Report 2025, World Economic Forum (https://www.weforum.org/publications/global-risks-
report-2025/) accessed 22 January 2025.
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Figure 1.2 Exceedance of six planetary boundaries
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The triple crisis of climate change, biodiversity loss and pollution

Recent global assessments from the Intergovernmental Panel on Climate Change,
the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services, the International Resource Panel and the United Nations Environment
Programme present robust scientific evidence of how the scale of the climate and
environmental crisis threatens human lives and livelihoods, economies, and the
planet's life-support systems.

Science calls for urgent and fundamental change to address these challenges.
Despite the clarity of the scientific evidence, the global policy response remains
inadequate, with each further year of delay shortening the time available to transform
our production and consumption systems towards sustainability.

Climate change, biodiversity loss and pollution are deeply interconnected. For
example, climate change is a direct driver of biodiversity loss and further compounds
other drivers, amplifying biodiversity decline?(27)(**28). Floods that destabilise
landfills and industrial infrastructure spread pollution and plastic waste. Droughts
increase windblown dust and wildfires generate smoke. Deforestation results in
biodiversity loss, while also releasing GHGs that accelerate climate change.

27 JRC, et al., 2025, Earth System Tipping Points are a threat to Europe, Science for Policy Report No 140827
(https://publications.jrc.ec.europa.eu/repository/handle/JRC140827) accessed 26 March 2025.

28 Portner, H.O., et al., 2021, Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and climate change,
Zenodo (https://zenodo.org/records/5101125) accessed 31 July 2024.
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Conversely, biodiversity and healthy ecosystems play a vital role in mitigating and
adapting to climate change. Consequently, integrated solutions to tackling climate
change, biodiversity loss and pollution can provide multiple benefits*(29).

Climate change

Climate change is accelerating rapidly driven by emissions of greenhouse gases
from human activities. Global GHG emissions have continued to increase, with
unequal historical and ongoing contributions arising from unsustainable energy use,
land use and land-use change, lifestyles and patterns of consumption and
production®(30). In 2024, humanity experienced unprecedented average
temperatures globally, building on the record-breaking heat in 2023. For the first time,
the annual average temperature clearly exceeded 1.5 degrees centigrade (°C) above
pre-industrial levels — breaking through the threshold set by the Paris Agreement.
This represents average temperature levels never previously experienced by
humanity during the Holocene epoch —the period in which human civilisation
emerged and flourished®'(31).

Vulnerable communities that have historically contributed the least to climate change
are disproportionately affected(30). Around the world, people face exposure to
extreme weather events that threaten their well-being, health and survival®3(32). In
2024, many extreme weather events — including flooding, extreme heat, drought and
wildfires — occurred(31), claiming lives and disrupting livelihoods worldwide.

Extreme heat is driving mortality and morbidity; in other words, death and disease.
Droughts are causing dust storms, sand storms and wildfires, resulting in dangerous
levels of air pollution. Floods contaminate water and put people and animals at risk of
drowning. The distribution patterns of infectious diseases, such as dengue and
malaria, are shifting with changing precipitation patterns and rising temperatures.
These impacts are most acutely felt in low- and middle-income countries where they
combine with poverty and weak healthcare infrastructure, as well as low levels of
insurance(32).

In response, deep, rapid and sustained mitigation, alongside accelerated adaptation,
are needed this decade. Based on current nationally determined contributions
(NDCs) — national climate action plans set by countries under the Paris Agreement —
the world is on course for a global temperature increase of 2.6°C to 2.8°C this
century. However, current policies are insufficient to deliver these NDCs, rather they
are estimated to limit global warming to 3.1°C. Countries must collectively cut 42% off
GHG emissions by 2030 to limit the temperature increase to 1.5°C, with cuts of 57%
needed by 2035. This will require global mobilization to reverse the trend. Since
1990, global GHG emissions have risen by more than 60%, with a new record of 57.1
gigatonnes of carbon dioxide equivalent (GtCO.e) emitted in 2023. To put this in
context, in 2024, the remaining carbon budget was estimated at 900 GtCO, for
limiting warming to below 2°C, and at 200 GtCO; to stay below a 1.5°C limit*(33).

Ongoing increases in GHG emissions at the global level will exacerbate global
warming. At the same time, losses and damages will continue to escalate.
Furthermore, both human and natural systems will reach the limits of their capacity to
adapt to risks. The likelihood and impacts of abrupt and/or irreversible changes in the
climate system — including changes triggered when tipping points are reached —
increase with further global warming. Key tipping points include:
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October 2024.
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climate-highlights-2024) accessed 15 April 2025.

Romanello, M., et al., 2024, 'The 2024 report of the Lancet Countdown on health and climate change: facing record-breaking
threats from delayed action’, The Lancet 404(10465), pp. 1847-1896 (DOI: 10.1016/S0140-6736(24)01822-1).

UNEP, 2024, Emissions Gap Report 2024: No more hot air... please! (https://www.unep.org/resources/emissions-gap-report-2024)
accessed 21 January 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 31


https://www.un.org/en/climatechange/all-about-ndcs
https://www.unep.org/resources/emissions-gap-report-2024
https://unfccc.int/process-and-meetings/the-paris-agreement
https://climate.copernicus.eu/global-climate-highlights-2024
https://climate.copernicus.eu/global-climate-highlights-2024
https://www.ipcc.ch/report/sixth-assessment-report-cycle/
https://zenodo.org/records/13850290

1 Building Europe's resilience in an unstable world

« the collapse of the West Antarctic and Greenland ice sheets;
« the melting of the Arctic permafrost;

« the collapse of the Atlantic meridional overturning circulation (a system of ocean
currents in the Atlantic Ocean that bring warm water north and cold water south);
and

- the dieback of the Amazon Forest* (34).

Nevertheless, there are seeds of change. The energy crisis triggered by Russia’s
invasion of Ukraine has accelerated the transformation of European energy markets,
with the roll-out of clean energy bolstered by both the urgent need for energy security
and the availability of affordable clean technologies. Deployment of renewables has
been shown to improve energy security, delivering locally-produced renewable
energy, better efficiency and reduced exposure to energy price fluctuations® (35). In
2023, global renewable power capacity rose by an estimated 36% compared to
2022% (36) , while the number of jobs in the renewables sector increased from 13.7
million in 2022 to 16.2 million, reflecting a year-on-year increase of 18%*” (37). At the
same time, however, markets for clean technologies have become more fragmented
at the global level; for example, since 2020, almost 200 trade measures affecting
clean energy technologies — most of them restrictive — have been introduced
around the world (35).

In the context of the energy crisis, some countries have reverted to fossil fuels to
secure their energy supply. As a result, fossil fuel subsidies have nearly doubled at
global level and are now at a record high® (38). Conflict in the Middle East and
Russia 's ongoing war in Ukraine show that risks to energy security are an ongoing
trend at global level.

Biodiversity loss

Up to 1 million species face extinction unless action is taken to stop biodiversity loss.
The rate of decline is tens to hundreds of times higher than the average over the past
10 million years. An estimated 75% of the Earth's land surface and 66% of the marine
environment have been significantly altered by human activities® (39).

Forests, wetlands and grasslands are under threat. Deforestation is driven by
agriculture, logging and infrastructure development. Meanwhile, desertification
results from overgrazing, deforestation and unsustainable farming practices,
accelerated by climate change. Land degradation has reduced agricultural
productivity in 23% of the global terrestrial area, while global crop output is at risk
due to pollinator loss, driving food insecurity (39).

In the marine environment, coral reefs, seagrasses and mangroves are disappearing
due to pollution, overfishing and climate change, with 50% of coral reefs lost or
severely degraded at global level (8). If the current trends continue, climate change
will lead to the irreversible loss of marine biodiversity, such as coral reefs, alongside
negative effects for coastal fisheries* (40).

Habitat destruction disrupts natural interactions and increases contact between
wildlife, livestock, people and their respective pathogens, leading to the emergence

34 Armstrong McKay, D. I, et al., 2022, 'Exceeding 1.5°C global warming could trigger multiple climate tipping points’, Science
377(6611), p. eabn7950 (DOI: 10.1126/science.abn7950).

35 |EA, 2024, World Energy Outlook 2024 (https://www.iea.org/reports/world-energy-outlook-2024) accessed 28 January 2025.
36 REN21, 2024, Renewables 2024: Global status report (https://www.ren21.net/gsr-2024/) accessed 28 January 2025.

37 IRINA and ILO, 2024, 'Renewable energy and jobs: Annual review 2024’ (https://www.ilo.org/publications/renewable-energy-and-

jobs-annual-review-2024) accessed 25 September 2025.

38 UN, 2024, 'The-Sustainable-Development-Goals-Report-2024.pdf' (https://unstats.un.org/sdgs/report/2024/The-Sustainable-
Development-Goals-Report-2024.pdf) accessed 28 January 2025.

39 IPBES, 2019, The global assessment report on biodiversity and ecosystem services, Bonn (https://www.ipbes.net/global-
assessment-report-biodiversity-ecosystem-services) accessed 20 August 2021.

40 IPBES, 2024, Summary for policymakers of the thematic assessment of the interlinkages among biodiversity, water, food and
health (nexus assessment).
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of zoonotic diseases*' (41). COVID-19 was the latest example of a pandemic caused
by the spillover of a pathogen from an animal to the human population, with previous
outbreaks including Severe Acute Respiratory Syndrome, Middle East Respiratory
Syndrome, zoonotic influenza, mpox and Ebola virus*? (42). COVID-19 resulted in
over 7 million deaths worldwide and led to a global recession, with the stock markets
experiencing their worst crash since 19874 (43).

Pollution

Pollution — including air pollution, noise, chemicals, waste and plastic — poses
significant threats to human health, ecosystems and biodiversity across the world.
Pollution is the number one environmental cause of disease and premature death in
the world today, with diseases driven by pollution behind an estimated 9 million
premature deaths in 2015 — 16% of all deaths worldwide. This represents three
times more deaths than from acquired immunodeficiency syndrome (AIDS),
tuberculosis and malaria combined** (44).

Outdoor air pollution caused 4.2 million premature deaths worldwide in 2019, with
this mortality driven by exposure to fine particulate matter, which causes cancers and
cardiovascular and respiratory disease. The vast majority — 89% — of those deaths
occurred in low- and middle-income countries, while 99% of the world's population
lives in places where the air quality does not meet World Health Organization (WHO)
guidelines® (45).

Resource consumption

The volume of material used by people at global level has increased more than three
times over the last 50 years and continues to grow by 2.3% annually. Globally, the
built environment and mobility systems are the principal source of demand, followed
by food and energy systems. Together these account for about 90% of worldwide
material consumption® (46). Globally, the extraction and processing of material
resources — i.e. the entire industrial chain needed to bring resources to market —
account for over 55% of GHG emissions and 40% of health impacts due to air
pollution caused by particulate matter. Meanwhile, growing and harvesting biomass
(agricultural crops and forestry) contribute over 90% of total global land use-related
biodiversity loss and water stress (46). Additionally, the increase in clean energy
technologies has intensified international competition for critical minerals and
resources essential to the green transition.

The use of material resources is deeply unequal. Per capita, high-income countries
consume six times more materials and drive 10 times more climate impacts than low-
income countries. High-income countries displace the environmental impacts of their
consumption to other regions through trade. Addressing this inequity is core to global
efforts to deliver sustainability.

Reducing resource use is key to achieving sustainability, both at the global and
European levels. Production-side measures to increase resource efficiency and
foster circularity must be complemented by measures to reduce demand and
promote sufficiency (46).

41 UNEP, 2020, 'Preventing the next pandemic — Zoonotic diseases and how to break the chain of transmission | UNEP-UN
Environment Programme’ (https://www.unep.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-
environment-animals-and) accessed 21 August 2025.

42 ECDC, 2024, ECDC One Health Framework, ECDC Framework Document, European Centre for Disease Prevention and Control
(https://data.europa.eu/doi/10.2900/634973) accessed 15 April 2025.

43 WHO, 'WHO COVID-19 dashboard’ (https://data.who.int/dashboards/covid19/cases) accessed 15 April 2025.
44 Fuller, R., et al., 'Pollution and health: a progress update’, The Lancet Planetary Health 6(6), pp. E535-E547.

45 WHO, 2024, 'Ambient (outdoor) air pollution’ (https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-
health) accessed 15 April 2025.

46 UNEP IRP, 2024, Global Resources Outlook 2024: Bend the trend — pathways to a liveable planet as resource use spikes,
International Resource Panel (https://www.resourcepanel.org/reports/global-resources-outlook-2024) accessed 16 December 2024.
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1.4 Economic costs of climate change, biodiversity loss and pollution

Environmental degradation and climate change threaten the global economy, with
over half the market value of listed companies subject to nature-related risks. An
estimated 55% of global gross domestic product (GDP) is moderately or highly
dependent on ecosystem services*’ (47). This economic value is at risk from
ecological degradation and climate change, which affect prices and lead to financial
stability through diverse channels (Figure 1.3). These risks include physical damage
to infrastructure and activities; for example, the loss of a single bee species may
reduce yields in fruit production, or flooding linked to climate change may damage
industrial infrastructure. They also include transition risks that arise from the need for
companies to adapt to changes to the regulatory landscape, consumer preferences
and investor expectations. For example, a company that fails to adapt to the
regulatory landscape may be at risk of litigation, including liability claims, fines and
claims of misconduct.

47 PricewaterhouseCoopers, 2023, 'Managing nature risks: From understanding to action’
(https://www.pwc.com/gx/en/issues/esg/nature-and-biodiversity/managing-nature-risks-from-understanding-to-action.html)
accessed 28 January 2025.
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The economic impacts of climate change and environmental degradation on
companies producing goods and services can translate into risk for financial systems,
including credit risks, market risks and underwriting risks. Such risks can then amplify
in the financial system by the compounding of individual risks — whereby multiple
risks interplay to increase overall impact — or through financial contagion*® (48).
Climate change presents a systemic risk to the European macro-fiscal and financial
system and the real economy, with effects transcending both borders and sectors.
There is a high potential for private financial risks to be transferred to the public
sector, amplifying the impacts of climate change on public finance*® (49).

Figure 1.3 Transmission pathways for physical climate- and
nature-related risks for public finance

S
B B

How financed

between within
activities R =
= economy and financial
impact nature : -
P financial sector system

Nature degradation Risk types Economic risks
—> B .
Physical risk Microeconomic Strategic
Decline of ecosystem effects on businesses Credit
services and households, etc.
72% of euro area N —> Market
companies highly Regional/sectoral Underwriting
dependent on at least in
the real economy are one Liquidity
ecosystem service
’ Macroeconomic Operational
Transition risk effects on output
and inflation 75% of loans are

Due to new regulations
or changes to how we
halt or reverse nature
loss

granted to companies

dependent on natural
resources

Source:  EEA"%,

48 Ceglar, A, et al., 2024, Economic and financial impacts of nature degradation and biodiversity loss, ECB Economic Bulletin No
6/2024 (https://www.ecb.europa.eu/press/economic-bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.html)
accessed 15 April 2025.

49 EEA, 2024, European climate risk assessment, EEA Report No 1/2024 (https://www.eea.europa.eu/publications/european-climate-

risk-assessment) accessed 12 March 2024.
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Economic costs of climate change

From 2000 to 2019, the global costs of extreme weather attributed to climate change
are estimated to be EUR 2.34 trillion globally: an average of EUR 117 billion per year.
This estimate is based on the economic damage and human losses driven by 185
extreme weather events linked to climate change, in which over 160,000 human lives
were lost>(50).

Looking forward, the expectation is that climate change will continue to cause major
economic damage over the next 25 years, particularly to agriculture, health,
infrastructure, finance and labour productivity. The World Economic Forum ranks
extreme weather events as the second-highest risk to the global economy in the next
2 years and the highest risk in the coming decade(26).

One recent study estimates that the world economy will have experienced an income
reduction of 19% by 2049, relative to a baseline without climate impacts. Global
annual damages resulting from rising temperatures, changes in rainfall, and
temperature variability are estimated to be EUR 28 trillion. Accounting for extreme
weather, such as storms or wildfires, would further raise increase damage estimates.
Significantly, damages up to 2049 will result from past GHG emissions and are
unavoidable, meaning they will play out regardless of mitigation efforts. However,
post-2049 damage estimates diverge strongly across emission scenarios, underlining
the clear imperative for mitigation efforts today®'(51).

Another recent estimation looked at the impact of climate change-induced transition
and physical damages on global equity valuations; it found them to be as large as
40% if abatement remains at historic rates, even if climate tipping points are not
triggered. An abatement policy aimed at limiting warming to 2°C could limit downward
equity revaluation to 5-10%%%(52).

Within the EU the costs of climate change have become starkly apparent in recent
years. A growing share of Europe's population are directly impacted; in 2025 38% of
Europeans report feeling personally exposed to climate-related risks(13). Weather-
and climate-related extreme events have resulted in over 240,000 fatalities from
1980 to 2023 in the EU-27. Over the same period, the EU-27 experienced
approximately EUR 738 billion in economic losses due to weather- and climate-
related extremes®(53). Map 1.1 shows the total economic losses per capita over
from 1980 to 2023. Slovenia has the highest losses per capita, amounting to EUR
8,733 between 1980 and 2023. This is followed by Luxembourg (EUR 2,694),
Switzerland (EUR 2,685), Italy (EUR 2,330) and Spain (EUR 2,279)%(54).

In this context, the insurance industry faces growing costs, tightened reinsurance
capacities and escalating premiums. Most EU countries have insurance gaps of over
50%, with many homes uninsured against extreme weather events(54).
Governments must then shoulder the costs of post-disaster relief, which results in
delays in rebuilding, and leads to business closures and property abandonment®(55).

50 Newman, R. and Noy, I., 2023, 'The global costs of extreme weather that are attributable to climate change’, Nature
Communications 14(1), p. 6103 (DOI: 10.1038/s41467-023-41888-1).

51 Kotz, M., et al., 2024, 'The economic commitment of climate change’, Nature 628(8008), pp. 551-557 (DOI: 10.1038/s41586-024-
07219-0).

52 Rebonato, R., et al., How Does Climate Risk Affect Global Equity Valuations? A Novel Approach | EDHEC Climate Institute, EDHEC
Climate Institute (https://climateinstitute.edhec.edu/publications/how-does-climate-risk-affect-global-equity-valuations-novel-
approach) accessed 7 August 2025.

53 EEA, 2024, 'Economic losses from weather- and climate-related extremes in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/economic-losses-from-climate-related) accessed 15 April 2025.

54 EEA, 2025, Economic losses and fatalities from weather- and climate-related extremes, EEA Briefing no. 10/2025
(https://www.eea.europa.eu/en/analysis/publications/economic-losses-from-climate-extremes) accessed 5 August 2025.

55 Milliman, 2024, Extreme Weather Events in Europe, Milliman annual report, Milliman (https://www.milliman.com/en/extreme-
weather-events-in-europe) accessed 29 April 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 36


https://www.milliman.com/en/extreme-weather-events-in-europe
https://www.milliman.com/en/extreme-weather-events-in-europe
https://www.eea.europa.eu/en/analysis/publications/economic-losses-from-climate-extremes
https://www.eea.europa.eu/en/analysis/indicators/economic-losses-from-climate-related
https://climateinstitute.edhec.edu/publications/how-does-climate-risk-affect-global-equity-valuations-novel-approach
https://climateinstitute.edhec.edu/publications/how-does-climate-risk-affect-global-equity-valuations-novel-approach

1 Building Europe's resilience in an unstable world

Map 1.1 Total economic losses from weather- and climate-related events per
capita from 1980 to 2023
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Extreme weather events present a key challenge for Europe's agricultural sector and
hence long-term food security in the EU. In 2022, severe drought in much of Europe
led to considerable yield losses of up to 60% for maize, with over 313,000km? of
cropland affected by drought — an area almost the size of Poland®(56). In 2023, hot,
dry conditions in Spain reduced summer yields and drove up the prices of Spanish
tomatoes, broccoli and oranges by 25-35% affecting affordability for consumers®(57).
Meanwhile, in 2023 and 2024, olive oil prices reached unprecedented highs after
droughts and high temperatures severely impacted the Spanish harvest®®(58).

Looking at recent trends for key crops, it is estimated that in 2024 and 2025, EU
cereal production will be around 7% below the 5-year average and the lowest in a
decade. This is attributed to unfavourable weather conditions affecting yields and, in
part, a decrease in cultivated area because of excessive rain disrupting planting. EU
oilseed production in 2024/25 is expected to fall by 8% in comparison to 2023/24; this
is due to a reduction in the area of rapeseed cultivated and adverse weather
conditions affecting sunflower cultivation(58). In 2024, wine production in the EU fell
to the lowest level since the start of the 21st century, 11% below the 5-year average;
wine industry experts attributed this to climate change®(59).

Looking ahead, rising temperatures and extreme weather events are expected to
further impact agricultural production in Europe. Drought and high temperatures
threaten both rain-fed and irrigated crops, such as wheat, maize, potato, barley and
rice, as water stress affects growth and can significantly reduce crop yields.
Significant reductions in yields of wheat due to droughts are projected at 2°C of
warming, with the highest reductions in percentage terms expected in Spain,
Romania, southern Italy and Cyprus®(60).

Economic costs of biodiversity loss

In 2023 over half of the world's GDP — approximately EUR 54 trillion — was
generated by economic activities dependent on nature. Five sectors (namely:
agriculture; forestry; fisheries and aquaculture; food, beverages and tobacco; and
construction) are highly dependent on nature, with 100% of their economic value
(approximately 12% of global GDP) derived from natural resources(47). In this
context, the World Economic Forum ranks biodiversity loss and ecosystem collapse
as the second highest global risk of in the coming decade(26).

A recent estimate of nature-related economic risks found global economic shocks
from biodiversity loss and ecosystem damage could cost more than EUR 4.6 trillion.
Water-related risks were the most significant, potentially driving costs of up to 7-9%
of global GDP through major impacts on the manufacturing and agricultural sectors.
Meanwhile, 12% of agricultural output is at risk due to pollinator decline®'(61). Global
pollination services for crops — whereby pollinator insects such as bees, wasps,
beetles, flies, ants and butterflies transfer pollen between plants and stimulate the
growth of fruits, vegetables and seeds — are valued at EUR 845 billion®%(62).
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Europe's economy is built on natural resources. In the euro area, 72% of non-
financial corporations — around 3 million companies — are critically dependent on
ecosystem services. Some 75% of all corporate loans in the euro area are granted to
companies that are critically dependent on at least one ecosystem service(6). The
European Insurance and Occupational Pensions Authority found approximately 30%
of insurers’ investments are critically dependent on ecosystem services®®(63).

Europe's financial stability depends directly on the resilience of our ecosystems.

Economic costs of pollution

Estimating the economic cost of pollution is challenging given how pervasive
pollution is and how it is treated as an externality in our economic and financial
systems — a cost caused by economic activities that falls on third parties, in this case
the environment. The costs are borne by society in the form of health costs and
environmental degradation. The World Bank estimates that the global cost of health
damages associated with exposure to the main air pollutant, fine particular matter,
was EUR 7.23 trillion in 2019, equivalent to 6.1% of global GDP®(64).

In the EU — and despite significant progress in improving air quality — exposure to
fine particulate matter, ozone and nitrogen dioxide caused an estimated 239,000,
70,000 and 48,000 premature deaths, respectively in 2022%(65). In addition to
premature mortality, the impacts from living with chronic diseases — such as
cardiovascular disease, diabetes, lung cancer and asthma — are significant.

A 2024 study®®(66) based on EEA data estimated that air pollution costs the EU EUR
600 billion each year, equal to 4% of GDP. Costs include productivity losses such as
absenteeism due to illness, reduced in-job productivity and damage to water bodies,
crops and forests; notably, however, the estimates did not include healthcare costs.
These costs are unevenly distributed across the EU and rise to more than 6% of
GDP in the more polluted areas of eastern Europe and Italy. The economic benefits
of reducing pollution outweigh the costs of air pollution control strategies in the
EU(66).

Focusing on the impacts of industrial pollution, from 2012 to 2021 the aggregate
external cost of industrial air emissions in the EU is estimated to have totalled up to
EUR 4.3 trillion. Notably, the annual costs fell by a third over the decade,
demonstrating how policies to mitigate and control pollution have reduced
environmental damage and societal costs. Nevertheless, the external costs of
industrial air pollution still stood at EUR 353 billion in 2021, equivalent to 2% of EU
GDP%(67).

A 2021 report estimated the annual costs of water pollution from nitrogen and
phosphorus (predominantly from agriculture) in the EU to be over EUR 22 billion per
year. Of this, only 3.8% was paid by polluters through taxes, leaving 96.2% of the
cost to be borne by society®®(68) Crucially, a European Court of Auditors' report noted
that the polluter pays principle is inconsistently applied across EU environmental
policies, leaving the taxpayer to cover much of the cost of pollution(75).
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24/2024 (https://www.eea.europa.eu/publications/the-cost-to-health-and-the/the-costs-to-health-and) accessed 15 April 2025.

EC, 2021, Green taxation and other economic instruments — Internalising environmental costs to make the polluter pay
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Chemical pollution also generates costs that end up being covered by taxpayers,
both through clean-up costs and health impacts. Human exposure to per- and
polyfluoroalkyl substances (PFAS) has been estimated to cost EUR 52-84 billion in
annual health costs in Europe due to endocrine, immune, reproductive and
developmental effects®(69).

Moreover, the European Central Bank found that businesses, the financial sector and
policymakers have long underestimated the economic significance of ecosystem
services. Many of these services, such as soil formation, watersheds and pollination,
are public goods that are either undervalued in markets or not priced in at all. As a
result, they are overlooked in economic decisions, with significant consequences for
the natural world(48). Given how our health, our economy, and our food and water
security depend on these services, this oversight presents a risk to prosperity and
security in Europe.

69 Goldenman, G., et al., 2019, The cost of inaction, Nordic Council of Ministers, Copenhagen.
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1.5 Transformation of Europe's production and consumption systems

Environmental degradation and climate change present a profound challenge for

humanity that threatens to undermine human health, prosperity and the planet's very
life-support systems. The scale and urgency of change required to mitigate these
risks can be daunting. While it is not too late to act, our window of opportunity is
closing quickly. Taking decisive action now is critical to preventing the worst climate
impacts(30). Equally, it remains possible to stop biodiversity loss if we act swiftly and
at sufficient scale™(70).

There is a need to transform, not just reform, our key production and consumption
systems — such as the built environment, industry, mobility, food and energy — as
they currently account for a substantial share of global resource use and have
significant environmental and climate impacts. Past EEA reports have made repeated
calls for fundamental sustainability transitions in the production and consumption
systems that shape the European economy and modern social life("'71,7272).

The systems we have built to meet human needs and demands are the foundation
for well-being but they are also driving climate change, biodiversity loss and pollution.
Europe already has the knowledge, tools and resources necessary to confront these
challenges. The significant progress that has been made to date towards
transforming the energy system can serve as a model and must now be accelerated
and replicated across the other key systems.

73(73)7 74(74)’ 75(75)
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EEA, 2019, The European environment — state and outlook 2020 (https://www.eea.europa.eu/soer/publications/soer-2020)
accessed 12 August 2025.
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Key messages

» The Competitiveness Compass is the European Commission's strategic policy
framework to 2029. The three areas for action set out in the compass — innovation,
decarbonisation and security — all have strong environment and climate dimensions,
with clean industry, energy system transformation, circular economy and reducing
import dependencies as key priorities.

» The European Green Deal represented a paradigm shift in the move towards
sustainability, aiming to drive transformations across systems and sectors, with a
long-term vision of living well within the limits of the planet and of becoming climate-
neutral by 2050.

» Implementing and delivering on the legislative developments agreed under the
European Green Deal remain a priority.

» The EU's ambitious climate targets and high environmental standards have made
Europe a credible leader in negotiations on global multinational agreements, such as
the Paris Agreement and the Kunming-Montreal Global Biodiversity Framework.

2.1 Looking forward — the Competitiveness Compass

Early in 2025, the European Commission (EC) presented the Competitiveness
Compass. It provides a strategic framework to steer the EC's work up to 2029. The
compass aspires to make Europe the place where future technologies, services and
clean products are invented, manufactured and marketed, while at the same time as
becoming the first climate-neutral continent.

It builds on Draghi's report on the future of European competitiveness'(1), which
identifies key challenges, including:

» dependence on external suppliers for critical raw materials and digital technology;
* high energy prices;

« a failure to translate innovation into commercialisation;

* a poorly-coordinated industrial policy; and

* regulatory barriers(1).

It also responds to Enrico Letta's report on the future of the Single Market 2(2) , which
calls on the EU to leverage the single market to retain relevance in a competitive
global economy. The Competitiveness Compass identifies three pillars for action,
complemented by five horizontal enablers (see Figure 2.1%).

The following section considers the initiatives expected to influence the sustainability
agenda, without aiming to provide a comprehensive assessment. Three of the five
enabling factors — namely simplification, financing competitiveness, and skills and
quality jobs — are considered in Box 2.1, Box 2.2 and Box 2.3, respectively.

1 Draghi, M., 2024, The Draghi report: A competitiveness strategy for Europe (https://commission.europa.eu/topics/eu-

competitiveness/draghi-report_en) accessed 16 April 2025.

2 Letta, E., 2024, Much more than a market — Speed, Security, Solidarity, European Circular Economy Stakeholder Platform
(https://circulareconomy.europa.eu/platform/en/knowledge/much-more-market-speed-security-solidarity) accessed 29 January

2025.

3  EC, 2025, 'Factsheet: Competitiveness Compass’, Factsheet: Competitiveness Compass EU Compass to regain competitiveness
(https://ec.europa.eu/commission/presscorner/detail/en/fs_25_338) accessed 29 April 2025.
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Figure 2.1 The three pillars and the five horizontal enablers of the competitiveness compass
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COMPETITIVENESS INCREASING SECURITY

Simplification—> <—— Coordination
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Source:  EC®.

Box 2.1 Simplification

The Compass sets a target to cut the administrative burden for firms by at least 25%
and by at least 35% for small and medium-sized enterprises (SMEs) by 2029. To this
end, the EC has proposed simplification measures to reduce regulatory and
administrative costs for business. It also aims to make procedures for accessing EU
funds simpler while speeding up EU administrative decision-making. Several
legislative proposals have been made to deliver on these aims, including:

» Omnibus | and Il propose to streamline rules on sustainability reporting, due
diligence rules, the Carbon Adjustment Mechanism (CBAM), and EU investments;

» Omnibus Ill proposes to simplify the Common Agricultural Policy;

* Omnibus IV proposes to simplify rules and reduce bureaucracy across the Single
Market; and

* Omnibus VI proposes to simplify certain requirements and procedures for chemical
products.

The proposals have been submitted to the European Parliament and the Council for
their consideration.
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Closing the innovation gap to drive productivity

The first pillar aims to:

« facilitate start-ups and support the scale-up of new companies
« invest in state-of-the-art infrastructure; and

* boost innovation and research.

The Compass aims to make Europe a leader in tech sectors such as Atrtificial
Intelligence (Al), semiconductor and quantum technologies, advanced materials,
biotech, clean energy, robotics and space technologies, as well as connected and
autonomous mobility.

Box 2.2 Financing competitiveness

The savings and investments union*(4) aims to create new savings and investment
products, provide incentives for risk capital and channel savings towards productive
investments. In particular, the Clean Industrial Deal aims to mobilise over EUR 100
billion to support EU-made clean manufacturing. To achieve this, the EC will:

» adopt a new framework to accelerate the approval of state aid to support the roll-out
of renewable energy, decarbonise industry and ensure sufficient clean-tech
manufacturing capacity;

« strengthen the Innovation Fund and propose an industrial decarbonisation bank,
aiming for EUR 100 billion in funding, based on available funds in the Innovation
Fund and additional revenues resulting from parts of the Emissions Trading System
(ETS);

* launch a dedicated call under Horizon Europe to stimulate research and innovation
in these areas; and

» amend the InvestEU Regulation to increase the number of financial guarantees
available to support investments, which will mobilise up to EUR 50 billion for the
deployment of clean tech, clean mobility and waste reduction.

Decarbonising our economy

The second pillar aims to drive growth and integrate decarbonisation policies within
industrial, competition, economic and trade policies.

Under this pillar, the Clean Industrial Deal® (5) aims to drive decarbonisation,
competitiveness and circularity. It sets out actions to support the decarbonisation of
energy-intensive industries — such as steel, metals and chemicals — and to tackle
the high energy costs faced by industry. To this end, the Action Plan for Affordable
Energy aims to:

+ speed up the roll-out of clean energy;
* accelerate electrification;

» complete the Energy Union through a fully integrated energy market and a cohesive
governance framework;

« use energy more efficiently; and

- cut dependence on imported fossil fuels®(6).

4 EC, 2024, 'safer together: A path towards a fully prepared Union’ (https://commission.europa.eu/topics/defence/safer-together-path-
towards-fully-prepared-union_en) accessed 29 January 2025.

5 EC, 2025, The Clean Industrial Deal (https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en) accessed
16 April 2025.

6 EC, 2025, Action Plan for Affordable Energy: Unlocking the true value of our Energy Union to secure affordable, efficient and clean
energy for all Europeans (https://energy.ec.europa.eu/publications/action-plan-affordable-energy-unlocking-true-value-our-energy-
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The Clean Industrial Deal also aims to boost the clean-tech sector by fostering
demand, building on the Net-Zero Industry Act’(7). An Industrial Decarbonisation
Accelerator Act, foreseen for late 2025, aims to increase sustainable and resilient
industrial production in energy-intensive industrial sectors in the EU by supporting
decarbonisation investments. The act will speed up permitting procedures for
industrial decarbonisation; identify and promote priority industrial decarbonisation
projects and clusters; and create and protect European lead markets for European
low-carbon products. Implementation of the act within sectors will be supported by

targeted initiatives, including:
« the Industrial Action Plan for the European automotive sector 8(8) ;

- the European Steel and Metals Action Plan °(9) ;

* a sustainable transport investment plan (foreseen for the autumn of 2025); and

 a European Chemicals Industry Action Plan, accompanied by a proposal for a
simplification omnibus on chemicals and a proposal regarding the European

Chemicals Agency (ECHA).

The Deal also aims to make the EU the world leader in circular economy by 2030 to
maximise resource use, reduce dependencies and enhance resilience, cut waste and

carbon dioxide (CO, ) emissions, lower production costs and enhance

competitiveness. The aim is to increase the circular material use rate from 11.8%
today to 24% by 2030. It foresees fast implementation of the Critical Raw Materials
Act — a mechanism to aggregate demand from across the EU for strategic raw
materials — and the establishment of an EU critical raw material centre to jointly
purchase raw materials under better terms. In 2026, the EC will adopt a Circular
Economy Act aiming to enable the free movement of circular products, secondary
raw materials and waste, foster a higher supply of high-quality recycled materials and
stimulate demand for secondary materials and circular products while bringing down

feedstock costs.

The Framework for state aid measures to support the Clean Industrial Deal helps

Member States to support the development of clean energy, industrial
decarbonisation and clean technology.

Finally, the Clean Industrial Deal aims to foster social fairness and a just transition,
whereby people and communities benefits from quality jobs and businesses attract
top talent, supported by the Union of Skills and a Quality Jobs Roadmap foreseen for

late 2025 (Box 2.3).

A new Bioeconomy Strategy, due for adoption by the end of 2025, aims to stimulate
growth in bio-based materials, biomanufacturing, biochemicals and agri-biotech
sectors, reduce reliance on fossil fuels and improve economic prospects in rural
areas. The strategy will also focus on reinforcing circularity and sustainability while

contributing to the decarbonisation of the EU economy "°(10).

Box 2.3 Skills and quality jobs

Labour market participation is impacted by the changing demand for skills, Europe's
ageing population and the phase-out of carbon-intensive sectors as the green-tech
sector expands. The EU's workforce must have the necessary skills to support the

transition to a low-carbon economy, including skills in clean technologies,
digitalisation and entrepreneurship. The Union of Skills aims to:

10

union-secure-affordable-efficient-and_en) accessed 16 April 2025.

EU, 2024, Regulation (EU) 2024/1735 of the European Parliament and of the Council of 13 June 2024 on establishing a framework
of measures for strengthening Europe's net-zero technology manufacturing ecosystem and amending Regulation (EU) 2018/1724

(Text with EEA relevance) (OJ L, 2024/1735, 28.6.2024).

EC, 2025, Action Plan to drive innovation, sustainability, and competitiveness in the automotive sector

(https://ec.europa.eu/commission/presscorner/detail/en/qanda_25_636) accessed 16 April 2025.

EC, 2025, '‘Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions — A European Steel and Metals Action Plan (COM(2025) 125)' (https://single-
market-economy.ec.europa.eu/publications/european-steel-and-metals-action-plan_en) accessed 16 April 2025.

EC, 2025, 'Commission launches consultation on EU Bioeconomy Strategy’ (https://environment.ec.europa.eu/news/commission-

launches-consultation-eu-bioeconomy-strategy-2025-03-31_en) accessed 16 April 2025.
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* improve basic and advanced skills;

* provide opportunities for people to regularly update and learn new skills;
« facilitate recruitment by businesses across the EU; and

« attract, develop and retain top talent in Europe.

It also aims to help the free movement of workers to support the circulation of skills
across the EU "(11). A Quality Jobs Roadmap is foreseen for the end of 2025, and
aims to:

« support fair wages and working conditions;
« ensure high health and safety standards; and

* provide training and fair job transitions for all.

Reducing excessive dependencies and increasing security

The third pillar aims to integrate security and strategic autonomy more tightly into EU
economic policies. Clean trade and investment partnerships are foreseen to secure
the supply of raw materials, clean energy, sustainable transport fuels and clean tech
from across the world. The review of public procurement rules will support European
providers in critical sectors and technologies, boosting demand for goods produced
to Europe's high standards.

Strategies and initiatives under the Competitiveness Compass

Since the launch of the Competitiveness Compass in January 2025, the EC has
launched several initiatives and legislative proposals. Those most relevant to
environment, climate and sustainability are briefly introduced below.

On climate, the EC proposed an amendment to the EU Climate Law, setting a 2040
EU climate target of 90% reduction in net greenhouse gas (GHG) emissions,
compared to 1990 levels, in line with the scientific advice of the European Scientific
Advisory Board on Climate Change'? (12). The Commission proposal also introduces
flexibilities to consider in designing the future legislative instruments to achieve this
2040 climate target. These include a limited role for high-quality international credits
starting from 2036, the use of domestic permanent removals in the EU Emissions
Trading System (EU ETS), and greater flexibilities across sectors to help achieve
targets in a cost-effective and socially fair way. The EC will present a European
Climate Resilience and Risk Management initiative in the second half of 2026.

The Preparedness Union Strategy aims to boost the EU's ability to anticipate, prevent
and respond to a range of threats and crises, from geopolitical tensions and conflicts,
cybersecurity and information manipulation risks, to climate change and increasing
risks of natural hazards. The latter include floods, wildfires, earthquakes and extreme
weather events exacerbated by climate change.

The Strategy acknowledges how the changing climate and extreme weather events
increasingly threaten European economic security and calls for improved resilience
and preparedness at both the EU and Member State levels. It also calls for regular
updates to climate risk assessments and design improvements to critical
infrastructure. Integrating climate resilience into urban planning, deploying nature-
based solutions, developing nature credits and implementing adaptation actions in
agriculture while preserving food security, are presented as means to protect the EU
economy and society from natural calamities.

Foresight and anticipation are identified by the Preparedness Union Strategy as key
concepts to develop a comprehensive assessment of risks and threats in the EU. The
strategy aims to ensure the resilience of vital societal functions, such as food

1

12 EUSABCC, 2023, Scientific advice for the determination of an EU-wide 2040 climate target and a greenhouse gas budget for
2030-2050, European Scientific Advisory Board on Climate Change (https://climate-advisory-board.europa.eu/reports-and-
publications/scientific-advice-for-the-determination-of-an-eu-wide-2040/scientific-advice-for-the-determination-of-an-eu-wide-2040-
climate-target-and-a-greenhouse-gas-budget-for-2030-2050.pdf/@@display-file/file) accessed 8 September 2023.

EC, 2025, 'Union of skills’ (https://commission.europa.eu/topics/eu-competitiveness/union-skills_en) accessed 16 April 2025.
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security, drinking water, energy supply, waste management, the protection of nature
and flood resilience. It identifies key elements needed to maintain these vital
functions, including protection of the environment, nature-based solutions and
sustainable management of natural resources, enhanced circularity, long-term
supply-chain security and access to raw materials. It explicitly recognises how water,
soil and other natural resources are crucial for both food supply and economic
performance.

The Vision for Agriculture and Food **(13) aims to secure the long-term
competitiveness and sustainability of the farming and food sector, securing a stable
food supply for the European population. One dimension of this entails future-
proofing agriculture by promoting sustainable farming practices that reduce
emissions, protect natural resources, and improve soil health. This includes:

« supporting the EU's climate objectives through better incentives;

» making sure decarbonisation and competitiveness go hand-in-hand;

« integrating economic and implementation challenges in the ecological transition;
* preserving healthy soils, clean water and air; and

« protecting and restoring the EU's biodiversity.

On biodiversity, the Roadmap towards nature credits aims to stimulate private
investment in nature-positive actions across the EU by creating market-based
incentives to protect and restore nature. It seeks to reward those who actively
contribute to ecosystem restoration and conservation (including farmers, foresters,
fishers, landowners, and local communities) and to encourage investors to support
these efforts.

In the water domain, the European Water Resilience Strategy aims to restore and
protect the water cycle, build a water-smart economy and ensure access to clean
water and affordable water for the EU population. Action will focus on improving
water management practices and infrastructure, increasing water efficiency, and
promoting water re-use and sustainable water use. The Strategy will also promote
nature-based solutions to enhance preparedness and resilience, including against
natural disasters.

The European Oceans Pact seeks to foster a broader, integrated approach to ocean
governance across all sectors, including both internal and external policies. The pact
aims to:

* Protect and restore ocean health;

* Boost the competitiveness of the EU sustainable blue economy;

* Support coastal and island communities, and outermost regions;

* Advance ocean research, knowledge, skills and innovation;

» Enhance maritime security and defence; and

« Strengthen EU ocean diplomacy and international ocean governance.

Finally, the EU remains committed to the United Nations (UN) Sustainable
Development Goals (SDGs) adopted in 2015 (see Box 2.4).

Box 2.4 The UN Sustainable Development Goals

Sustainability, defined as 'meeting the needs of the present without compromising the
ability of future generations to meet their own needs'’ *(14) , has provided a compass
for global development across environmental, social and economic pillars for

decades. The 17 SDGs adopted by all UN members in 2015 as part of the UN's 2030

13 EC, 2025, 'Vision for Agriculture and Food' (https://agriculture.ec.europa.eu/overview-vision-agriculture-food/vision-agriculture-and-
food_en) accessed 16 April 2025.

14 UN, 1987, 'Report of the World Commission on Environment and Development: Our Common Future’,
(https://digitallibrary.un.org/record/139811?v=pdf ) conference paper presented at: United Nations General Assembly, New York,
1987, accessed 25 September 2025.
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Agenda for Sustainable Development aim to ‘provide a shared blueprint for peace
and prosperity for people and the planet, now and into the future'.

At the global level, the Sustainable Development Report 2024 '3(15) highlights some
successes, including reductions in child mortality and HIV infections, and
improvements in access to affordable and clean energy and mobile broadband.
However, the report reveals that only 17% of the SDG targets are on track, with
nearly half showing minimal or moderate progress. At the same time, progress on
over one-third has stalled or even regressed.

SDG progress has also been challenged by the COVID-19 pandemic, escalating
conflicts, geopolitical tensions and growing climate impacts. The sobering conclusion
is that without massive investment and scaled-up action, it will be extremely hard to
achieve the SDGs.

2.2 The European Green Deal

Under EC President Ursula von der Leyen's first mandate, from 2019 to 2024, the
legislative agenda was shaped by the aspirations of the European Green Deal
(EGD). This ambitious policy package aims to set the EU on the path to becoming
the first climate-neutral continent by 2050, with resource use decoupled from
economic growth, and no person and no place left behind. It aims to protect,
conserve and enhance the EU's natural environment, and protect the health and well-
being of citizens in the face of environment-related risks and impacts. At the same
time, it aims to ensure that the transition is just and inclusive.

Acknowledging the severity and urgency of climate change and environmental
degradation, the EGD reflects the paradigm shift called for by the EEA in its SOER
2020 report '*(16) by setting out to transform key systems in the European economy.
This ambition reaches beyond sectoral approaches to mainstream sustainability
across all policy areas and transform Europe's core production and consumption
systems (Figure 2.2'"). Building on the EGD, the 8 th Environment Action Programme
(8 th EAP) establishes a framework for action on environment and climate policy up
to 2030, setting objectives for 2030 and the long-term 2050 objective of living well
within planetary boundaries.

In the context of the EC's new mandate, the Political Guidelines for 2024 to 2029
emphasise the ongoing importance of delivering on the legislative commitments
agreed-upon under the EGD and of staying the course on its goals. This section
provides an overview of legislative developments in the environment and climate
policy landscape under the EGD.

15 Sachs, J. D, et al,, 2024, The SDGs and the UN Summit of the Future — Sustainable Development Report 2024
(https://sdgtransformationcenter.org/reports/sustainable-development-report-2024) accessed 22 January 2025.

16 EEA, 2019, The European environment — state and outlook 2020 (https://www.eea.europa.eu/soer/publications/soer-2020)
accessed 12 August 2025.

17 EC, 2019, 'Communication from the Commission to the European Parliament, the European Council, the Council, the European
Economic and Social Committee and the Committee of the Regions - The European Green Deal (COM/2019/640 final)' (https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=celex:52019DC0640) accessed 14 June 2025.
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Figure 2.2 Strategies under the European Green Deal
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At the core of the EGD is the objective to achieve climate neutrality by 2050, which
became a binding target in the EU Climate Law. The Climate Law also requires that,
as an intermediate step, net GHG emissions are reduced by at least 55% by 2030
compared to 1990 levels.

The Fit for 55 package established specific objectives to increase the EU's natural
carbon sinks, cut methane emissions and capture, transport, use and store carbon
dioxide (CO,).

The EU's Emissions Trading System (EU ETS) was revised in 2023, with a new
emissions trading system, ETS 2, to be launched in 2027, covering buildings, road
transport and other fuels.

To deliver on the EU's climate ambition, progress has been made around ensuring
access to clean, affordable and secure energy. The EC initiative REPowerEU was
launched in 2022 in response to the energy crisis caused by Russia's invasion of
Ukraine; it has successfully accelerated the transformation to clean energy. Under
REPowerEU, the renewable energy directive was revised to include a binding target
to increase the share of renewables in the EU's overall energy consumption to 42.5%
by 2030, with an ambition to reach 45%.

The energy efficiency directive was also revised, making it binding for EU countries to
collectively ensure an additional 11.7% reduction in energy consumption by 2030,
compared to the projections in the EU reference scenario 2020. In May 2024, the
revised energy performance of buildings directive came into force, focused on
increasing the rate of renovation in the EU, particularly for the worst-performing
buildings.

The Net-Zero Industry Act aims to enhance European manufacturing capacity for net-
zero technologies and their key components, setting a goal for EU manufacturing
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capacity of net-zero technologies to deliver at least 40% of the EU's annual
deployment needs by 2030. By 2030, the act aims to create an EU market for CO ,
storage services. It sets an EU-level goal and sets a target for annual CO , storage
capacity of at least 50 million tonnes by 2030.

To accelerate the shift to sustainable mobility in Europe, revisions to the EU ETS aim
to help reduce emissions from aviation, while the new EU ETS 2 will cover road
transport. Under the Fit for 55 policy package, the EU has adopted the regulation on
CO. emission performance standards. It sets binding targets, notably for a 100%
reduction in emissions from new cars and vans by 2035 along with regulations on
shipping and aviation. In addition, the emission standards for heavy-duty vehicles set
by Regulation (EU) 2019/1242 were revised and the amendments to the regulation
entered into force on 26 June 2024.

Adapting to climate change

Ensuring that Europe can adapt to the unavoidable impacts of climate change is a
cross-cutting theme in the EGD. The EU Adaptation Strategy, adopted in 2021, aims
to make adaptation smarter, swifter and more systemic; it also aims to step up
international action on adaptation to climate change. This should primarily be
achieved through improved national adaptation strategies and plans. In 2024 the EC
responded to the EEA's European Climate Risk Assessment '8(18) with a
communication on managing climate risks. The Communication identified key
principles for climate resilience, including:

* Avoiding maladaptation to ensure that resilience measures do not shift risks onto
others or worsen future risks;

» Systemic action involving cross-sectoral solutions to address interlinked climate
risks; and

* Transformational change to ensure that adaptation is ambitious, inclusive, and does
not lead to social and economic disparities.

Additionally, the EU has increased funding to support people and regions affected by
increasingly frequent climate events through the EU Solidarity Fund,
NextGenerationEU and the EU Civil Protection Mechanism.

Zero pollution and a circular economy

To deliver on the ambition for a zero-pollution ambition for a toxic-free environment,
the Zero Pollution Action Plan was adopted in 2021, establishing targets to speed up
pollution reduction at source. Under this umbrella, the revised urban wastewater
treatment directive, ambitious new rules for ambient air quality and the Euro 7
regulation have all been adopted, while new rules have been agreed on toy safety
and on detergents and surfactants.

Progress was made on reducing microplastic pollution; restrictions on microplastics
being added to products have been adopted and a proposal has been made to
introduce further measures to prevent pellet losses in the environment.

The EC's Chemical Strategy for Sustainability sets out the goal to better protect
people and the environment from hazardous chemicals. Additionally, actions are
ongoing to promote the EC's assessment framework safe and sustainable by design
chemicals and materials, with the development of a European assessment
framework '°(19) and methodological guidance %(20).

The role of industry as an enabler for a clean and circular economy is also prominent.
The Circular Economy Action Plan, announced in 2020, aims to decouple economic

18

risk-assessment) accessed 12 March 2024.

19 EC, 2022, 'safe and sustainable by design — European Commission’

(https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/chemicals-and-advanced-

materials/safe-and-sustainable-design_en) accessed 15 April 2025.

EEA, 2024, European climate risk assessment, EEA Report No 1/2024 (https://www.eea.europa.eu/publications/european-climate-

20 Abbate, E., et al., 2024, 'safe and Sustainable by Design chemicals and materials — Methodological Guidance’, JRC Publications

Repository (https://publications.jrc.ec.europa.eu/repository/handle/JRC138035) accessed 15 April 2025.
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growth from resource use, and shift to circular systems in production and
consumption.

Since then, EU regulations on the ecodesign for sustainable products, batteries,
construction products and packaging have come into force, along with proposals to
reduce food waste. The Strategy for Sustainable and Circular Textiles, communicated
in 2022, aims to create a coherent framework to address the growing impact of
textiles on the environment by changing the way they are produced and consumed.

The Critical Raw Materials Act aims to ensure secure and sustainable supplies of
critical raw materials for Europe's industry. It aims to increase resilience by reducing
dependencies on imports from single country suppliers, increasing preparedness —
for example through the build-up of strategic stockpiles, and promoting supply chain
sustainability and circularity. It identifies a list of critical raw materials and a list of
strategic raw materials, crucial for technologies for the green and digital transition.
The Act sets benchmarks for domestic capacities along the strategic raw material
supply chain to be reached by 2030, at 10% of the EU's annual needs for extraction
and at 40% for processing and 25% for recycling. No more than 65% of EU's annual
needs for each strategic raw material at any relevant stage of processing should
come from a single third country.

Protecting and restoring ecosystems and biodiversity

The Biodiversity Strategy for 2030 is a long-term plan to put biodiversity on the road
to recovery by 2030. To deliver on the Strategy's goals, the nature restoration
regulation, adopted in 2024, aims to restore ecosystems, habitats and species across
the EU's land and sea areas and sets binding targets for specific habitats and
species, with measures to cover at least 20% of the EU's land and sea areas by
2030, and ultimately all ecosystems in need of restoration by 2050. The regulation
contains the following specific targets:

« improving and re-establishing biodiverse habitats on a large scale, and bringing
back species populations by improving and enlarging their habitats;

« reversing the decline of pollinator populations by 2030, and achieving an increasing
trend for pollinator populations, with a methodology for regular monitoring of
pollinators;

« achieving an increasing trend for standing and lying deadwood, uneven aged
forests, forest connectivity, abundance of common forest birds and stock of
organic carbon;

* preventing any net loss of green urban space and tree cover by 2030, and a
steadily increasing their total area from 2030;

« increasing populations of grassland butterflies and farmland birds, the stock of
organic carbon in cropland mineral soils, and the share of agricultural land with
high-diversity landscape features, as well as restoring drained peatlands under
agricultural use;

* restoring marine habitats such as seagrass beds or sediment bottoms that deliver
significant benefits, including for climate change mitigation, and restoring the
habitats of iconic marine species such as dolphins and porpoises, sharks and
seabirds; and

« identifying and removing barriers to the connectivity of surface waters, so that at
least 25,000 km of rivers are restored to a free-flowing state by 2030.

A provisional agreement has also been reached on a directive establishing a
framework for soil monitoring.

Sustainable investment

The EC has pledged to mobilise at least EUR 1 trillion in sustainable investments
over the next decade, with the EU Taxonomy providing a definition of economic
activities that can be considered environmentally sustainable for financial and non-
financial companies. The EU budget for 2021-2027 plays a key role in supporting the
green transition. By 2027, the EU is expected to have allocated EUR 658 billion to
climate action, accounting for 34.3% of the EU's overall budget.
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To leverage private sector investment in green and sustainable projects, sustainable
finance measures such as the taxonomy regulation and the voluntary green bond
standard have been implemented. Under the corporate sustainability reporting
directive (CSRD) a broader set of large companies, as well as listed SMEs, are
required to report on sustainability, enabling investors and other stakeholders to
assess companies' impact and to judge financial risks and opportunities arising from
climate change and other sustainability issues.

Research and innovation

The EU's key funding programme for research and innovation, Horizon Europe, runs
up to 2027 and fosters the development of technologies, solutions and disruptive
innovations needed to transform Europe's economy towards sustainability. Horizon
Europe is key to leveraging national public and private investment in research and
innovation, with over 35% of spending allocated to addressing climate change, while
10% of the budget from 2025 to 2027 is committed to biodiversity. The EC made
EUR 1 billion available under the EGD research and innovation call — the last and
biggest call under Horizon 2020.

A just transition

Europe is committed to building a fair and inclusive society, as set out in the
European Pillar of Social Rights. Recognising that social and environmental
problems facing Europe are interwoven #'(21) , the EGD acknowledges the need to
transition towards sustainability in a just manner, ensuring no one is left behind. The
Council recommendation on ensuring a fair transition towards climate neutrality
invites Member States 'to adopt and implement, in close cooperation with social
partners as relevant, comprehensive and coherent policy packages, addressing the
employment and social aspects to promote a fair transition across all policies, notably
climate, energy and environmental policies' ?(22).

In December 2023 the EC published its EU-wide assessment of the draft updated
national energy and climate plans #(23) , stressing the need for Member States to
adopt more comprehensive just transition strategies.

A central tool for achieving this just transition is the Just Transition Mechanism.
Around EUR 55 billion has been earmarked for the 2021-2027 period for the most
affected regions, to alleviate the socio-economic impact of the transition. The Just
Transition Fund is the first pillar of the mechanism and supports the economic
diversification and reconversion of affected territories, including for example re-
skilling workers, promoting clean energy and transforming carbon-intensive
installations.

Additionally, as part of the Fit for 55 package, the Social Climate Fund was
established to mitigate the social and distributional impacts of the new ETS 2 for
buildings and road transport, providing targeted support to vulnerable groups,
particularly households that struggle to pay their energy and transport bills. Together
with a mandatory 25% contribution by Member States to their social climate plans,
the Social Climate Fund should mobilise at least EUR 86.7 billion of public funds over
the 2026-2032 period.

21 EEA, 2024, Delivering justice in sustainability transitions, EEA Briefing no. 26/2023
(https://www.eea.europa.eu/publications/delivering-justice-in-sustainability-transitions) accessed 27 March 2024.

22 EU, 2022, Council Recommendation of 16 June 2022 on ensuring a fair transition towards climate neutrality 2022/C 243/04 (OJ C

243, 27.6.2022, pp. 35-51).

23 EC, 2023, 'EU wide assessment of the draft updated National Energy and Climate Plans An important step towards the more
ambitious 2030 energy and climate objectives under the European Green Deal and RePowerEU’
(https://eur-lex.europa.eu/resource.html?uri=cellar:bb8fb395-9d9c-11ee-b164-01aa75ed71a1.0001.02/DOC_1&format=PDF)
accessed 7 April 2025.
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2.3 Implementation to cut costs and deliver a level playing field

The environmental and climate legislation agreed under the last mandate has the
potential to deliver significant progress if implemented and enforced. The onus now
falls on Member States to fully implement the legislation that has been agreed over
the past 5 years. Failed or weak implementation means that environment and climate
impacts persist, public trust is undermined, and businesses compete on an uneven
playing field.

According to the EC's 2025 Environmental Implementation Review, the costs of
failure to implement EU environmental laws through air and water pollution, nature
degradation and waste are estimated at EUR 180 billion per year for the EU;
approximately 1% of EU GDP. Effective and full implementation of environmental
policies could cut these costs, while ensuring a level playing field for companies
across the EU single market 24(24).

Arecent report from the EC's Joint Research Centre provides a comprehensive
assessment of progress towards 154 binding and non-binding policy targets set out
under the EGD. Targets cover key sectors, including climate, energy, circular
economy, transport, agriculture and food, ecosystems and biodiversity, water, soil
and air pollution. There has been progress on 62% of targets and 21% are well on
track. As of mid-2024, 32 of the 154 targets are currently ‘on track’, 64 fall into the
'acceleration needed’ category and 15 are found to be 'not progressing' or 'regressing
". For 43 of the targets, no data are currently available 25(25).

2.4 The EU's global role around the environment and climate

The EU's ambitious climate targets and high environmental standards have made
Europe a credible leader and advocate for increased ambition globally. On the
international stage, the EU has been active in securing multi-national agreements
that provide the foundation for global action on climate change and biodiversity loss.
The EU has led the way on climate change, contributed to the United Nations
Framework Convention on Climate Change (UNFCCC) processes and played a key
role in securing the Paris Agreement. The EU was also a driver of the Kunming-
Montreal Global Biodiversity Framework %(26). Furthermore, it is involved in ongoing
negotiations to develop a global agreement on plastics pollution #(27).

Box 2.5 Paris Agreement and the Kunming-Montreal Global Biodiversity
Framework

The Paris Agreement (2015)

The Paris Agreement, adopted under the UNFCCC, is a cornerstone of global climate
action. It aims to:

» limit global temperature rise to well below 2°C and pursue efforts to limit it to 1.5°C;

» enhance resilience and strengthen adaptation to climate impacts and reduce
vulnerabilities; and

» mobilise public and private investments in support of low-emission, climate-resilient
pathways.

The agreement requires countries to submit and update Nationally-Determined
Contributions (NDCs) every 5 years to ensure progress and ambition. The EU

24 EC, 2025, '2025 Environmental Implementation Review - European Commission’
(https://environment.ec.europa.eu/publications/2025-environmental-implementation-review_en) accessed 8 August 2025.

25 JRC, et al., 2025, Delivering the EU Green Deal — Progress towards targets, Science for Policy Report No JRC140372
(https://publications.jrc.ec.europa.eu/repository/handle/JRC140372) accessed 20 March 2025.

26 UN, 2022, 'EU aims high at COP15’, Regional Information Centre for Western Europe (https://unric.org/en/eu-aims-high-at-cop15/)
accessed 13 December 2024.

27 EC, 2023, 'Reducing plastic pollution: Negotiations towards a new global instrument to combat plastic pollution advance’
(https://environment.ec.europa.eu/news/negotiations-towards-new-global-instrument-combat-plastic-pollution-advance-2023-11-
20_en) accessed 13 December 2024.
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submitted its updated NDC in December 2023 and will submit an updated version in
2025.

The Kunming-Montreal Global Biodiversity Framework (2022)

The Kunming-Montreal Global Biodiversity Framework, adopted under the
Convention on Biological Diversity, aims to halt and reverse biodiversity loss. It
includes four long-term goals for 2050: 'Protect and Restore’, ‘Prosper with Nature’,
'share Benefits Fairly’ and 'Invest and Collaborate'. It also sets 23 targets to be
achieved by 2030, including to protect 30% of terrestrial and marine areas and to
mobilise at least EUR 150 billion per year.

The EU submitted its implementation targets in 2024 and will report on its progress
by February 2026.

To reduce European consumers' impact abroad and encourage further action on
sustainability in trading partner countries, the EU has also adopted two landmark
initiatives. The Regulation on Deforestation-free Products aims to ensure that
products bought, used and consumed by European citizens do not contribute to
deforestation or forest degradation worldwide. Initially scheduled to apply from 30
December 2024, its application has been delayed. The regulation will be binding from
30 December 2025 for large operators and traders, while micro- and small
companies will have to apply it as of 30 June 2026.

The carbon border adjustment mechanism (CBAM) will apply from 2026 and aims to
prevent carbon leakage by ensuring that the carbon price of imports is equivalent to
the carbon price of domestic production (see Box 2.6).

Box 2.6 Carbon border adjustment mechanism

The EU's CBAM was introduced in 2023 and aims to reduce carbon emissions, put a
fair price on the carbon emitted during the production of carbon-intensive goods
imported into the EU, and encourage cleaner industrial production in third countries.
By confirming that a price has been paid for the carbon emissions embedded in
imports of certain goods, the CBAM will ensure the carbon price of imports is
equivalent to the carbon price of EU production and that the EU's climate objectives
are not undermined.

The CBAM will apply from 2026, with the current transitional phase running from
2023 to 2025. This gradual introduction of the CBAM is aligned with the phase-out of
the allocation of free allowances under the EU ETS to support the decarbonisation of
EU industry. The CBAM will initially apply to products with a high risk of carbon
leakage, such as iron and steel, cement, fertilisers, aluminium, hydrogen and
electricity.

Building on the experiences gained during the transitional phase, CBAM will be
simplified to reduce the administrative burden on industries and their supply chains
while continuing to incentivise global carbon pricing. At the same time, the EC will
propose further amendments to the CBAM regulation to extend the scope to further
downstream products and introduce additional anti-circumvention measures.

In parallel, the EU continues to further support the decarbonisation efforts of partner
countries through technical assistance and regulatory cooperation. For example, the
International Carbon Markets and Carbon Pricing Diplomacy Task Force supports
partner countries in developing effective carbon pricing policies and robust
approaches to international carbon markets.
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3 Europe's environment and climate: state and

outlook

Key messages

* Europe is the fastest-warming continent in the world and its climate is changing at
an alarming rate, threatening security, public health, ecosystems, infrastructure and
the economy. Over 240,000 people died because of weather- and climate-related
extreme events from 1980 to 2023 in the EU-27. Weather- and climate-related
extremes caused economic losses estimated at EUR 2023 738 billion in the EU-27 from
1980 to 2023, with over EUR 2023 162 billion in costs from 2021 to 2023 alone. The
insurance protection gap across Europe is substantial, with most countries reporting
over 50% of losses as uninsured.

* Managing the climate crisis requires a dual approach: increasing resilience and
mitigating climate change. Europe must accelerate its implementation of adaptation
measures to avoid future costs and consequences linked to climate change. At the
same time, it must continue to reduce greenhouse gas emissions and increase
carbon removals.

* Europe is a world leader in mitigating climate change. The EU has successfully cut
net domestic greenhouse gas emissions by 37% since 1990, due to reductions in
fossil fuel use and doubling the share of renewables since 2005. This provides a
model for how climate action can boost competitiveness and energy security by
lowering dependency on imported fossil fuels and increasing the share of
domestically produced renewable energy.

* Biodiversity is in poor condition across terrestrial, freshwater and marine
ecosystems in Europe due to persistent pressures from production and consumption
systems, most notably the food system. Overall, 81% of protected habitats are in a
poor or bad state, 60-70% of soils are degraded and 62% of water bodies are not in
good ecological status. Past policy targets have not been met and it is unlikely that
2030 targets will be achieved. Climate change impacts are expected to intensify and
exacerbate other pressures on biodiversity.

» The degradation of aquatic ecosystems threatens Europe's water resilience. Water
stress affects 30% of the European territory and 34% of the population. Climate
change will exacerbate water stress, potentially leading to competition for water
resources. Water availability is key to ensuring Europe's security and
competitiveness in the future.

* Preventing pollution reduces the burden of death and disease: EU policies to
improve air quality have saved lives, with a 45% reduction in premature deaths
attributable to fine particulate matter (PM 2.5 ) from 2005 to 2022. Nevertheless,
pollution continues to reduce quality of life in Europe significantly, with at least 10% of
premature deaths in Europe driven by exposure to polluted air, water and soil, noise
and harmful chemicals.

» The greatest impacts from environmental risks to health fall on socio-economically
deprived groups and vulnerable groups such as children, the elderly, the chronically
ill and people with disabilities.
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3 Europe's environment and climate: state and outlook

Introduction

This chapter provides a science-based assessment of the state and outlook for
Europe's environment and climate. The assessment covers three topics:

* biodiversity and ecosystems;

« climate change mitigation and adaptation; and

« pollution and environmental health.

For each topic, answers are provided to the following questions:
* What is covered in the assessment of each area?

» Why is it important to the European population?

» What is the EU doing in the area?

* What is the current state at the European level?

» What were the trends over the past 10 to 15 years?

* What is the outlook for the next 10 to 15 years?

» What are the prospects of meeting current EU policy targets?

» What are the main drivers and pressures — especially from economic sectors —
that lie behind the trends?

The evidence presented here is based on the thematic briefings of Europe's
environment 2025, which in turn are based on the latest quantitative data formally
reported to the European Environment Agency (EEA) by its member countries across
Europe. It provides the most robust, credible and up-to-date assessment available of
Europe's environment and climate.
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3.1 Biodiversity and ecosystems

3.1.1 Introduction

What is covered?

The term 'biodiversity’ refers to the variety of life on Earth, including diversity within
species, between species and across ecosystems. This section examines the current
state of biodiversity and habitats across terrestrial, freshwater and marine
ecosystems in Europe. It builds on evidence from the briefings under the theme
biodiversity and ecosystems, describes the main pressures and explains why Europe
is not on track to halt the loss of biodiversity.

Why is it important?

Biodiversity and ecosystems are vital for sustaining life on Earth, providing a wide
range of essential goods and services that support society, the economy, and human
health and well-being. These ecosystem services can be divided into three
categories — provisioning, regulating/maintaining and cultural services (Figure 3.1).
Despite this, human activities are driving an unprecedented loss of biodiversity and
ecosystem degradation, with biosphere integrity among the six planetary boundaries
that have already been transgressed '(1).

How do ecosystem services underpin the EU economy? Up to 36% of the EU's gross
value added significantly depends on nature %(2). The European Central Bank has
estimated that nearly 75% of all bank loans in the euro area are to companies that
are highly dependent on at least one ecosystem service 3(3). Without functioning
ecosystems, businesses face disruptions, increased costs and financial
vulnerabilities.

Protecting nature is an economic necessity, vital for water and food security, and a
key tool in mitigating and adapting to climate change.

1 Richardson, K., et al., 2023, 'Earth beyond six of nine planetary boundaries’, Science Advances 9(37), p. eadh2458 (DOI:
10.1126/sciadv.adh2458).

2 JRC, et al., 2025, The EU economy's dependency on nature, JRC Working Papers in Economics and Finance, 2025/4 No
JRC140304 (https://publications.jrc.ec.europa.eu/repository/handle/JRC140304) accessed 2 April 2025.

3 ECB, 2023, 'The economy and banks need nature to survive'
(https://www.ecb.europa.eu/press/blog/date/2023/html/ecb.blog230608~5cffb7c349.en.html) accessed 8 August 2025.
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Figure 3.1 Ecosystems services — benefits and costs
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What is the EU doing?

The EU has a robust framework of environmental legislation in place aimed at
protecting and restoring biodiversity and habitats across terrestrial, freshwater and
marine ecosystems. The measures include the habitats and birds directives, the
water framework directive, the marine strategy framework directive (MSFD) and the
invasive alien species regulation.

The European Green Deal aimed to strengthen this framework with initiatives such
as the EU Biodiversity Strategy for 2030, the EU Forest Strategy for 2030, the EU
Soil Strategy for 2030, the EU pollinators initiative and the zero pollution action plan
(ZPAP). Recently, the EU also adopted the nature restoration regulation (NRR),
which is a significant addition to EU environmental legislation (Box 3.1).

In addition, a provisional agreement has been reached on a directive establishing a
framework for soil monitoring. It is also foreseen that a new EU Bioeconomy
Strategy, which should ensure a sustainable supply of biomass and its use in line
with circularity principles, will be adopted by the end of 2025.

The EU Biodiversity Strategy for 2030 aims to put Europe's biodiversity on the path to
recovery by 2030 and contains specific commitments and actions to be delivered by
2030. Many sectoral policies also have an important impact on biodiversity, such as
the Common Agricultural Policy (CAP), the Common Fisheries Policy (CFP), the
Sustainable Blue Economy and the recent Vision for Agriculture and Food.

Box 3.1 The nature restoration regulation

The nature restoration regulation (NRR), which entered into force on 18 August 2024,
aims to restore a wide range of degraded ecosystems, habitats and species across
both land and sea areas within the EU.

Overall, the NRR aims to contribute to:

« the recovery of biodiverse and resilient ecosystems;

« climate change mitigation and adaptation;

« the reversal of land degradation;

« food security; and

« the achievement of the EU's international commitments.

The overall objective at EU level is to put in place restoration measures on at least
20% of the EU's land and 20% of its sea areas by 2030, and in all ecosystems in
need by 2050.

To meet these goals, the NRR sets out specific, legally-binding targets that cover
habitats already protected under existing EU legislation and in need of restoration, as
well as e.g. agricultural, urban and forest ecosystems (see Chapter 2).

Each Member State will submit its draft national restoration plan (NRP) by
September 2026 to the European Commission. The NRPs will then be reviewed to
ensure they adequately meet the targets and obligations set under the NRR. Final
NRPs should be submitted and published by September 2027.

Source: EC “(4).

4 EU, 2024, Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24 June 2024 on nature restoration and
amending Regulation (EU) 2022/869 (OJ L, 2024/1991, 29.7.2024).
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The global dimension

The biodiversity crisis is global. It is declining faster than at any time in human history
5(5). Biodiversity loss transcends national borders and actions in one region can have
cascading impacts elsewhere. In our globalised economy, international trade often
exacerbates biodiversity loss and ecosystem degradation, typically in regions far
from where goods are consumed. For example, 80% of recent global land-use
change impacts — a major driver of global biodiversity loss — are linked to increased
agri-food exports from biodiversity-rich regions (6).

Europe's imports of resources from around the world significantly contribute to
biodiversity decline beyond its borders — a reality not always apparent to the
average consumer. For example, between 2008 and 2017, nearly 6% of tropical
deforestation was linked to the production of palm oil, meat, soy, cocoa, maize,
timber, rubber and biofuels that were imported to the EU (7).

It is imperative that the EU and its Member States monitor and reduce the external
pressure they place on biodiversity, habitats and ecosystems. Indeed, the EU has
recently enacted legislation to mitigate its impact on biodiversity beyond Europe's
borders, such as the regulation on deforestation-free products. At the global level, the
EU and its Member States are part of the Kunming-Montreal Global Biodiversity
Framework which sets out ambitious policy targets (Box 2.5 in Chapter 2); these
include conserving at least 30% of terrestrial, inland water, and coastal and marine
areas by 2030.

What is the current state at the European level?

Table 3.1 compiles past trend assessments over the last 10 to 15 years, outlooks 10
to 15 years ahead, and assessments of the prospects of meeting 2030 and 2050 EU
policy targets (where in place) from the eight thematic briefings on biodiversity and
ecosystems. Details on the assessments, as well as on cross-cutting drivers and
pressures, are provided in Sections 3.1.2 to 3.1.4.

Table 3.1 Overview of assessment results on biodiversity and ecosystems

State of . Water and Ecosystems Land use . Biodiversity
L , Pollution of  Protected . . Soil .
Briefing Europe's climate and climate and land investment
o . ecosystems areas . ; resources
biodiversity impacts impacts take needs

Past trends (10-15

years)

Outlook (10-15
years)

Prospects of
meeting EU policy
targets for 2030

Prospects of
meeting EU policy

targets for 2050
Trends (are expected to) S
Improving trends (are expected to) show a mixed Deteriorating trends (are
- . . expected to) - .
dominate/largely on track to meet picture/partially on track to . No specific policy targets
. ) dominate/largely not on
policy targets meet targets/highly

uncertain track to meet policy targets

Source: Biodiversity and ecosystem briefings of Europe's environment 2025.

5 IPBES, 2019, The global assessment report on Biodiversity and Ecosystem Services, Brondizio, E. S., Settele, J., Diaz, S., Ngo, H.
T. (eds). (https://www.ipbes.net/global-assessment) accessed 8 August 2025.

6 Cabernard, L., et al., 2024, 'Biodiversity impacts of recent land-use change driven by increases in agri-food imports’, Nature
Sustainability 7(11), pp. 1512-1524 (DOI: 10.1038/s41893-024-01433-4).

7 EC, 2021, Commission staff working document - Impact assessment minimising the risk of deforestation and forest degradation
associated with products placed on the EU market Accompanying the document Proposal for a REGULATION OF THE
EUROPEAN PARLIAMENT AND OF THE COUNCIL on the making available on the Union market as well as export from the Union
of certain commodities and products associated with deforestation and forest degradation and repealing Regulation (EU) No
995/2010 (SWD(2021) 326 final).
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3.1.2 Past trends

Biodiversity in Europe has been declining, with the evidence indicating that
biodiversity is in a poor state across terrestrial, freshwater and marine ecosystems
(for details see briefing 'state of Europe's biodiversity'). Reporting from the birds and
habitats directive for the period 2019-2024 will only be published in 2026. However,
the previous reporting period (2013-2018) showed that 62% of protected species (not
comprising bird species) and 81% of protected habitats (Figure 3.2), and 39% of
protected bird species, were in a poor or bad conservation status at the EU level
During the same period, 30% of protected bird species had decreasing trends, while
35% of all protected non-bird species and 36% of all protected habitats not in god
status had deteriorating trends ¥(8). Long-term trends also show that between 1990
and 2023, the index of 168 common birds decreased by 15% in the EU %(9).
Meanwhile, the grassland butterfly index in Europe shows that between 1991 and
2020, populations of 15 grassland butterfly species decreased significantly, by 29.5%
'°(10). In addition, a dramatic decline in insects over decades has been documented;
in some protected areas, insect numbers have decreased by 75% "(11). Similarly,
the EU ecosystem assessment shows that ecosystem conditions were generally
poor, due to constant pressure %(12).

8 EEA, 2020, State of nature in the EU: Results from reporting under the nature directives 2013-2018, EEA Report No 10/2020
(https://data.europa.eu/doi/10.2800/088178) accessed 9 May 2025.

9 EEA, 2025, 'Common bird index in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/common-bird-index-in-europe)
accessed 25 April 2025.

10 EEA, 2023, 'Grassland butterfly index in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/grassland-butterfly-index-in-
europe-1) accessed 25 April 2025.

11 Hallmann, C. A, et al., 2017, 'More than 75 percent decline over 27 years in total flying insect biomass in protected areas’, PLOS
ONE 12(10) (DOI: 10.1371/journal.pone.0185809).

12 JRC, 2020, Mapping and assessment of ecosystems and their services: An EU ecosystem assessment, JRC Science for Policy
Report No JRC120383 (https://publications.jrc.ec.europa.eu/repository/handle/JRC120383) accessed 20 August 2021.
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Figure 3.2 Conservation status of species (left) and habitats (right) under protected
the EU Habitats Directive

Conservation status of species (2,825 assessments) Conservation status of habitats (818 assessments)

B Good B Unknown Poor B Bad

Source:  EEA(31%)

Source "¥(13), (14)

Only 38% of rivers, lakes, and transitional and coastal waters had a good or high
ecological status in 2021. In fact, this figure has remained largely unchanged since
2015 ®(15). Similarly, the EU's marine ecosystems continued to show signs of
degradation and a loss of resilience, with a high proportion of marine mammals, fish,
birds and habitats not meeting ‘good environmental status’ criteria. Trends over time
in marine ecosystems were either declining or stable, as reported in 2018 '%(16). The
status of soils was also concerning, with 60-70% currently degraded, particularly in
agricultural areas but also in many wetlands and some forest areas (for details see
briefing 'soil resources’).

This general poor status of species and habitats across ecosystems can largely be
attributed to high human pressures, leading to cumulative impacts that cause
degradation and loss of function and structure that reduce overall ecosystem
resilience. Figure 3.3 shows the key pressures reported for the nature directives. The
pressures can be grouped into five main categories:

13 EEA, 2021, 'Conservation status of species under the EU Habitats Directive’ (https://www.eea.europa.eu/ims/conservation-status-
of-species-under) accessed 7 September 2022.

14 EEA, 2021, 'Conservation status of habitats under the EU Habitats Directive’
(https://www.eea.europa.eu/en/analysis/indicators/conservation-status-of-habitats-under) accessed 24 April 2025.

15 EEA, 2024, Europe's state of water 2024: the need for improved water resilience, EEA Report No 07/2024
(https://www.eea.europa.eu/en/analysis/publications/europes-state-of-water-2024) accessed 28 November 2024.

16 EEA, 2024, 'Good Environmental Status (GES) assessments of EU marine waters by integration level-MSFD Art.8 (2018)’
(https://water.europa.eu/marine/resources/msfd-reporting-data-tools/ges-assessment-dashboards/general-dashboards) accessed
30 April 2025.
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* changes in land and sea use;

« overexploitation of natural resources;
« climate change;

« pollution; and

« invasive alien species (IAS).

The cumulative impacts from these pressures continue to be a significant threat to
biodiversity and habitats across terrestrial (8) , freshwater (14,15) and marine "(17)
ecosystems.

Figure 3.3 Key pressures on biodiversity based on reporting for the nature directives

Agriculture is the most frequently reported pressure Urbanisation and leisure
for habitats and species, representing 21% of all activities account for 13% of all
pressures. reported pressures, although
Grassland abandonment and intensification are they represent 48% of all marine

particularly impacting pollinator species, farmland
birds and semi-natural habitats. *

pressures.

The modification on water
regimes, physical alteration of
water bodies and removal
ofsediments predominantly affect
freshwater habitats and fish.

Invasive alien species such as
the false indigo-bush
particularly affect dunes and
sclerophyllous scrubs as well as
species such as breeding

seabirds. For birds, 18% of all presssures

stem from the exploitation of
species, mainly relating to illegal
killing and hunting. In Europe, the
annual hunting bag amounts to at

Forestry activities represent
11% of all pressures,
particularly affecting forest
habitats and woodland

species. least 52 million birds.
Climate change is reporteda‘ Almost 50% of all pressures related
rising threat, particularly due to to pollution can be attributed to

ongoing changes in the air, water and soil pollution caused
temperature and to a decrease by agriculture.

in precipitation.

Note: The term 'nature directives’ refers collectively to the birds and habitats directives.

Source: EEAG@).
Changes in land and sea use

These changes have continued to disrupt habitats important for biodiversity. For
example, land take — the conversion of natural and semi-natural land into artificial
land such as settlements or commercial areas — increased by about 14% between
2005 and 2021 in the EU-27 (for details see briefing ‘Land use and land take’). In
freshwater environments, in 2021, changes to natural flow and function, for example,
from barriers and wetland draining, impacted about 50% of Europe's surface waters,
with adverse effects on aquatic biodiversity (15).

17 EEA, 2021, Europe's marine biodiversity remains under pressure, EEA Briefing no. 31/2020
(https://www.eea.europa.eu/publications/europes-marine-biodiversity-remains-under-pressure) accessed 2 November 2023.
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The marine environment is increasingly impacted by sea use change '®(18). This is
due to activities like maritime transport '°(19) and disturbances to the seabed from
bottom trawling (18). The growth in offshore renewable energy production highlights
the importance of balancing nature protection with developing more sustainable and
secure energy sources 2°(20).

Overexploitation of natural resources

Unsustainable agricultural practices and overexploitation of natural resources such
as sand, gravel and water have driven the degradation of ecosystems. The pressures
on both habitats and species that were most frequently reported by countries stem
from agriculture #'(21).

At the same time, overexploitation through persistent overfishing threatens Europe's
marine ecosystems, food security and biodiversity #(22). Water abstraction in the EU
decreased by 19% from 2000 to 2022 as reported by Member States. However,
water stress still affects about 30% of the EU land and 34% of the EU population
each year %%(23).

Climate change

Climate change is a significant driver of biodiversity loss and ecosystem degradation
across marine, freshwater and terrestrial ecosystems 24(24) (for details see briefing
'Ecosystems and climate impacts’). Climate change is also increasing the risks to
water security by exacerbating water scarcity, drought and floods, thereby
compromising water resilience (for details see briefing 'Water and climate impacts’).

Changes in temperature, precipitation patterns and aridity have all been causing
extreme weather events, such as droughts, floods and heatwaves. They have also
driven shifts in species distribution, such as changes in fish distribution in Europe's
seas *(25) , as well as ocean acidification and larger wild forest fires. These changes
degrade habitats across terrestrial, freshwater and marine ecosystems (26) in
Europe, undermining the resilience of ecosystems (26). Risks to coastal and marine
ecosystems are considered the most severe in the near term (2021-2040) and entail
the highest urgency to act (24).

Climate change threatens to degrade ecosystems to the point at which critical tipping
points are crossed; for example, boreal forests could suffer dieback at their southern
edge, while expanding on the tundra to the north #(27).
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Pollution

The trends in pressures from pollution on biodiversity and ecosystems are mixed,
with progress in some areas and ongoing challenges in others (for details see
briefing ‘Pollution of ecosystems’). For example, chemical pressures in some marine
regions have decreased (%28,%°29) as has the share of terrestrial habitats affected by
air pollution *°(30). Yet, pollution remains a major risk to biodiversity and habitats
across ecosystems, particularly from nutrients and pesticides used in agriculture and
microplastics.

Emissions of nitrogen oxides (NOx ), sulphur dioxide (SO ) and heavy metals have
declined significantly in recent decades. However, ammonia (NH ;) emissions have
remained persistently high in many areas and ozone (O ;) continues to pose a
widespread risk *'(31).

By 2021, only 30% of surface waters were classified as having good chemical status.
This was primarily due to a few persistent pollutants such as mercury (Hg) and
brominated flame retardants (15,%232). Between 2010 and 2022, of the nine
hazardous substances monitored in marine organisms, benzo(a)pyrene, lindane (y-
HCH) and polychlorinated biphenyl (PCB) exceeded safe limits. Available time trends
show that regions with decreasing concentrations are more prevalent than increasing
ones, however (29).

The monitoring and control of pollution becomes more complicated as emerging
chemicals move into widespread use and spread in the environment.

Invasive alien species (IAS)

IAS are animals and plants introduced into natural environments where they do not
naturally occur. They have negative impacts on biodiversity and ecosystem services.
IAS are one of the five most significant direct drivers of biodiversity loss. For
example, the average annual rate of new occurrences of non-indigenous species in
Europe's seas has been increasing, threatening marine biodiversity **(33). Several
IAS also represent a risk for human health by transmitting diseases. Overall, IAS are
costly to society: according to one estimate from 2023, they cost the EU EUR 26.64
billion per year, and this figure is projected to increase *(34). Under the EU's invasive
alien species regulation, there is a list of 88 species of concern across the Union —
47 animals and 41 plants — that are subject to restrictions and control measures
aimed at preventing their spread and reducing their impact. For example, the
Chinese mitten crab (Eriocheir sinensis), which has established in 18 EU Member
States, causes significant ecological and socio-economic damage, such as harming
fisheries and aquaculture 3(35).

Interactions of key pressures

The five key pressures on biodiversity — land- and sea-use change, direct
exploitation of organisms, climate change, pollution and IAS — are often

28 EEA, 2025, Zero pollution monitoring and outlook 2025, EEA-JRC Joint Report No 13/2024
(https://www.eea.europa.eu/en/analysis/publications/zero-pollution-monitoring-and-outlook-report) accessed 28 April 2025.

29 EEA, 2025, 'Hazardous substances in marine organisms in European seas’ (https://www.eea.europa.eu/en/european-zero-
pollution-dashboards/indicators/hazardous-substances-in-marine-organisms-in-european-seas) accessed 3 April 2025.

30 EEA, 2024, 'Eutrophication caused by atmospheric nitrogen deposition in Europe (indicator)’
(https://www.eea.europa.eu/en/analysis/indicators/eutrophication-caused-by-atmospheric-nitrogen) accessed 15 June 2025.

31 EEA, 2024, 'Air pollution in Europe: 2024 reporting status under the National Emission reduction Commitments Directive’
(https://www.eea.europa.eu/publications/national-emission-reduction-commitments-directive-2024/air-pollution-in-europe-2024)
accessed 17 October 2024.

32 EEA, 2024, 'surface waters chemical status’ (https://water.europa.eu/freshwater/europe-freshwater/water-framework-directive/
surface-water-chemical-status) accessed 22 May 2025.

33 EEA, 2024, 'Marine non-indigenous species in Europe's seas’ (https://www.eea.europa.eu/en/analysis/indicators/marine-non-
indigenous-species-in) accessed 30 April 2025.

34 Henry, M., etal., 2023, 'Unveiling the hidden economic toll of biological invasions in the European Union’, Environmental Sciences
Europe 35(1), p. 43 (DOI: 10.1186/s12302-023-00750-3).

35 EC, 2023, An introduction to the EU Regulation on Invasive Alien Species: version 2022, Publications Office of the European
Union.
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interconnected and can have cumulative or synergistic effects, meaning their
combined impact is greater than the sum of their individual effects. In particular,
climate change exacerbates other pressures.

For example, land-use change is driven by increased fire and drought risk, warm
conditions aid the spread of invasive species and pollution run-off during high levels
of precipitation drives a process referred to as eutrophication, where aquatic
environments become overly enriched with nutrients leading to an excessive growth
of algae. In addition, these pressures can disrupt the structures of ecological
networks and thereby increasing the risk of cascading extinctions *(36).

The degradation of biodiversity and habitats across terrestrial, freshwater, coastal
and marine ecosystems is interconnected. For example, the lack of progress in
improving the ecological status of rivers, lakes, coastal waters and marine waters in
Europe has largely been caused by persistent pressures on surface waters and
terrestrial ecosystems.

These persistent pressures include diffuse pollution from agriculture, degraded
forests and altered soil conditions. This pollution results in modifications to the quality
of the surface and groundwater and thus impacts whole ecosystems negatively.
Marine litter, predominantly originating from land-based sources, is an additional
pressure. It is transported through rivers and waterways, ultimately affecting marine
ecosystems ¥(37). The Baltic Sea offers an example of such cascading effects:
biodiversity trends in the marine ecosystems of the Baltic Sea, which are sensitive to
land-based pollution, have shown little to no improvement %(38).

These interlinkages underscore the importance of embracing a holistic 'source-to-
sea' approach — managing water resources and related issues across the entire
connected system from the source of a river to its outlet in the ocean — when
addressing environmental challenges, in recognition that interventions in the source
area of a river can significantly influence environments in areas far away, such as a
river delta (37).

Over the last decade, there has been an increase in the extent of protected areas —
a cornerstone measure for preserving biodiversity and ecosystems. In 2022, 26.1%
of the EU's land and 12.3% of its seas were protected (for details see briefing
'Protected areas’). While this expansion is promising, designating protected areas
alone does not guarantee that biodiversity is safeguarded effectively.

Many protected areas face pressures from tourism, agriculture, fisheries and
infrastructure development, which can undermine conservation goals. It is crucial that
these protected areas are ecologically representative, well-managed, and spatially
and functionally well-connected so that they can deliver tangible benefits to
biodiversity and ecosystems.

Biodiversity investment within the EU and its member states, including international
contributions, rose from EUR 2024 23 billion in 2014 to EUR 2024 31 billion in 2019.
Despite this increase, funding remains at the lower end of the estimated EU annual
need (for details see briefing ‘Biodiversity investment needs’ and Section 6.3).

3.1.3 Outlook and prospects for meeting policy targets

Most pressures on Europe's biodiversity and ecosystems remain high, raising serious
concerns about their future and the EU's terrestrial, freshwater and marine
ecosystems over the next 10 to 15 years. Species and habitats continue to
experience substantial pressures from human activities, such as resource extraction,

36 Strona, G. and Bradshaw, C. J. A., 2022, 'Coextinctions dominate future vertebrate losses from climate and land use change’,
Science Advances 8(50), p. eabn4345 (DOI: 10.1126/sciadv.abn4345).

37 EEA, 2024, From source to sea — The untold story of marine litter, EEA Web Report
(https://www.eea.europa.eu/publications/european-marine-litter-assessment/from-source-to-sea-the) accessed 21 May 2025.

38 HELCOM, 2023, State of the Baltic Sea 2023, Baltic Marine Environment Protection Commission Baltic Sea Environment
Proceedings No 194 (https://stateofthebalticsea.helcom.fi/) accessed 1 March 2024.
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infrastructure development and tourism. This is compounded by the escalating
impacts of climate change.

The natural flows and physical characteristics of surface waters continue to be
altered by activities including flood protection measures, agriculture and barriers from
old, often obsolete, infrastructure (15). Additionally, Europe's seas face increasing
pressures from the growing 'blue economy' — all industries and sectors related to the
use of oceans, seas and coasts, with impacts exacerbated by climate change (18).

The outlook for pollution is mixed. It is anticipated that chemical and plastic pollution,
as well as air deposition, will decrease, although eutrophication remains a significant
challenge. Diffuse pollution will continue to be a problem, though enhanced control
measures for urban wastewater and industrial emissions could reduce point-source
pollutants, such as industrial plants. Marine eutrophication is expected to remain
considerable; improvements in urban wastewater management will potentially be
offset by agricultural nutrient runoff and sea warming. Soil pollution should decline
due to reduced industrial emissions, air deposition and ozone precursor emissions,
though ongoing agricultural activities could hinder further improvements.

Europe will increasingly face severe climate impacts, including droughts, floods,
heatwaves and rising sea levels. These will impact both Europe's water resilience
and the health of Europe's biodiversity and ecosystems.

A number of challenges are anticipated in relation to water resilience. Prolonged
droughts will become more frequent, worsening water stress, particularly in southern
Europe *(39). Reduced snow cover and earlier snowmelt will exacerbate droughts
and flooding, intensifying economic competition for scarce water resources. River
and coastal flooding will increase, causing saltwater intrusion and reducing
groundwater quality (15,°40).

Key adaptation actions include reducing water abstraction, improving water
circularity, enhancing water retention and restoring ecosystems. However, these
measures alone will not eliminate climate risks. Preparedness, effective emergency
responses, and adaptive societal and economic practices remain essential for
reducing Europe's vulnerability (15).

Terrestrial, freshwater and marine ecosystems face serious climate-induced threats,
including changes in migration patterns and species distribution, ocean acidification,
habitat loss from changing land use and rising sea levels (24). Arctic ecosystems
face unprecedented warming, with nearly ice-free summers projected by 2050 #'(41).
Longer fire seasons with greater areas which are fire-prone, and increased pest and
disease outbreaks, are also expected. Nature conservation and restoration efforts
must incorporate climate scenarios to ensure that they are effective in the long term.

The proposed Soil Monitoring Law is expected to improve the detection of unhealthy
soils across all land uses; it suggests that sustainable soil management practices
would improve the functioning of soils where degraded. No matter what management
practices are used, however, climate change negatively impacts soil health.
Conversely, healthy soils play a pivotal role in addressing climate and environmental
challenges through improved water retention, carbon sequestration and nutrient
storage, and enhanced resilience against erosion and compaction. It is anticipated
that reduced air pollution will further mitigate soil acidification.

Is Europe on track to meet key policy targets and objectives?

The EU's biodiversity and habitats across ecosystems are not yet being protected,
conserved and enhanced in line with policy ambitions. The WFD required rivers,
lakes, transitional waters and coastal waters to have a good ecological status by
2015, with a possible delay up to 2027 under certain circumstances. However, by
2021, only 37% of Europe's surface water bodies had a good or high ecological
status (15).

39
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(https://www.eea.europa.eu/publications/water-resources-across-europe-confronting) accessed 2 July 2022.

EEA, 2022, Europe's groundwater — a key resource under pressure, EEA Briefing no. 03/2022
(https://www.eea.europa.eu/publications/europes-groundwater) accessed 14 January 2025.

EEA, 2025, 'Arctic and Baltic sea ice' (https://www.eea.europa.eu/en/analysis/indicators/arctic-and-baltic-sea-ice) accessed 14

January 2025.
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The goal to achieve good environmental status for marine waters by 2020 has
already been missed and is unlikely to be met by 2030. At the same time, the
previous headline target of the EU biodiversity strategy for 2020 — to halt and
reverse biodiversity loss — was not achieved “}(42). The 8th Environmental Action
Plan (EAP) and biodiversity strategy for 2030 also state the objective to halt and
reverse biodiversity loss but the outlook for achieving these goals appears bleak.

It is currently not possible to assess progress towards the targets of the NRR, as the
regulation has only recently entered into force and Member States are not required to
submit their draft NRPs until September 2026 (Box 3.1).

Arecent Joint Research Centre (JRC) report assesses progress towards
implementing the EU biodiversity strategy for 2030 (43). Indicators track 40% of the
targets set out in the strategy; in general, they show progress in the right direction,
though not in the case of indicators related to biodiversity state }(43,%44). The JRC
states that the pace of progress needs to accelerate massively to reach the 2030
targets. It highlights the need for environmental policies to be better implemented in
order to 'meet the maximum of targets by 2030' (43).

In the areas of water scarcity, drought or flood risk management in Europe, there are
currently no legally-binding targets. Europe's water management practices are poorly
adapted for managing rapid and extensive change; this compromises water
resilience.

Despite expected improvements, the EU is unlikely to achieve most of its pollution
policy targets, facing ongoing challenges in the areas of water quality, nutrient losses,
the release of microplastics, marine environmental status and the impacts of air
pollution on ecosystems (28). A good chemical status for freshwater ecosystems will
not be achieved in line with the requirement set out in the water framework directive.
The ZPAP target of a 50% reduction in nutrient loss to the environment by 2030 is
likely unattainable due to persistent agricultural emissions. Equally, except in the
case of beach litter, it may take a long time to achieve the good environmental status
of European marine ecosystems required by the MSFD “*(45). Despite anticipated
further reductions, the target to reduce the extent of EU ecosystems threatened by
air pollution by 25% is unlikely to be achieved.

Over the next 10-15 years, it will be crucial to accelerate the designation of protected
areas since a substantial gap remains in terms of reaching the non-binding targets
(of both the biodiversity strategy and the global biodiversity framework) for 2030
requiring 30% of land and marine territories to be protected. Although it is feasible to
achieve this target— particularly given commitments by several countries — it will
require significantly higher rates of designation compared to previous years.

There will need to be significant reductions in land conversion rates to meet the EU's
non-binding target of 'no net land take by 2050’ as outlined in the EU soil strategy for
2030. At present, reaching this target is uncertain but unlikely.

Given the considerable environmental legislation in place, it might seem
counterintuitive that the state of biodiversity is poor, even accounting for
implementation gaps. However, several factors explain this reality. First, there can be
substantial delays before reduced pressures lead to measurable improvements in
biodiversity and the condition of habitats. Second, despite recent reductions in some
pressures — such as some sources of pollution — pressures remain significant
overall. Third, evidence shows that while efforts to address biodiversity loss and
ecosystem degradation have had a positive effect “(46) , the gains are not sufficient
to meet the targets. Thus, without these ongoing efforts the state and outlook would

42 EC, 2022, 'Commission staff working document evaluation of the EU Biodiversity Strategy to 2020 (SWD(2022) 284 final)'
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52022SC0284) accessed 15 June 2025.

43 JRC, et al., 2025, Assessing progress in monitoring and implementing the EU Biodiversity Strategy for 2030, JRC Science for
Policy Report No JRC136024 (https://publications.jrc.ec.europa.eu/repository/handle/JRC136024) accessed 22 May 2025.

44 EC, 2023, 'EU Biodiversity Strategy Dashboard’ (https://dopa.jrc.ec.europa.eu/kcbd/EUBDS2030-dashboard/?version=1) accessed
22 May 2025.

45 JRC, et al., 2024, European Coastline Macro Litter Trends 2015-2021, JRC Technical Report No JRC138907
(https://publications.jrc.ec.europa.eu/repository/handle/JRC138907) accessed 22 May 2025.
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be even worse than the current situation. Fourth, reversing biodiversity loss and
ecosystem degradation requires not only the full implementation of existing
environmental legislation but also the full integration of environmental concerns into
the agriculture, energy, forestry, fisheries and transport sectors. It also requires a
transformation of the food system, given that it significantly contributes to
environmental pressures on biodiversity and ecosystems in the EU.

To conclude, the ambitious goals set for biodiversity and ecosystems have not yet
translated into improvements in the state of biodiversity. It is essential that Member
States fully and effectively implement environmental legislation aimed at protecting
and restoring biodiversity and habitats across terrestrial, freshwater and marine
ecosystems. This legislation includes the recent NRR, the nature directives, the WFD
and the MSFD. It is essential to fulfil the ambition in the NRR to implement
restoration measures across at least 20% of the EU's land and sea areas by 2030.

Implementation gaps are widespread under the nature directives, the WFD and the
MSFD “(47). A recent study found that delays in protecting 30% of the EU's land
area costs between EUR 11 billion — 30 billion per year, while it is estimated that the
total costs of not achieving 'good’ status in WFD and MSFD is EUR 51.1 billion per
year *3(48). Some important barriers to the effectively implementing these directives
include:

« insufficient financial and human resources for implementation;
* poor monitoring of progress;
» weak stakeholder involvement and low public support; and

» a lack of coherence between environmental objectives and sectoral policies, such
as agriculture, forestry, fisheries, energy and urban development, where
economic interests often override environmental concerns.

Given Europe's high economic dependence on biodiversity and well-functioning
ecosystem services, a better quantification and assessment of escalating nature-
related economic and financial risks is needed “°(49). In that context, the wider
application of natural capital accounting — a tool to measure the changes in the
stock and condition of ecosystems — is important, to integrate the value of
ecosystem services into policy and decision-making processes *(50).

Without careful design, some financial and economic incentives in agriculture and
fisheries can contribute to environmental pressures, potentially encouraging practices
that may not align with biodiversity goals. According to the Organisation for Economic
Co-operation and Development (OECD), it is essential to reform these incentives to
ensure they support sustainable practices rather than unintentionally drive
biodiversity loss *'(51).

46 Langhammer, P. F., et al., 2024, 'The positive impact of conservation action’, Science 384(6694), pp. 453-458 (DOI:
10.1126/science.adj6598).

47 EC, 2022, 'Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions Environmental Implementation Review 2022 Turning the tide through environmental
compliance (COM(2022) 438 final)' (https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=comnat: COM_2022_0438 FIN) accessed
17 January 2025.

48 EMRC, Logika Group and RPA Europe, et al., 2025, Update of the costs of not implementing EU environmental law, Publications
Office of the European Union.

49 Ceglar, A., et al., 2024, Economic and financial impacts of nature degradation and biodiversity loss, ECB Economic Bulletin No
6/2024 (https://www.ecb.europa.eu/press/economic-bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.html)
accessed 15 April 2025.

50 EEA, 2021, Measuring the extent and condition of European ecosystems, EEA Briefing no. 24/2020
(https://www.eea.europa.eu/en/analysis/publications/measuring-the-extent-and-condition-of-european-ecosystems) accessed 4
December 2024.

51 OECD, 2022, Identifying and assessing subsidies and other incentives harmful to biodiversity, OECD Environment Working Papers
(https://www.oecd.org/en/publications/identifying-and-assessing-subsidies-and-other-incentives-harmful-to-biodiversity_3e9118d3-
en.html) accessed 3 April 2025.
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3.1.4 Drivers and pressures

The five main pressures described in Section 3.1.2 stem from a range of underlying
causes related to the primary production sectors: agriculture, forestry and
fisheries/aquaculture, as well as from the energy and transport sectors. These
economic sectors impact biodiversity and ecosystems through demand for their
products and through direct environmental effects; they also play crucial roles in
broader production and consumption systems, such as the food, energy and mobility
systems.

Agriculture

The agricultural sector, the main food supplier, managed 38.8% of EU land as utilised
agricultural land in 2022 %2(52). As well as providing the foundation for our food
system, agriculture also supplies biomass for materials such as textiles and for
energy. In addition, farmers manage natural resources, with an effect on habitats and
species, and they also supply other services to society such as cultural and
recreational services. Thus, it can be seen that agriculture plays a crucial role in
contributing to food and nutrition security, human and ecosystem health, and
sustainability goals such as social well-being *(53).

In 2023, the EU's agricultural industry generated a gross value added of EUR 223.9
billion, contributing 1.3% of the EU's GDP *(54). As a leading global trader of agri-
food products, the EU saw a record net export of EUR 70.1 billion in 2023 %3(55). This
is linked to the high prices of EU exports against low-priced imports.

The EU is heavily reliant on imports of products for animal feed, such as soybean
and maize, products grown in tropical regions, such as cocoa, coffee and bananas,
and commodities for secondary processing, such as palm oil, beet and cane sugar
%(56). These imports drive the negative environmental footprint outside the EU such
as deforestation (7). Moreover, the EU is a net importer of mineral fertiliser, an
essential input for agricultural productivity 5(57).

With a total workforce of 8.5 million people (4% of the EU workforce in 2022 %(58) ),
agriculture provides jobs in rural areas. However, employment in the sector has
decreased dramatically over recent decades. Farmers are ageing and the number of
farms, especially smaller ones, has been decreasing. Additionally, the sector is facing
a major crisis in sourcing labour %°(59).

Agriculture is an ecosystem-based activity, as its production capacity depends on
ecosystems and their functioning. Biodiversity loss and environmental degradation —
such as the decrease in pollinators (partly due to pesticides) and soil degradation —
raise concerns about its sustainability. The degradation stems predominantly from
certain agricultural practices themselves. Intensification has created reliance on
chemical inputs which can leak into the environment. These practices lead to habitat

52 Eurostat, 2025, 'Land use statistics' (https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Land_use_statistics)
accessed 23 May 2025.

53 EEA, 2022, Transforming Europe's food system: assessing the EU policy mix, EEA Report No 14/2022
(https://data.europa.eu/doi/10.2800/295264) accessed 26 March 2024.

54 Eurostat, 2024, 'Performance of the agricultural sector’ (https://ec.europa.eu/eurostat/statistics-explained/index.php?
titte=Performance_of_the_agricultural_sector) accessed 15 January 2025.

55 EC, 2024, Monitoring EU agri-food trade. Developments in 2023, DG Agriculture and Rural Development, Brussels
(https://agriculture.ec.europa.eu/document/download/b2e5ee02-4a25-4a6b-9663-92dbee9eb211_en?filename=monitoring-agri-
food-trade_dec2023_en.pdf) accessed 11 August 2025.

56 EEA, 2021, Global climate change impacts and the supply of agricultural commodities to Europe, EEA Briefing no. 27/2020
(https://www.eea.europa.eu/publications/global-climate-change-impacts-and/global-climate-change-impacts-and) accessed 15 June
2025.

57 EC, 2022, '‘Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions Ensuring availability and affordability of fertilisers (COM(2022) 590 final/2)’'
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022DC0590(01)) accessed 20 January 2025.

58 Eurostat, 2025, 'Employment by detailed industry (NACE Rev.2) — national accounts (nama_10_a64_e)’
(https://ec.europa.eu/eurostat/databrowser/view/nama_10_a64_e__custom_17658378/default/table) accessed 4 August 2025.

59 Eurostat, 2022, 'Farmers and the agricultural labour force — statistics’
(https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Farmers_and_the_agricultural_labour_force -_statistics)
accessed 15 June 2025.
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loss and poor conservation status for many semi-natural habitats in the EU. Thus,
agriculture is one of the major drivers of soil degradation in Europe %(60).

Data show that 89% of the agricultural area in Europe is likely to have its soil
degraded by processes such as soil erosion and loss of soil organic carbon (60).
These processes cause soils to lose biodiversity and productivity. Moreover, some
agricultural activities — especially intensive cropping systems with excessive
fertilisation and intensive livestock breeding — release nutrients into water through
surface runoff or direct discharge, harming rivers and coastal ecosystems (15).

Declining pollinator populations significantly threaten crop yields. The contribution of
pollinators to the market value of agricultural crops is more than EUR 15 billion per
year in the EU ®'(61). Moreover, climate change reduces EU production capacity.
Adverse weather conditions like droughts have been negatively impacting crop
yields. For example, green maize harvest per hectare dropped by 16% in 2022 %4(62).

Despite the strong interrelationship between agricultural productivity and healthy
ecosystems, several agricultural practices are still degrading the capacity of
ecosystems to supply food in the future. Examples include monocropping, chemical
plant protection and unsustainable soil management practices. In contrast,
widespread practices such as extensive grazing help maintain natural and semi-
natural habitats. Incorporating ecosystem restoration into agricultural practices offers
opportunities to enhance food security and biodiversity ¢3(63).

Strategies outlined in the EGD's farm-to-fork initiative aim to increase organic farming
to at least 25% of the EU's agricultural area by 2030; this would require the amount
of organic land to be more than doubled ®(64). The uptake of agroecological farming
in the EU, a goal of the EU biodiversity strategy 2030, is still limited; a first estimate
suggests that 0.6% of farms were using agroecological practices in 2015 %(65).
Achieving these targets requires systemic changes that redefine the nexus between
food systems, human well-being and ecological health. The upcoming revision of the
CAP represents a key opportunity to better align socio-economic, environmental and
climate objectives.

Forestry

Forests in Europe are a vital component of the continent's environmental and
economic landscape, providing a wide range of ecosystem services and supporting
biodiversity. They cover 39% of EU land area ®(66) , acting as significant carbon
sinks and offering renewable resources such as wood, which is essential for both
materials and energy production. Additionally, these forests are crucial for recreation
and cultural services, enhancing the quality of life for many Europeans.

European forests face challenges despite an increase in forested areas. In 2022,
0.48 million people worked in forestry and logging in the EU-27 (58) , for a total value
added of EUR 29.5 billion ¢7(67) (0.2% of GDP). In total, wood-based industries,
which include the manufacturing of wood products, paper and paper products, as
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JRC and EEA, 2024, The state of soils in Europe — Fully evidenced, spatially organised assessment of the pressures driving soil
degradation, JRC-EEA Joint Report No JRC137600, JRC and EEA (https://data.europa.eu/doi/10.2760/7007291) accessed 16
January 2025.

EC, 2021, Proposal for an EU pollinator monitoring scheme., Publications Office (https://data.europa.eu/doi/10.2760/881843)
accessed 26 September 2024.

Eurostat, 2025, 'Crop production in EU standard humidity’
(https://ec.europa.eu/eurostat/databrowser/view/APRO_CPSH1__custom_3280083/bookmark/table?
lang=en&bookmarkld=1213fd57-810d-4858-b0eb-cabf65b822fd) accessed 21 August 2025.

Moret-Bailly, S. and Muro, M., 2024, The costs and benefits of transitioning to sustainable agriculture, IEEP
(https://ieep.eu/publications/the-costs-and-benefits-of-transitioning-to-sustainable-agriculture-in-the-eu-a-synthesis-of-existing-
knowledge/) accessed 15 June 2025.

EEA, 2024, 'Agricultural area under organic farming in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/agricultural-area-
used-for-organic) accessed 14 January 2025.

Rega, C., et al., 2022, 'Uptake of Ecological Farming Practices by EU Farms: A Pan-European Typology’, EuroChoices 21(3), pp.
64-71 (DOI: 10.1111/1746-692X.12368).
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well as part of the printing and furniture industries, generate a gross value added of
EUR 149 billion (1% of the EU GDP) and employ 2.8 million people %(68).

The average condition of EU forests improved slightly from 2000 to 2018 but, in spite
of this, one-third of the forest area was subject to declining conditions %°(69). The
status of many forest ecosystems is deteriorating due to factors such as droughts,
fires, storms and pest infestations, which threaten forest health and resilience "°(70).

Forests are a pillar of climate change mitigation 7'(71,7272) , sequestering and storing
carbon in the biomass and soils. However, their carbon sink capacity has decreased
in the last decade due to a combination of interrelated factors such as forest ageing,
droughts, pests, climate change and increased harvesting *(73) (see also Section
3.2).

Wood products, especially long-lived ones, can help mitigate climate change by
storing carbon. Some provide an alternative to greenhouse gas intensive materials
such as concrete 4(74). However, an increase in the demand for wood products and
for bioenergy puts further pressure on forests; this can have negative effects on their
role as carbon sinks and on biodiversity ">(75). For example, without implementing
adequate sustainability criteria, an increased demand for biomass for energy can
encourage land management practices that maximise biomass production despite
these efficiencies being detrimental to biodiversity "(76).

In Europe, most forests have been actively managed. Primary or old-growth forests
only cover less than 1% of EU land "(77). Intensive forest management has had a
critical influence on the status of ecosystems resulting in, for example, reduced
numbers of species and deadwood 3(78) , which are critical not only to biodiversity
but also to resilience to climate change. Sustainable forest management practices,
including the adoption of ‘close to nature’ forestry, which aligns with the European
Commission's (EC) guidelines, are key to maintaining biodiversity and enhancing
forest resilience.

Forests are also a cornerstone of the European bioeconomy, which provided
employment for more than 17 million Europeans in 2021 "*(79) and forms the basis of
value chains that support rural economies (66).
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Fisheries and aquaculture

Europe's fisheries and aquaculture sectors play a crucial role in food security;
however, they both face significant environmental and sustainability challenges.
Fisheries rely on healthy marine and freshwater ecosystems, yet overfishing — along
with pollution, climate change and invasive species — is a major contributor to
biodiversity loss in Europe's seas, lakes and rivers #(80). In 2022, fisheries and
aquaculture (including marine and freshwater activities) employed 158,000 people
(79) , producing a total value added of EUR 6.4 billion (67). Like other primary
sectors, fisheries and aquaculture supply essential inputs for various industries.

Despite some success in reducing fishing pressure on certain fish populations, only
28% of assessed stocks are sustainably fished and in good biological condition, with
clear regional disparities: 41% of stocks in the North-east Atlantic and Baltic Seas are
sustainably fished, compared to 9% in the Mediterranean and Black Seas (22).
Declining fish populations and shifts in species distribution (28) can lead to increased
fishing effort, with associated higher operational costs and degradation of marine
ecosystems. Production is dominated by a large-scale, industrial fleet which often
uses more environmentally-harmful fishing methods, such as bottom trawling and
dredging; these are more energy-intensive and less selective, contributing to the
bycatch of sensitive species and habitat loss, and also contributing less to coastal
employment ®'(81). Shifting to low-impact fisheries would lessen these impacts while
supporting coastal communities and the EU's aim of achieving a climate-neutral
sector by 2050 (3,8).

Certain forms of aquaculture offer a potential solution to alleviate pressure on wild
fish stocks, provide alternative sources of income and enhance the EU's food
security. This is particularly the case for low-trophic species like shellfish and
seaweed, which not only have lower environmental impacts but can also provide
ecosystem benefits by absorbing carbon and nutrients, potentially aiding in carbon
dioxide (CO ;) sequestration and mitigating eutrophication. Yet, the production of
high-trophic species, such as carnivorous finfish, is increasing in Europe, largely due
to its higher market value #(82). However, this type of aquaculture comes with high
environmental costs, particularly given the demand for fishmeal and fish oil as
ingredients for feed, the related pressures on water use and the resulting effluents
(%83,%484,%°85).

Despite its potential, EU aquaculture production is lower than many other places in
the world. In the meantime, the EU is heavily reliant on imports to meet its growing
demand for aquatic food products. With the average EU resident consuming 24kg of
seafood annually, the region imports over 70% of its fish and shellfish products (5).
This dependence on imported seafood products not only puts pressure on global fish
stocks and marine ecosystems outside Europe but also highlights the need to foster
more sustainable and responsible consumption patterns within Europe.
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3.2 Climate change mitigation and adaptation

3.2.1 Introduction

What is covered?

This section covers both climate change mitigation — including efforts to reduce
greenhouse gas (GHG) emissions towards climate neutrality — as well as climate
change adaptation, and efforts to reduce climate risks in Europe.

Why is it important?

Human-induced climate change is happening now and before our eyes. In 2024,
Earth exceeded the 1.5°C threshold above pre-industrial level for the first time ®(86).
This is in spite of the fact that the Paris Agreement had set a binding target
(calculated over a longer period) to limit global warming to this threshold. Further,
Europe is the fastest-warming continent, warming twice as fast as the global
average. As a result, many of the extreme weather events in Europe, except those
related to snow and ice, have become more frequent and/or intense as a result of
anthropogenic climate change ¥(87).

Weather- and climate-related extremes caused economic losses of assets estimated
at EUR 2025 738 billion between 1980 and 2023 in the EU, with over EUR 2025 162
billion (22%) of those losses occurring between 2021 and 2023 #(88). Downpours
and other precipitation extremes are increasing in severity; in recent years, various
regions have seen catastrophic floods. In 2024, floods in Slovenia resulted in a 16%
loss in GDP, while floods in Valencia in 2024 caused over 250 fatalities.

At the same time, southern Europe is plagued by water scarcity and wildfires and can
expect considerable declines in overall rainfall and more severe droughts going
forward (Figure 3.4). Extreme heat, once rare, is becoming more frequent, with
deadly consequences: over 70,000 people in Europe are estimated to have died from
heat in 2022 #(89) , followed by 48,000 in 2023 *(90).

Overall, 240,000 fatalities have been caused by weather- and climate-related
extreme events between 1980 and 2023 in the EU-27 (88). Climate-related extreme
events, combined with environmental and social risk drivers, pose major challenges
throughout Europe (24). Specifically, they compromise food and water security,
energy security and financial stability; additionally, they place the health of the
general population and outdoor workers at risk. In turn, this affects social cohesion
and stability. At the same time, climate change impacts terrestrial, freshwater and
marine ecosystems. Many of these risks have already reached critical levels and
could become catastrophic without urgent and decisive action. It is crucial to enhance
our resilience and preparedness, as Europe is not currently well-positioned to cope
with accelerating climate change (24).
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Figure 3.4 Benefits of a stable climate/risks of climate change
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What is the EU doing?

The EU is addressing climate risks through both climate change mitigation and
adaptation strategies. The EU's legal framework, established under the European
Climate Law °'(91) , sets a binding target to achieve climate neutrality by 2050 at the
latest, with the interim target of reducing net GHG emissions by at least 55% by 2030
compared to 1990 levels. These targets are reinforced by a robust policy and legal
framework, including binding GHG emission reduction and removal targets for
Member States (with the effort sharing regulation (ESR) and land use, land use
change and forestry (LULUCF) regulation), the European-wide emissions trading
system (ETS), a detailed climate and energy governance framework and a
comprehensive set of supplementary legislation addressing diverse sectors, many of
which are established as part of the Fit for 55 package.

At the same time, the European Climate Law acknowledges that, while critical,
mitigation alone is not enough. Adaptation is recognised as a key component of
Europe's long-term global response to climate change and requires Member States
and the EU to enhance their adaptive capacity, strengthen their resilience and reduce
their vulnerability to climate change. The EC's 2024 communication on managing
climate risks sets out a vision for stepping up action to improve our societal and
economic resilience and preparedness in the face of climatic conditions that have
already changed %3(92). The EU Preparedness Union Strategy aims to prevent and
react to emerging threats and crises, including climate change among the growing
security challenges. Further, the EU Climate Adaptation Plan is currently in
preparation, due to be published in late 2026. This plan is expected to outline specific
measures to prepare for and address the already inevitable impacts of climate
change.

The global dimension

Climate change is a global problem, requiring global action on both mitigation and
adaptation. Europe accounts for 6% of current global emissions and, in contrast to
the declining GHG emissions in the EU, global GHG emissions are still on the rise,
increasing by more than 60% since 1990 %(93). Within the framework of the Paris
Agreement, the parties to the UNFCCC have set the target of limiting the global
temperature rise this century to well below 2°C above pre-industrial levels and to
pursue efforts to limit the temperature increase even further to 1.5°C. As global
emissions continue to increase despite efforts in Europe, the global community must
step up its climate action to reduce GHG emissions.

The Paris Agreement also established the global goal of enhancing adaptive
capacity, strengthening resilience and reducing vulnerability to climate change, with a
view to contributing to sustainable development and ensuring an adequate
adaptation response. To guide the achievement of the global goal, a framework of
targets was initiated by the UNFCCC parties (the United Arab Emirates (UAE)
Framework for Global Climate Resilience) and a 2-year UAE—Belém work
programme on the development of indicators to measure the progress achieved
towards those targets has been ongoing since 2023 °(94).

What is the current state at the European level?

Table 3.2 compiles past trend assessments over the last 10 to 15 years, outlooks 10
to 15 years ahead, and assessments of the prospects of meeting 2030 and 2050 EU

91 EU, 2021, Regulation (EU) 2021/1119 of the European Parliament and of the Council of 30 June 2021 establishing the framework
for achieving climate neutrality and amending Regulations (EC) No 401/2009 and (EU) 2018/1999 (‘European Climate Law') (OJ L
243, 9.7.2021, pp. 1-17).

92 EC, 2024, '‘Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions Managing climate risks — protecting people and prosperity (COM(2024) 91 final)'
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52024DC0091) accessed 7 January 2025.

93 UNEP, 2024, Emissions Gap Report 2024: No more hot air... please! (https://www.unep.org/resources/emissions-gap-report-2024)
accessed 21 January 2025.

94 UNFCCC, 2025, 'Global goal on adaptation’ (https://unfccc.int/topics/adaptation-and-resilience/workstreams/gga) accessed 7
January 2025.
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policy targets (where in place) from the nine thematic briefings related to climate
change mitigation and adaptation. Details on the assessments, as well as on cross-
cutting drivers and pressures, are provided in Sections 3.2.2 to 3.2.4.

Table 3.2 Overview of assessment results on climate change

Greenhouse Trends Trends . Climate . .
. . dioxide substances and . Climate Climate
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track to meet policy on track to meet targets
targets targets/highly 9
uncertain
Source: Climate change briefings of Europe's environment 2025.
3.2.2 Past trends

Carbon Ozone-depleting

Progress in climate change mitigation: achievements and challenges

The EU has demonstrated that it is possible to cut emissions significantly while
maintaining economic growth. In 2023, EU total net GHG emissions decreased by
more than 9% over the course of one year, resulting in a domestic emission level
37% lower than the 1990 baseline. Adding the emissions from international aviation
and international navigation, which are also included in the 2030 target, brings the
total net reduction to 35.5%. The emission reduction in 2023 represents the largest
relative emission reduction per year of the past several decades, excluding the
COVID-impacted year of 2020 %(95). As such, it confirms the accelerated emission
reductions witnessed in recent years, supported by a robust climate governance
framework, as also illustrated by the positive (green) assessments in Table 3.2.

Since 1990, Europe's declining use of fossil fuels — coal in particular — has been
the largest driver of GHG emission reductions. The accelerating decarbonisation of

95 EEA, 2024, Trends and projections in Europe 2024, EEA Report No 11/2024
(https://www.eea.europa.eu/en/analysis/publications/trends-and-projections-in-europe-2024) accessed 15 January 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability

Governance
of climate
change
mitigation
and
adaptation

77


https://www.eea.europa.eu/en/analysis/publications/trends-and-projections-in-europe-2024
https://www.eea.europa.eu/en/europe-environment-2025/thematic-briefings/climate-change/overview
https://www.eea.europa.eu/en/europe-environment-2025/thematic-briefings/climate-change/overview
https://www.eea.europa.eu/en/europe-environment-2025/thematic-briefings/climate-change/overview

3 Europe's environment and climate: state and outlook

the European economy has been possible due to developments in the energy system
(also green for past trends in Table 3.2), such as the rapid expansion of renewable
energy and increased energy efficiency. The share of renewable energy has grown
from 10.2% in 2005 to 24.5% of the EU's gross final energy consumption by 2023
%(96). Considerable variations exist across countries but the number of countries
with shares of renewable energy of over 40% has increased from five to 10 since
2019 (additional details in the country profiles of Europe's environment 2025).
Further, the EU has managed to reduce its energy use: primary energy consumption
has fallen by 19.2% since 2005, while final energy consumption saw a 10.1%
reduction in the same timeframe ¥(97).

In contrast, developments in the area of mobility have been less positive. While GHG
emissions from all domestic transport types peaked in 2007, they have only showed
a modest decline since then. As of 2023 this resulted in an emission level 18% higher
than in 1990; at the same time, however, this was a 6% reduction compared with
2005 %(98). This trend was mainly driven by increases in passenger and freight
transport activities of 25% and 45% respectively since the early 1990s; these have
offset improvements in energy efficiency and technology. That means the relative
share of GHG emissions from transport in the EU has been growing.

GHG emissions from agriculture fell by 25% from 1990 to 2023, with significant
reductions up to 2005 and relatively little progress since (EEA, forthcoming 2025).
Here, GHG emissions from agriculture refer to methane and nitrous oxide only; other
agricultural emissions are included in the energy sector and in the LULUCF sector. At
the same time, in the LULUCF sector, the contribution of Europe's terrestrial
ecosystems to climate mitigation acting as a net carbon sink shows a declining trend.
Between 2014 and 2023, the EU's average net annual carbon sink was 30% smaller
compared to the decade before, largely due to a combination of interrelated factors in
forest land. Regarding trends in GHG emissions and emission from the LULUCF
sector at national level, see country profiles of Europe's environment 2025. Further
details on sector-/systems-specific emissions are provided in Section 3.2.4.

Developments related to ozone-depleting substances (ODS) covered by the Montreal
Protocol are again positive. Their consumption has declined in the EU (and
worldwide) by about 99% from 1986 to 2023. The remaining 1% reflects some
industrial processes, firefighting, laboratory and analytical uses where alternatives
are not yet widely available. The successful phase-out of ODS has led to the
introduction of hydrofluorocarbons (HFCs), which are themselves potent GHGs and
the primary emission source for fluorinated greenhouse gases (F-gases). Phase-out
of HFCs in the EU started in 2015 and is on track.

Increasing climate change risks and the need for climate adaptation

While climate change mitigation efforts are essential, the increasing frequency and
magnitude of climate-related disasters underscores the urgent need to adapt
European society and the economy (Table 3.2). For example, the average annual
economic losses associated with weather- and climate-related extremes in the EU
were around EUR 223 8.5 billion from 1980 to 1989, EUR 2023 14.0 billion in from 1990
to 1999, EUR 2023 15.8 billion in from 2000 to 2009, EUR 2023 17.8 billion from 2010 to
2019 and EUR 2023 44.5 billion for the period 2020-2023 (88) (for details see briefing
'‘Climate risks to the economy’). That means, the average annual economic losses
associated with weather- and climate-related extremes in the period 2020 to 2023
were 2.5 times as high as in the preceding decade from 2010 to 2019.

The insurance protection gap across Europe is substantial, with most countries
reporting over 50% of losses as uninsured (Map 3.1). The insurance protection gap
has widened over time, as uninsured losses have grown at a faster rate than insured
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EEA, 2025, 'share of energy consumption from renewable sources in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from) accessed 31 January 2025.

EEA, 2024, 'Primary and final energy consumption in the European Union’ (https://www.eea.europa.eu/en/analysis/maps-and-
charts/primary-and-final-energy-consumption-10) accessed 2 May 2025.
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losses *°(99). The Lancet Countdown in Europe estimated that heat-related deaths
increased in 94% of European regions between the periods 2003 to 2012 and 2013
to 2022. The overall mean increase was estimated to be 17.2 deaths per 100,000
inhabitants '®°(100). The average losses associated with droughts are valued at EUR
9 billion/year (92).

99 EEA, 2025, Economic losses and fatalities from weather- and climate-related extremes, EEA Briefing no. 10/2025
(https://www.eea.europa.eu/en/analysis/publications/economic-losses-from-climate-extremes) accessed 5 August 2025.

100 Van Daalen, K. R., et al., 2024, 'The 2024 Europe report of the Lancet Countdown on health and climate change: unprecedented
warming demands unprecedented action’, The Lancet Public Health 9(7), pp. e495-e522 (DOI: 10.1016/S2468-2667(24)00055-0).

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 79


https://www.eea.europa.eu/en/analysis/publications/economic-losses-from-climate-extremes

3 Europe's environment and climate: state and outlook

Map 3.1 Insurance protection gap for all weather- and climate-related events, 1980-2023
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Most of the climate-related hazards across Europe are increasing(24). The
characteristics of our society — with an ageing population, a high prevalence of
chronic diseases, and persisting inequalities between the European regions and
between urban and rural areas — make Europe particularly vulnerable to climate
risks. Similarly, our economy and its dependence on global supply chains are
vulnerable to these risks. Several climate risks have already reached critical levels, in
particular in southern Europe. At the same time, 21 of the 36 major climate risks
identified by the European Climate Risk Assessment require more action. The policy
readiness to deal with these risks varies depending on the sector/system and type of
risk. In most cases, however, there is room for improvement(24).

Currently, efforts to manage climate risks through policy, governance and financing
are still lagging yet accelerating in relation to the increasing severity of risks. In this
context, the EU has made considerable progress in understanding the climate risks it
is facing and preparing for them.
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The EU Preparedness Union Strategy aims at enhanced climate adaptation and
securing the availability of critical natural resources such as water. This is to be
achieved through an integrated approach that focusses on multiple (climatic and non-
climatic) hazards simultaneously, brings together all relevant actors across all levels
of government (local, regional, national, and EU), and brings together citizens, local
communities, civil society, businesses, social partners and academic communities.

National climate risk assessments are increasingly used to inform the development of
adaptation policy(24). All EU Member States have a national adaptation policy in
place; many also have regional or sectoral adaptation policies or action plans
°1(101). In 2024, 24 out of the 38 EEA member countries had legislative provisions
for adaptation; 18 countries had a standalone climate law, with an adaptation
component °2(102). The number of sub-regional authorities with adaptation plans in
place has also increased substantially over the past decade. For example, since April
2025, over 5,956 local authorities have been committed to action on adaptation
under the EU Covenant of Mayors for Climate & Energy initiative'®(103).

EU legislation, such as the floods directive or the water reuse regulation, have
ensured that some of the risks under climate change, such as floods and droughts,
are addressed consistently across countries. At the same time, looking at other
increasingly pressing risks, only 21 out of the 38 EEA member countries have heat-
health action plans in place setting out governance protocols and procedures to
address the risks of extreme temperatures to human lives'®(104) and drought
management is regulated by legislation in only 19 EU Member States'®(105).

Thus, societal preparedness for weather extremes and other climate impacts is still
low; whilst appropriate governance structures and policies exist (Table 3.2), actual
implementation of measures is lagging substantially behind the rapidly increasing risk
levels(24). The extent to which we can avoid damages will largely depend on how
quickly we can reduce global GHG emissions, and how quickly and effectively we
can prepare our societies and adapt to the unavoidable impacts of climate
change(24).

In summary, to address the climate crisis effectively, Europe must accelerate both its
mitigation and adaptation efforts. This requires urgent and decisive action at all levels
— global, national and local — to reduce vulnerabilities, enhance resilience and
facilitate transition to a sustainable, low-carbon economy.

3.2.3 Outlook and prospects for meeting policy targets

As the EU progresses towards climate neutrality, significant strides have been made
in both mitigation and adaptation. However, challenges remain: the pace and scale of
action need to accelerate to meet key targets.

Climate change mitigation

The accelerated emission reductions witnessed over the past decades are expected
to continue in the years ahead, and in their regular progress reporting, Member
States are demonstrating growing ambition levels. Collectively, Member States
project that their current and planned additional policies and measures will deliver net
GHG emission reductions converging towards the 2030 target of net 55 %.
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EEA, 2023, Is Europe on track towards climate resilience? Status of reported national adaptation actions in 2023,
(https://www.eea.europa.eu/publications/is-europe-on-track-towards-climate-resilience/is-europe-on-track-towards) accessed 4
October 2024.

EEA, 2024, Characteristics and conditions of adaptation policy in European Environment Agency member and cooperating
countries, ETC-CA Report 2/2024, Eionet Portal (https://www.eionet.europa.eu/etcs/etc-ca/products/etc-ca-products/etc-ca-report-
2-2024-characteristics-and-conditions-of-adaptation-policy-in-european-environment-agency-member-and-cooperating-countries)
accessed 13 January 2025.

EEA, 2024, Urban adaptation in Europe: What works? Implementing climate actions in Europe's cities, EEA Report No 14/2023
(https://www.eea.europa.eu/en/analysis/publications/urban-adaptation-in-europe-what-works) accessed 15 June 2025.

EEA, 2024, The impacts of heat on health: surveillance and preparedness in Europe, EEA Web Report no. 20/2024
(https://www.eea.europa.eu/en/analysis/publications/the-impacts-of-heat-on-health) accessed 7 January 2025.

EC, 2023, Stock-taking analysis and outlook of drought policies, planning and management in EU Member States: final report,
Directorate-General for Environment (https://data.europa.eu/doi/10.2779/21928) accessed 7 March 2024.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 81


https://eur-lex.europa.eu/eli/reg/2020/741/oj/eng
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32007L0060
https://data.europa.eu/doi/10.2779/21928
https://www.eea.europa.eu/en/analysis/publications/the-impacts-of-heat-on-health
https://www.eea.europa.eu/en/analysis/publications/urban-adaptation-in-europe-what-works
https://www.eionet.europa.eu/etcs/etc-ca/products/etc-ca-products/etc-ca-report-2-2024-characteristics-and-conditions-of-adaptation-policy-in-european-environment-agency-member-and-cooperating-countries
https://www.eionet.europa.eu/etcs/etc-ca/products/etc-ca-products/etc-ca-report-2-2024-characteristics-and-conditions-of-adaptation-policy-in-european-environment-agency-member-and-cooperating-countries
https://www.eea.europa.eu/publications/is-europe-on-track-towards-climate-resilience/is-europe-on-track-towards

3 Europe's environment and climate: state and outlook

Member States have finalised their updated National Energy and Climate Plans
(NECPs) and integrated further Fit for 55 legislation. Together, they demonstrate how
Member States collectively anticipate approaching the 2030 climate target of a net
55% reduction. In the crucial years remaining to 2030, implementation of an array of
EU and national policies and measures will be critical. This will require significant
investment, with a need for public as well as private funding to be scaled up.

Beyond 2030, the European Climate Law requires that a new emission reduction
target is set for 2040 to put the EU on course for climate neutrality by 2050. The
European Scientific Advisory Board on Climate Change (ESABCC) recommends EU
emission reductions of 90-95% by 2040, relative to 1990 levels, in a science-based
assessment that takes into account both fairness and feasibility '*(106).

With its proposed amendment to the European Climate Law in July 2025, the
European Commission (EC) echoed this scientific recommendation, proposing an
additional interim target of reducing the EU's net GHG emissions by 90% by 2040
relative to 1990, based on an impact assessment '7’(107).

Reducing net emissions by 90% by 2040 would put the EU on course towards
climate neutrality by 2050. This would ensure predictability for citizens, businesses
and investors by making sure that resources invested now and in the coming
decades are compatible with the EU's pathway to climate neutrality, avoiding wasted
investments in the fossil fuel economy. At the same time, it would boost the
competitiveness of Europe's businesses, create stable and future-proof jobs, enable
the EU to lead the way in developing the clean technology markets of the future and
make Europe more resilient, strengthening its strategic autonomy. To reach this 90%
target by 2040, the EGD must be fully implemented, sector-specific targets must be
reached and new, extended and expanded policies must be developed.

The EU's energy sector will play a pivotal role in meeting climate goals. The revised
renewable energy directive sets a binding target for renewable energy to account for
at least 42.5% of the EU's energy mix by 2030, with a further aim of reaching 45%.
Simultaneously, the recast energy efficiency directive aims to reduce EU energy
consumption by circa 12% by 2030, compared with business as usual,
complemented by revised EU rules for gas and electricity markets, the ecodesign for
sustainable products regulation, and the energy performance of buildings directive.
The recent EEA report on the transformation of the EU energy system '%(108)
provides a detailed assessment of the different levers in the energy transition,
including renewables, electrification and flexibility.

From a country perspective, the NECPs are essential strategic planning tools,
playing a central role in achieving climate mitigation targets, increasing the share of
renewables in the national energy mix, steering energy efficiency measures (e.g. in
buildings, industries and transportation) and identifying support mechanisms (e.g.
financial incentives, grants and subsidies) to support renewable energy projects and
improvements in energy efficiency. In its latest 2025 assessment of the NECPs, the
EC found that the collective actions and ambitions of the EU countries are moving
closer to achieving the EU's headline climate and energy targets '*°(109).
Nonetheless, in the areas of renewable energy and energy efficiency the total of the
national contributions in the NECPs still reveal an ambition gap compared with the
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Advisory Board, 2024, Towards EU climate neutrality: progress, policy gaps and opportunities, European Scientific Advisory Board
on Climate Change (https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-
policy-gaps-and-opportunities) accessed 29 January 2024.

EC, 2024, 'Commission staff working document — Impact assessment report Part 1 accompanying the document Communication
from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee
of the Regions Securing our future Europe's 2040 climate target and path to climate neutrality by 2050 building a sustainable, just
and prosperous society (SWD/2024/63 final)' (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52024SC0063)
accessed 15 June 2025.

EEA, 2025, Renewables, electrification and flexibility — For a competitive EU energy system transformation by 2030, EEA Report
No 16/2024 (https://www.eea.europa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-
energy-system) accessed 21 August 2025.

EC, 2025, Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions EU-wide assessment of the final updated national energy and climate plans
Delivering the Union's 2030 energy and climate objectives (COM/2025/274 final).

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 82


https://eur-lex.europa.eu/eli/dir/2024/1275/oj/eng
https://eur-lex.europa.eu/eli/reg/2024/1781/oj/eng
https://eur-lex.europa.eu/eli/reg/2024/1781/oj/eng
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ%3AJOL_2023_231_R_0001&qid=1695186598766
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng
https://eur-lex.europa.eu/eli/dir/2023/2413/oj/eng
https://www.eea.europa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-energy-system
https://www.eea.europa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-energy-system
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52024SC0063
https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-policy-gaps-and-opportunities
https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-policy-gaps-and-opportunities

3 Europe's environment and climate: state and outlook

EU 2030 targets, indicating the need for further efforts. At the same time, additional
measures can be taken to make sure NECPs lever progress on carbon-neutral
solutions across the EU economy, including by making progress in crucial areas such
as the circular economy and accelerating the phase-out of fossil fuel subsidies.

Binding emission reduction targets for 2030 also exist for buildings and these need to
be implemented. The EGD and the Renovation Wave initiative place a strong
emphasis on reductions in GHG emissions and energy use from buildings.
Additionally, a revised energy performance of buildings directive was adopted in
2024.

For transport, new CO ; standards ensure that all new cars and vans registered in
Europe will be zero-emission by 2035. As an intermediate step towards zero
emissions, average emissions from new cars and new vans will have to come down
by 55% and 50% respectively by 2030. Furthermore, from 2027, fuels used in road
transport as well as buildings will be covered by the EU carbon market in the form of
a new Emission Trading System, referred to as ETS 2. While this will seek to reduce
GHG emissions from road transport, it is also expected to stimulate cleaner fuel use.
To support a fair transition towards climate neutrality the Social Climate Fund (SCF)
will be established from 2026 onwards. Its purpose is to help Member States to
alleviate the social and economic impacts of this new ETS 2 system by financing
investments in energy efficiency and zero-emission solutions for the most vulnerable
groups in society.

The LULUCF regulation — revised in 2023 — establishes a collective EU removals
target of 310 million tonnes of carbon dioxide equivalent (MtCO ,e) by 2030. Targets
for Member States will require an additional removal of 42 MtCO , e by 2030,
compared to the 2016-2018 average. However, the carbon removal capacity of the
LULUCEF sector has decreased over the last decade, and Member States' projections
suggest that the EU is not on track to meet its target for 2030. Instead of an increase
in removals compared to the 2016-2018 average levels, these projections indicate a
reduction in removals.

There are no explicit 2030 financial targets for climate action investment in Europe.
However, countries are required to commit 100% of their revenues from auctioning
ETS credits on the EU carbon market to climate- and energy-related investments.
Further, 30% of the EU budget in 2021-2027, totalling EUR 2.018 trillion, is
committed to climate change, with a number of dedicated funding sources such as
the Social Climate Fund (SCF), Just Transition Fund (JTF), Recovery and Resilience
Facility (RRF) and others. Additionally, the taxonomy regulation defines economic
activities that contribute to both objectives, for use by financial undertakings to allow
them to be more transparent in their investment portfolios. Looking ahead, a proposal
for the next EU budget period — the multiannual financial framework 2028 to 2034 —
has recently been presented by the EC, with decarbonisation and clean technology
as key components.

Climate change risks and adaptation

Whilst the governance of climate change (the distribution of responsibilities and
policy development at the EU, national and subnational levels) offers reasons for
optimism for future resilience to the climate crisis, the pace and scale of adaptation
actions needs to increase. If Europe does not implement the solutions identified, it is
still not adequately prepared to address the risks posed by climate change and the
societal and economic losses will remain or increase in the near future. Climate
change is projected to increase economic costs across Europe significantly, driven by
more frequent and intense extremes and slow-onset impacts, with some regions
facing particularly high risks due to cascading and compounding effects (24). There is
an urgent need to mainstream and upscale climate adaptation across sectors and
governance levels to address the growing risks from extreme heat, drought, wildfires
and flooding (24).

The current lack of measurable adaptation policy targets (cf. no targets under climate
risks to the economy and society in Table 3.2) and associated indicators makes it
difficult to assess the progress made and the future prospects. The ongoing
development of the EU's Climate Adaptation Plan offers hope for a more legislative-
and target-led approach to adaptation in the future.
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The 2021 EU's Adaptation Strategy, promoting smarter, faster and more systemic
adaptation, has called for the use of nature-based solutions for climate adaptation
and disaster risk reduction. Applied at scale, such solutions could also enhance
biodiversity in urban and rural landscapes, with such measures foreseen under most
urban adaptation plans in Europe (103). The EU's Adaptation Strategy also promotes
a wider use of drought management plans, measures to increase the water retention
capacity of soils and safe water reuse.

In this context, the water reuse regulation, applied from 2023, can contribute to
adaptations designed to cope with more frequent and severe droughts. Expanding
and replicating local initiatives, in combination with infrastructural and institutional
measures, will be necessary to build resilience across Europe "°(110). The 2024 EC
communication on managing climate risks firmly states that the ultimate goal of
adaptation actions is to protect people and prosperity.

Yet other aspects emphasised in the EU's Adaptation Strategy, the 2024 EC
communication on managing climate risks and the 2025 EU Preparedness Union
Strategy — such as the focus on vulnerable groups and achieving just resilience
essential for equitable management of climate risks to society — are less frequently
found in adaptation practices. Climate adaptation measures which are currently in
place do not benefit everyone in society to the same extent. If equity is not
adequately taken into consideration in adaptation, existing inequalities may be
reinforced or new inequalities may arise.

Although EU and national climate policies draw attention to vulnerable groups and
emphasise the need for equitable adaptation solutions, the practical implementation
of such solutions remains scarce — for example, the insurance protection gap
remains an issue. Ensuring that no one is left behind requires a focus on justice at all
stages of adaptation planning, implementation and monitoring, and also requires the
meaningful engagement of vulnerable groups ""'(111). The forthcoming European
climate adaptation plan is an opportunity to embed fairness in societal preparedness
for climate change.

Adaptation policies and actions are usually designed for the long term and some
measures have long lead times. Urgent action is needed now to prevent rigid choices
that are not fit for the future in a changing climate, for example, in land-use planning
and long-lived infrastructure. The EU must prevent itself from being locked into
maladaptive pathways and must avoid potentially catastrophic risks (24). As
adaptation policies can both support and conflict with other environmental, social and
economic policy objectives, an integrated approach considering multiple policy
objectives is essential in order to ensure efficient adaptation (24).

Implementing other legislation beyond the climate adaptation realm will also
contribute to greater societal preparedness. For example, identifying the assets at
risk from climate-driven extreme weather events and developing resilience strategies
under the critical entities resilience directive is expected to increase the resilience of
European society to climate change. Other adaptation efforts play out in areas for
which the primary responsibility rests with EU Member States, such as healthcare,
infrastructure and spatial planning. Thus, public authorities at the national, regional
and city levels are crucial in delivering adaptation and success hinges on national
prioritisation and funding for those authorities.

At the national level, the ongoing progress from climate adaptation strategies to
climate adaptation plans, including sectoral and subnational ones, means that the
work on adaptation is becoming more concrete every year. Climate laws are
increasingly emerging as instruments to give greater legal power to adaptation
policies. Subnational adaptation policymaking is progressing in all countries: in some
this is driven by legal requirements for municipalities and in others it is due to
voluntary and bottom-up initiatives. However, governance-related challenges are a
persistent barrier to the implementation of adaptation actions in many countries, even

110 EEA, 2023, Scaling nature-based solutions for climate resilience and nature restoration, EEA Briefing no. 21/2023
(https://www.eea.europa.eu/publications/scaling-nature-based-solutions/scaling-nature-based-solutions-for) accessed 7 January
2025.

111 EEA, 2025, Social fairness in preparing for climate change: how resilience can benefit communities across Europe, EEA Report No
4/2025 (https://www.eea.europa.eu/en/analysis/publications/social-fairness-in-preparing-for-climate-change-how-resilience-can-
benefit-communities-across-europe) accessed 11 June 2025.
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where well-developed governance frameworks are in place. These challenges
include difficulties in coordination due to financial, technical and human limitations
"2(112).

Another key barrier to the development and implementation of further adaptation
solutions relates to difficulty comparing adaptation versus inaction scenarios. EU
efforts in Destination Earth (a highly-accurate digital model of the Earth — a digital
twin — to model, monitor and simulate natural phenomena, hazards and the related
human activities) offers a potential avenue for modelling the impacts of future
solutions.

Considering strained national budgets will remain, EU funds will continue to play a
major role in financing adaptation action for most Member States. Yet, whilst the EU
budget is on track to exceed its climate change mitigation and adaptation spending
target of 30% between 2021 and 2027, the money invested in adaptation is not
earmarked as such, resulting in an information gap on the actual spending. Some
countries also report dedicated national adaptation funds to finance the
implementation of national or sectoral adaptation actions. However, it is very unclear
to what extent the actions planned in the national adaptation plans have been
implemented, as countries are obliged to report on policies rather than measures.

Meeting climate change mitigation and adaptation targets requires a concerted effort
across all levels of governance. The EU's approach to climate action — from its
ambitious emission reduction targets to its increasing focus on climate resilience —
provides a strong framework for the future. However, achieving these goals will
require not only continued investment but also a commitment to equity, fairness and
integration across sectors. As the EU works towards a carbon-neutral and climate-
resilient future, the need for urgent and coordinated action has never been more
critical.

3.2.4 Drivers and pressures

To address both climate adaptation and climate mitigation, it is essential to
understand how various sectors are not only impacted by climate change but also
contribute to GHG emissions. Climate change affects key economic sectors in
Europe — agriculture/ food, forestry, energy, the built environment and
transport/mobility — while these same sectors also drive emissions that contribute to
the climate crisis. In other words, the effects of climate change mitigation and
adaptation are interconnected and have a dual impact on the different sectors in
society.

Climate-related risks to sectors

The EU Member States and Iceland, Switzerland and Tirkiye most often report on

Figure 3.5 Sectors affected by climate change by geographical area in 2025
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Figure 3.6 Links between risk drivers and clusters of climate risks
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Agriculture/food

Key climate risks to European food production are reductions in crop yields from
changing growing conditions and extreme weather events, particularly in southern
Europe. Food production is at particular risk from reduced water availability and
quality (24). Recent estimates suggest an annual average loss to yields in the EU-27
of EUR 28.3 billion due to climatic factors, about 6% of annual crop and livestock
production in the EU. Over 50% of these losses are caused by droughts. The
countries with highest annual losses are Germany, France, ltaly and Spain, each
estimated to lose EUR 2-3 billion on average every year "3(113).

In 2022, most of Europe suffered from severe drought in the spring and summer, and
the agricultural losses were considerable. In the case of maize, there was a yield loss
of 50% or even 60% in Bulgaria, Romania and Hungary. Losses in production of
cropland farming associated with extremely high market prices reached 1-2% of GDP
in some countries that year '4(114). Between 2000 and 2023, on average over
69,000 square kilometres (km?) of cropland were affected by drought each year
across the EU-27 "'5(115). In the record-breaking year of 2022, over 313,000km? of
cropland were affected by drought "'6(116).

Looking forward, agricultural yield losses due to climate change are expected to
increase across almost the whole of Europe. At 1.5°C of warming, it is estimated that
average annual crop yield loss in the EU will be 5%, rising to nearly 6% if
temperatures rise by 3°C. Maize and wheat will be hardest hit, with annual losses of
over 5% if temperatures stay below 1.5°C, rising to 6.1% at 3°C of warming (EEA,
forthcoming 2025). Map 3.2 ""presents the average annual percentage reduction in
wheat yield by region at 2°C of warming. Fisheries and aquaculture are expected to
experience economic losses due to climate change too, for example through
changing habitats, an increasing risk of diseases, or water stress.

113 EAFRD, et al., 2025, Insurance and risk management tools for agriculture in the EU, European Agricultural Fund for Rural
Development (EAFRD), European Commission (EC), European Investment Bank (EIB)
(https://www.fi-compass.eu/events/presentations/insurance-and-risk-management-tools-agriculture-eu-findings-fi-compass-study)
accessed 22 August 2025.

114 Pinke, Z., et al., 2024, 'Hotspots in the EU-27 and Economic Consequences of the 2022 Spring-Summer Drought', EuroChoices
23(1), pp. 28-33 (DOI: 10.1111/1746-692X.12423).

115 EEA, 2023, 'Extreme summer weather in a changing climate: is Europe prepared?’
(https://discomap.eea.europa.eu/climatechange/) accessed 23 November 2023.

116 EEA, 2024, 'Area of drought impact on vegetation productivity in the EU-27'
(https://www.eea.europa.eu/en/analysis/indicators/drought-impact-on-ecosystems-in-europe/area-of-drought-impact) accessed 7
January 2025.

117 JRC/Copernicus, 2025, European Drought Risk Atlas (https://drought.emergency.copernicus.eu/tumbo/edra/explore), accessed 23
May 2025.
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Map 3.2 Annual average reduction in wheat yields at 2°C of warming by region
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Increasing and volatile food prices due to climate impacts on food production in
Europe represent one of the key risks related to food and nutrition security. Droughts,
in addition to factors such as energy and fertiliser prices, can increase the cost of
food (24). For example, in the summer of 2023, prices for Spanish tomatoes, broccoli
and oranges increased by 25-35% due to drought-related crop losses "'%(118). Higher
prices for fresh produce may cause dietary shifts towards cheaper but less healthy
products, as well as reduced food intake for some of the population "'9(119).

Food security, particularly access to healthy food, is strongly influenced by socio-
economic drivers, including fiscal policies such as value-added tax (VAT), taxation
and subsidies, which can impact affordability. Adjusting these policies — for example,
by reducing VAT on fresh produce or reallocating subsidies toward healthier food
options — could enhance access to nutritious food and improve affordability,

118 Campbell, H., 2023, 'Fruit and vegetable prices higher in Spain as drought affects yields' (https://www.mintecglobal.com/top-
stories/fruit-and-vegetable-prices-higher-in-spain-as-drought-affects-yields) accessed 10 October 2023.

119 UNDRR, 2021, GAR Special Report on Drought 2021, United Nations Office for Disaster Risk Reduction
(http://www.undrr.org/publication/gar-special-report-drought-2021) accessed 14 December 2023.
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particularly for disadvantaged groups. This, in turn, would support human health and
social justice.

Nearly 60 million people experienced moderate or severe food insecurity in 37
European countries in 2021. Around a fifth of this figure can be attributed to an
increase in heatwave days and drought months, compared with the average in the
1981-2010 period. The increasing frequency of droughts meant that 3.5 million more
people were food insecure in 2021 than the annual average for 1981-2010. People
who have a low income have a statistically significantly higher risk of food insecurity
compared to people on a median income(100,'2°120).

Forestry

Forest fires are a threat to forests and natural areas in Europe, including protected
areas that are home to endangered plant and animal species. Every year,
approximately 80,000 hectares (ha) are burned in Natura 2000 areas, hindering
biodiversity conservation in European countries. In 2023, 118,084 ha burnt in Natura
2000 areas, equalling about 27% of the total burnt area that year ?'(121). Wildfires
release huge amounts of GHGs; for example, the emissions from wildfires in the EU
and the United Kingdom (UK) between 1 June and 31 August 2022 were estimated at
6.4Mt CO2e '?%(122), which is close to the total emissions for the whole year of 2022
of countries such as Cyprus or Luxembourg. Further, fires and other climate risks to
forests result in GHG emissions and can affect their carbon removal capacity(123).

Forest growth and stability in the EU have also been negatively impacted by severe
and frequent droughts. Forest tree health has deteriorated, particularly since 2018,
due to prolonged and severe drought events in central Europe, sparking a significant
bark beetle infestation. As a result, widespread tree mortality has been observed, and
large amounts of preventive felling have taken place to mitigate further tree mortality
123(123).

Wind damage is likely to increase with warming winters, as the period during which
soil is frozen decreases, making trees more vulnerable to windthrow. Other extreme
events have also intensified under the changing climate, such as downpours, floods
or short-duration heat waves, inflicting physical damage on plants and trees(123).

Energy

Climate risks for energy security vary across Europe. Overall, southern Europe faces
increasing risks from heat, droughts and water scarcity, whereas northern Europe is
likely to experience both risks and opportunities.

Maijor climate risks for the European energy system include increased demand for
cooling. In 19 European countries, the amount of final energy used for cooling in
residential buildings tripled between 2010 and 2019. In the EU-27, the amount of
energy used for cooling in residential buildings represented only 0.4% of the total
final energy consumption in the residential sector in 2019. However, this percentage
was much higher in southern European countries such as Malta, Cyprus and Greece,
at 11%, 10% and 5%, respectively '?*(124). Future energy demand for cooling will
increase the most in southern EU countries. In the future, Greece, Italy, Portugal and

120 Dasgupta, S. and Robinson, E. J. Z., 2022, 'Attributing changes in food insecurity to a changing climate’, Scientific Reports 12(1), p.
4709 (DOI: 10.1038/s41598-022-08696-x).

121 JRC, 2023, Wildfires in the European Union Situation in the 2023 wildfire season up to August 30th, 2023
(https://www.europarl.europa.eu/meetdocs/2014_2019/plmrep/ COMMITTEES/AGRI/DV/2023/08-30/
EFFIS_analysis_fire_damages_2023v1_EN.pdf) accessed 15 June 2025.

122 Copernicus, 2022, 'Europe's summer wildfire emissions highest in 15 years' (https://atmosphere.copernicus.eu/europes-summer-
wildfire-emissions-highest-15-years) accessed 8 August 2024.

123 EEA, 2023, The European biomass puzzle, EEA Report No 8/2023 (https://www.eea.europa.eu/publications/the-european-
biomass-puzzle) accessed 15 June 2025.

124 Kranzl, L., et al., 2019, 'Hot Maps: Heating and cooling outlook until 2050, EU-28'
(https://www.hotmaps-project.eu/wp-content/uploads/2018/05/Hotmaps_D5-2_v16_2019-03-01.pdf) accessed 15 June 2025.
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Spain could consume 71% of total annual energy use for cooling in residential
buildings in the EU('?°125,%6126).

Coastal floods, inland floods, storms, wildfires and other climate-related hazards can
damage energy production and transmission infrastructure and disrupt energy supply,
cascading to all economic sectors but also to human health and well-being. Other
risks are regional reductions in hydropower potential owing to reduced water
availability, reduced efficiency of thermal power plants and electricity transmission,
and impacts of extreme weather events on energy infrastructure. Prolonged droughts
affecting electricity supply in combination with heatwaves affecting peak electricity
demand could lead to power cuts, particularly in southern Europe(24).

Built environment and infrastructure

The impacts of extreme weather events pose a serious risk to Europe's built
environment and infrastructure, with grave implications for human well-being.
Currently, around 12% of the European population live in areas potentially prone to
river flooding, although in many cases there are flood defences in place. In addition,
11% of healthcare facilities and nearly 15% of industrial facilities in Europe are sited
in potential riverine flood-prone areas '¥(127). In the period 2017-2019, in each of
those years on average 119,000 people in the EEA member countries and the UK,
lived in areas assessed as burnt by wildfires(115).

This risk is further exacerbated by the ageing condition of many of Europe's buildings
and infrastructure. For example, in the EU over one-fifth of the building stock was
built before 1945 and over 75% before 1990 '?(128); the average age of the sewers
for 36 cities included in the Urban water atlas for Europe '?°(129) is 40 years °(130).
This not only means that some of the built environment is in disrepair but also that it
was constructed for different conditions than the climate of today and tomorrow.

The continuing patterns of unsustainable development — placing both residential and
non-residential buildings in areas prone to flooding, droughts or wildfires — cause
economic losses and put human health and well-being at risk. Between 2011 and
2021, there was an increase of over 935,000 people in Europe (1.8%) living in
potential riverine flood-prone areas(127). In addition, the current insurance practices
— based on the 'build back the same’ principle — are not fully adapted to the
changing climatic conditions.

The impacts of extreme weather on critical infrastructure and buildings not only
cause economic losses but can also exacerbate the health and societal
consequences of climate change. For example, for health facilities, structural
damage from flooding — both river and coastal — and windstorms is expected to
increase, with expected annual damage rising from EUR 250 million per year in the
2000s to EUR 520 million per year in the 2080s "*'(131). The expected annual
damage from coastal flooding in EU Member States and Norway has been projected
to increase from EUR 1 billion in 2020 to EUR 1 trillion by 2100 under a high-
emissions scenario '¥4(132).
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EEA, 2023, Cooling buildings sustainably in Europe: exploring the links between climate change mitigation and adaptation, and
their social impacts, EEA Briefing no. 20/2022 (https://www.eea.europa.eu/publications/cooling-buildings-sustainably-in-europe)
accessed 28 November 2022.

Jakubcionis, M. and Carlsson, J., 2017, 'Estimation of European Union residential sector space cooling potential’, Energy Policy
101, pp. 225-235 (DOI: 10.1016/j.enpol.2016.11.047).

EEA, 2024, Responding to climate change impacts on human health in Europe: focus on floods, droughts and water quality, EEA
Report No 3/2024 (https://www.eea.europa.eu/publications/responding-to-climate-change-impacts/) accessed 21 August 2024.

EC, 2019, 'OVERVIEW | Decarbonising the non-residential building stock’, BUILD UP (https://build-up.ec.europa.eu/en/resources-
and-tools/articles/overview-decarbonising-non-residential-building-stock) accessed 16 April 2024.

JRC, et al., 2017, Urban water atlas for Europe, JRC Report No JRC106662
(https://publications.jrc.ec.europa.eu/repository/handle/JRC106662) accessed 15 June 2025.

EEA, 2020, Urban adaptation in Europe: how cities and towns respond to climate change, EEA Report No 12/2020
(https://www.eea.europa.eu/publications/urban-adaptation-in-europe) accessed 15 June 2025.
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Poorly adapted dwellings and workplaces can increase the risk of heat stress for the
population during heatwaves(24). In general, buildings throughout much of Europe
have not been designed to deal with heat. The urban heat island effect — urban
areas experiencing much warmer temperatures than the surrounding rural areas —
further exacerbates heatwaves; this especially affects vulnerable populations and the
facilities supporting them. Across European cities, 46% of hospitals and 43% of
schools are in areas at least 2°C warmer than the regional average due to the urban
heat island effect '33(133). Initiatives are being taken across Europe to mitigate and
cope with the risks associated with urban heat, and Box 3.2 provides an example of
such efforts.

Box 3.2 Staying cool and connected: Kassel's heat telephone for seniors

As global temperatures rise, urban heat islands amplify health risks. In Kassel,
Germany, summer can be up to 6°C hotter than nearby rural areas. The city's elderly
population — over 40,000 residents aged 65 and over — is especially vulnerable.

To address this, Kassel launched the Heat Telephone programme in 2010 under its
KLIMZUG-Nordhessen climate adaptation strategy. Originating from a neighbourhood
conference on seniors' health during heatwaves, the pilot's success spurred a
citywide rollout by 2011, driven by public interest.

Each summer from June 15 to August 31, registered seniors receive phone calls
whenever the German Weather Service issues a Level 2 heat warning — indicating a
perceived temperature above 38°C. During these calls, trained volunteers share
timely and practical coping tips and safety measures. These conversations also serve
as welfare checks, allowing volunteers to spot distress or health issues and, when
necessary, alert the individual's general practitioner for timely intervention.

The telephone remains the most reliable way to reach many seniors who may lack
digital skills. Beyond weather alerts, these calls foster care, connection, and build
trust. Manfred Aul, head of the seniors' advisory board, says chats often evolve into
valuable conversations.

The programme relies entirely on volunteers, many of whom return annually,
strengthening bonds with participants. Yet this dependence poses challenges: during
prolonged heatwaves, volunteers may face their own vulnerabilities or caregiving
duties. Maintaining service sustainability requires exploring more resilient, long-term
support structures.

According to Markus Heckenhahn from the Kassel Health Department, the initiative's
flexibility is a core strength: call frequency and content adjust daily to weather and
participants’ needs. Its low-cost, high-impact model has inspired interest from other
cities. Future plans include expanding to other vulnerable groups, such as the
chronically ill '*(134).

Transport and mobility

Climate change can pose major risks to all modes of water- and land-based
transportation. Transport infrastructure is vulnerable to weather-induced hazards,
including changing precipitation patterns, temperatures, sea levels, coastal and river
floods, droughts, erosion, marine heatwaves and ocean acidity.

Climate change exacerbates risks, potentially disrupting normal functioning or
leading to infrastructure failure during severe weather events. Heatwaves cause
thermal expansion, road and railway buckling, and the softening of road asphalt and
pavement material. Rapidly changing temperatures around the freezing point of
roads can make road surfaces and the main road structure deteriorate. Urban roads

132 Vousdoukas, M. 1., et al., 2020, 'Economic motivation for raising coastal flood defenses in Europe’, Nature Communications 11(1),
p. 2119 (DOI: 10.1038/s41467-020-15665-3).

133 European Climate and Health Observatory, 2024, 'Climate risk exposure of vulnerable groups — map viewer' (https://climate-
adapt.eea.europa.eu/en/observatory/evidence/projections-and-tools/exposure-of-vulnerable-groups-to-climate-risks) accessed 7

January 2025.

134 EEA, 2024, 'Heat Telephone Parasol’ (https://climate-adapt.eea.europa.eu/en/mission/solutions/mission-stories/heat-telephone-

story11) accessed 15 August 2025.
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and railways are also vulnerable to extreme winds, while heavy rainfall impacts
underground transport systems. Metro/subway systems face challenges from climate
change, including heavy rainfall, storm surges and storms. Airports and harbours,
particularly in low-elevation coastal areas, are at risk due to rising sea levels (24).

Droughts could reduce navigation capacity in rivers, impacting inland waterway
transport; those risks are lower in northern Europe and highest in the southern
Danube region. Meanwhile, in mountainous regions, precipitation-induced landslides
affect transport infrastructure (24).

In relation to air transport, projections for Europe include a significant increase in
hazardous levels of air turbulence and more frequent severe thunderstorms, with
associated larger risks to aircraft and ground equipment related to hail and lightning
strikes. An increase in the duration and intensity of heatwaves also has the potential
to cause damage to ground infrastructure, equipment and escalating health risks for
passengers and personnel. Air transport may also be affected by airport closures due
to extreme weather, more frequent and intense dust- and sandstorms from the
Sahara and changes in jet streams and wind direction '*%(135).

Current damage in the transport sector primarily results from river floods and
heatwaves, accounting for approximately 51% and 27% of the total expected annual
damage (EAD) (EUR 800 million per year) in the 2000s. Costs associated with
weather-induced hazards are projected to increase significantly by the 2080s,
potentially reaching over EUR 10 billion; this would be a twenty-fold increase from
the current level. Heatwaves are expected to be the dominant factor, accounting for
92% of total damage by the 2080s, particularly affecting roads and railways due to
rutting and blow-ups (131).

Sectorial greenhouse gas emissions and mitigation measures

Climate change affects each sector differently, as does each economic sector's
contribution to Europe's GHG emissions also varies. The largest decreases in GHG
emissions are observed for energy supply, industry and buildings, while the
reductions in agriculture and transport have been slower (Figure 3.7). Towards 2030,
European Commission modelling indicates that there are likely to be additional
reductions across all sectors with the least reductions in agriculture. The remainder of
this section provides details related to GHG emission trends for each of the sectors.
A broader system-level analysis is provided in Chapter 5.

135 EASA, 2025, European Aviation Environmental Report 2025 (https://www.easa.europa.eu/en/domains/environment/eaer) accessed

10 April 2025.
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Figure 3.7 Trends of greenhouse gas emissions by sector, 2005 to 2030
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Source: EEA(95).

Energy

The overall reduction in net GHG emissions already achieved in the EU can be
largely attributed to shifts in energy production methods, notably a significant decline
in coal usage and growth in the adoption of energy from renewable sources (Section
3.2.2 for details). This trend has led to a continuous decrease in GHG emissions in
the energy supply sector over recent decades, with an average annual GHG
reduction of 3% since 2005. In the past 5 years, this rate has accelerated to over 6%
per year (98).

Industry

GHG emissions from the industrial sector have significantly decreased over the past
decades, by an average of 2% per year since 2005 and by 4% per year over the past
5 years. At the same time, overall economic activity (measured as gross value
added) from the manufacturing sector in Europe has increased, indicating decreased
GHG emission intensity. The reduction in industrial GHG emissions can largely be
attributed to improvements in energy and material efficiency, along with notable
decreases in emissions from certain production processes (98).
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Buildings

GHG emissions from the combustion of fossil fuels for space and water heating in
buildings have consistently decreased, with annual average reductions of 2% since
2005 and over 3% over the last 5 years. Although the number and size of houses
have increased, better insulation, use of less carbon-intensive fuels and reduced
heat demand due to milder winters have resulted in these reduced emissions. The
buildings sector is projected to play a key role in reducing GHG emissions in Europe
in the next decade, with an expected increase in the deployment of heat pumps,
district heating systems based on renewable energies and an increase in the
renovation rate as key contributing factors (98).

Agriculture and LULUCF

The agricultural sector has only experienced a modest reduction in GHG emissions,
averaging 0.4% per year since 2005, with the rate growing to 1.1% over the past five
years (98). Since 2005, this was largely due to reductions in methane emissions from
enteric fermentation and improved manure management, as well as a reduction in
nitrous oxide emissions from more efficient fertiliser use on agricultural soils. Other
agricultural emissions are included in the energy sector (as combustion) and in the
LULUCEF sector.

In 2023, the LULUCF sector was responsible for a net sink of -198 Mt CO, e and
counterbalanced around 6% of EU emissions from other sectors (98). However, the
LULUCEF sink has been declining for about a decade. The sector provided an
average annual carbon sink of -335 MtCO e in the period 1991-2013. Yet between
2014 and 2023, the average annual sink was 30% smaller compared to the decade
before. This decline is driven by a combination of interrelated factors, including the
ageing of forests, an increase in harvesting, climate change impacts and ecosystem
degradation "*%(136). Cropland and settlements are the major sources of net
emissions in LULUCEF, driven by factors such as the management of organic soils
and the conversion of land with high carbon stock to settlements. The increasing
impacts of climate change on forests, as well as ecosystem degradation, affect the
predictability of the LULUCF sector in delivering carbon removals in the future (24).

Domestic transport and mobility

GHG emissions from transport — of which 75% relate to road transport — have
decreased only slightly since 2005, at an average of 0.3% per year. Over the last 5
years the reduction increased to an average of just under 1% per year. This slow
pace in emission reductions is the result of two counterbalancing factors. On the one
hand, growth in both passenger and freight transport activity has increased total
GHG emissions. On the other hand, the lower CO ; intensity of new cars, partly
driven by the fast deployment of electric vehicles (EVs), is helping to reduce the
sector's GHG emissions (95).

136 EEA, 2025, Enhancing Europe's land carbon sink — status and prospects, No EEA Report 17/2024, Copenhagen Denmark
(https://www.eea.europa.eu/en/analysis/publications/enhancing-europes-land-carbon-sink).
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3.3 Pollution and environmental health

3.3.1 Introduction

What is covered?

A multitude of environmental risks are harming the health of European citizens,
including outdoor and indoor air pollution, transport noise, water and soil pollution,
exposure to harmful chemicals, extreme cold, heatwaves, radiation (mainly indoor
radon), climate-aggravated exposures to pathogens, occupational exposures,
aeroallergens, inadequate housing and second-hand tobacco smoke, among others.
On the other hand, environmental assets like urban green spaces, clean rivers and
water bodies, healthy forests and biodiversity are helping protect human health and
well-being and reducing climate-related environmental risks.

In general terms, high-quality natural resources are essential for human health since
they underpin the delivery of basic human needs, including critical services such as
drinking water and sanitation, healthy food and clean air. While high-quality
ecosystem services are critical to health, polluted ecosystems pose risks to health
(Figure 3.8).

This section focuses on the health implications of pollution, specifically outdoor air
pollution, water pollution, chemicals and noise. It provides knowledge on what
measures and actions are being taken to protect Europeans from risks and move
towards the 2050 vision to reduce pollution to levels that are no longer considered
harmful to health.

For other environmental risk factors, such as indoor air pollution, inadequate housing,
aeroallergens and several toxic chemicals, no comprehensive pan-European
estimates are available on their impacts on human health. The effects of extreme
temperatures and other climate-sensitive exposures are analysed in Section 3.2 of
this report.
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Figure 3.8 Ecosystem services that support health, against risks to health from a polluted environment
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Why is it important?

The United Nations (UN) recognises pollution, together with climate change and
biodiversity loss, as one of the three planetary crises '*(137). Each one of these
crises, as well as their interactions, affects human health.

Pollution continues to reduce quality of life in Europe significantly, with at least 10%
of premature deaths in the EU-27 driven by exposure to polluted air, water and soil,
noise and harmful chemicals '*(138). Exposure to pollution can result in illnesses
such as asthma, allergies, cancers, reproductive and developmental disorders or
cardiovascular diseases, which can reduce the quality of life of citizens and make
them more vulnerable to the impacts of other risks such as heatwaves.

In Europe, pollution drives chronic disease, with deaths from non-communicable
diseases resulting from exposure to environmental risks shown in Figure 3.9"%°.
There are also inequalities in exposure to pollution with those in lower socio-
economic groups tending to have higher exposure, while vulnerable groups can also
be disproportionately impacted by exposure to pollution. For example, children
exposed to chemicals such as mercury (Hg) or lead (Pb) have a higher risk of lifelong
impacts on mental development.

137 UNFCCC, 2022, 'What is the Triple Planetary Crisis?’ (https://unfccc.int/news/what-is-the-triple-planetary-crisis) accessed 17

October 2024.

138 EEA, 2025, 'Premature deaths caused by environmental pollution’ (https://www.eea.europa.eu/en/european-zero-pollution-

dashboards/indicators/premature-deaths-as-a-result-of-environmental-pollution) accessed 22 May 2025.

139 EEA, 2020, Healthy environment, healthy lives: How the environment influences health and well-being in Europe, EEA Report No
21/2019 (https://www.eea.europa.eu/publications/healthy-environment-healthy-lives) accessed 1 April 2021.
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Figure 3.9 Top six non-communicable diseases causing deaths attributable to the
environment in high-income European countries, 2021
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Environmental risk factors contribute significantly to the burden of disease in Europe,
contributing to an estimated 18% of deaths related to cardiovascular disease, around
10% of deaths related to cancer and over 30% of deaths related to chronic
respiratory disease ('*°140,'1141,"2142).

Current figures on the health impacts of pollution in Europe are very likely
underestimates, as they include only pollutants for which enough data are available.
In some cases, like environmental noise, data coverage on measurements is clearly
insufficient. For many pollutants, science is still uncovering their effect on many
health outcomes. For several chemicals, a solid understanding of the long-term
effects and exposure concentrations, as well as the potential effects on health when
found in combination in the human body, are lacking. In the case of some known
pollutants, health impacts are being observed at levels previously considered safe.

What is the EU doing?

With more than 40 different pieces of legislation in place, the EU has been working
for decades to protect human health and the environment from the impacts of
pollution. There is a range of relevant existing directives and regulations; these seek
to reduce emissions of air and water pollutants (e.g. the national emission reduction
commitments (NEC) directive, the industrial and livestock rearing emissions directive
(IED 2.0), the revised urban wastewater treatment directive (UWWTD)), control
chemical production and use (e.g. the regulation on the registration, evaluation,
authorisation and restriction of chemicals (REACH regulation) and regulation
1107/2009 concerning the placing of plant protection products on the market) and the
management and reduction of environmental noise (the environmental noise
directive).

While many of these have been successful in reducing health impacts, it is widely
recognised that further initiatives are required to ensure that an integrated approach
is taken to addressing pollution. In response to this recognition, the EC has adopted
the ZPAP and the Chemical Strategy for Sustainability as the main policy initiatives
under the EGD to guide the way towards a toxic-free environment.

The ZPAP aims to integrate pollution prevention into all relevant EU policies. It
includes a number of measurable policy targets, including reductions in premature
deaths attributed to fine particulate matter (PM 2.5 ), the number of people
chronically disturbed by transport noise, ecosystem areas adversely affected by air
pollution, nutrient losses, the use and risk of chemical pesticides, the sale of
antimicrobials, plastic litter, microplastics, total waste and residual municipal waste.
All these targets are to be reached by 2030. Progress towards these targets is
reviewed in Section 3.3.2. The ZPAP also includes a longer-term vision, for 2050, for
air, water and soil pollution to be reduced to levels no longer considered harmful to
health and natural ecosystems and for the boundaries with which our planet can
cope to be respected, thereby creating a toxic-free environment.

The global dimension

Pollution knows no borders: many chemicals and air pollutants can affect regions far
away from the sources of emissions and some have natural sources. Clear examples
of transboundary pollution include long-range transport of air-pollution and industrial
accidents the effects of which cross borders.

The outsourcing and offshoring of production facilities from Europe to regions with
less stringent (and less costly) environmental protection legislation can increase
pollution and its health impacts in those regions. It can also create knowledge gaps

140 EEA, 2022, Beating cancer — the role of Europe's environment, EEA Web Report no. 01/2022
(https://www.eea.europa.eu/publications/environmental-burden-of-cancer/beating-cancer-the-role-of-europes) accessed 16 January

2025.

141 EEA, 2023, Beating cardiovascular disease — the role of Europe's environment, EEA Web Report no. 01/2023
(https://www.eea.europa.eu/publications/beating-cardiovascular-disease) accessed 15 June 2025.

142 EEA, 2024, Beating chronic respiratory disease: the role of Europe's environment, EEA Web Report 02/2024

(https://www.eea.europa.eu/en/analysis/publications/beating-chronic-respiratory-disease) accessed 16 January 2025.
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on the types of chemicals that are present in the products imported by the EU; this
can potentially result in unrecognised risks to European consumers. Therefore, it is
important that pollution is also dealt with at the international level. On the other hand,
globalisation can also promote the relocation of technology, usage of green
technologies and expansion of rigorous environmental standards which could
potentially help prevent pollution.

However, another negative factor is that global population and economic growth
results in increased demand for goods and services leading to increased emissions
of air pollutants and consumption of chemicals worldwide. This is underpinned by the
fact that the number and volume of chemicals on the global market have grown
substantially over recent decades 3(143).

What is the current state at the European level?

Table 3.3 compiles past trend assessments over the last 10 to 15 years, outlooks for
10 to 15 years ahead and assessments of the prospects of meeting 2030 and 2050
EU policy targets (where available) from the six thematic briefings related to the
environment and human health. Details on the assessments, as well as on cross-
cutting drivers and pressures, are provided in Sections 3.3.2 to 3.3.4.

Table 3.3 Overview of assessment results on environment and health

Briefing

Past trends
(10-15 years)
Outlook (10-
15 years)

Prospects of
meeting EU
policy targets
for 2030
Prospects of
meeting EU
policy targets
for 2050

Improving trends (are
expected to) dominate/largely show a mixed picture/partially
on track to meet policy
targets uncertain

Emissions of Air pollution Environmental Water
pollutants to and impacts noise and
air on human

Chemical
pollution and pollution and health
impacts on human health human health inequalities
health human health

pollution

Trends (are expected to) Deteriorating trends (are
expected to)
on track to meet targets/highly dominate/largely not on track

to meet policy targets

Source: Environment and health briefings of Europe's environment 2025.

3.3.2 Past trends

Policy responses and an increased regulatory focus have resulted in improvements
in certain areas, in particular in emissions of pollutants to air and how air pollution
impacts human health (green colour for past trends in Table 3.3).

Air pollution

143 EEA, 2023, Managing the systemic use of chemicals in Europe, EEA Briefing 25/2022
(https://www.eea.europa.eu/publications/managing-the-systemic-use-of/managing-the-systemic-use-of) accessed 17 October 2024.
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Europe now enjoys cleaner air (31). Emissions of all pollutants reported under the
NEC directive show downward trends since 2005, with largest emission reductions
for SO (85%), followed by NO x (53%), NMVOCs (35%), and PM 25 (38%) by 2023.
Concentrations of the main pollutants in air, except O3, have also decreased
44(144). This has resulted in a decrease in the number of deaths in the EU from 2005
to 2022 attributable to exposure to PM 2.5 of 45% and to nitrogen dioxide (NO ;) of
53% (for details see briefings 'Emissions of pollutants to air’ and 'Air pollution and
impacts on human health’).

Nevertheless, in 2022 an estimated 250,000 premature deaths were attributable to
air pollution in the EU; these were due to a range of causes, including ischaemic
heart disease, stroke, diabetes and various respiratory diseases. In addition to
premature mortality, the impacts from living with diseases related to air pollution are
significant, in particular for stroke, diabetes mellitus, chronic obstructive pulmonary
disease and childhood asthma (145) (Figure 3.10)'.

144 ETC HE and Augustin, C., 2023, Long-term trends of air pollutants at European and national level 2005-2021, Eionet Report No
2023/8 (https://www.eionet.europa.eu/etcs/etc-he/products/etc-he-products/etc-he-reports/etc-he-report-2023-8-long-term-trends-
of-air-pollutants-at-european-and-national-level-2005-2021) accessed 17 October 2024.

145 EEA, 2024, Harm to human health from air pollution in Europe: burden of disease status, 2024, EEA Briefing 21/2024
(https://www.eea.europa.eu/en/analysis/publications/harm-to-human-health-from-air-pollution-2024) accessed 22 January 2025.
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Figure 3.10 Burden of disease due to exposure to fine particulate matter (PM:;), nitrogen
dioxide (NO:) and ozone (03), 2022
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Noise pollution

There has been a slight decrease in the number of people exposed to high levels of
noise from road, rail and air traffic. However, it is estimated that approximately 150
million people — over 30% of Europe's population — are exposed to unhealthy noise
levels (i.e. above WHO guideline thresholds); this figure rises to over 50% in many
urban areas '*%(146). Road traffic remains the predominant source of noise pollution
in both urban and rural areas (for details see briefing 'Environmental noise and
impacts on human health’).

In terms of the human cost, living in an area affected by transport noise is associated
with an increased risk of developing a wide range of health issues, including
cardiovascular, metabolic and mental health diseases. Chronic exposure to transport
noise negatively affects children, especially because they are in an important learning
and developmental phase. Children living or attending school in areas impacted by
transport noise tend to score lower on reading comprehension and face more
behavioural challenges, with over half a million children in Europe experiencing
impaired reading ability due to transport noise. Almost 60,000 cases in Europe of
behavioural difficulties in children are due to environmental noise generated from
transport "7(147).

Water pollution

Compliance with the drinking water directive is high, with most European citizens
enjoying access to clean drinking water. Groundwater provides about 62% of the EU-
27's drinking water "*8(148) , with 77% of the area covered by Europe's groundwater
having good chemical status for the period 2016-2021 (15). Nevertheless, freshwater
used for drinking water production needs increased treatment due to the presence of
micropollutants; this, in turn, raises the cost. Concerns in this area relate to the
presence of per- and polyfluoroalkyl substances (PFAS) and microplastics in drinking
water, with future monitoring of PFAS foreseen under the drinking water directive
(28).

Bathing water quality has improved significantly over the last four decades (149). In
2023, 85% of bathing waters were rated excellent in the EU and minimum water
quality standards were met at 96% of sites °(149).

The EU has made consistent progress in expanding its wastewater treatment
coverage. The proportion of the EU population connected to at least secondary
wastewater treatment — referring to a biological treatment process designed to
reduce the amount of organic materials — reached 81% in 2022 (28). Nevertheless,
discharges of untreated wastewater from unconnected houses and storm overflows
continue to pollute surface waters ('*°150,'*'151) (for details see briefing "Water
pollution and human health’).

Chemical pollution

There is a downward trend in the use and risk of chemical pesticides *?(152) and in
the use of the more hazardous chemical pesticides '3(153). At the same time, the
organic farming area almost doubled from 5.9 to 10.5% of total EU land area in the

146

147

148

149
150
151

152

EEA, 2025, Environmental noise in Europe report, EEA Report No 06/2025, European Environment Agency
(https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe-2025) accessed 8 August 2025.

EEA, 2024, The effect of environmental noise on children's reading ability and behaviour in Europe, EEA Briefing no. 16/2024
(https://www.eea.europa.eu/en/analysis/publications/the-effect-of-environmental-noise-on-children) accessed 8 August 2025.

EEA, 2024, 'Water abstraction by source and economic sector in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/water-

abstraction-by-source-and) accessed 29 April 2025.

EEA, 2024, 'Bathing water quality’ (https://www.eea.europa.eu/en/topics/in-depth/bathing-water) accessed 29 April 2025.

EEA, 2024, 'WISE Freshwater’ (https://water.europa.eu/freshwater) accessed 7 January 2025.

EC, 2019, Commission Staff Working Document Evaluation of the Council Directive 91/271/EEC of 21 May 1991, concerning urban

waste-water treatment (SWD/2019/0700 final of 21 May 1991).

EEA, 2024, 'EU trends in the use and risk of chemical pesticides’ (https://www.eea.europa.eu/en/european-zero-pollution-
dashboards/indicators/eu-trends-in-the-use-and-risk-of-chemical-pesticides) accessed 18 October 2024.
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period 2012 to 2022 (64,"%*154). However, positive impacts are currently uncertain or
not well-documented, and the assessments of pesticide use are hampered by
methodological challenges. Progress has also been made in reducing the use of
veterinary antimicrobials, with a 28% reduction in their use for food-producing
animals in 2022 compared to 2018 '%5(155).

More industrial chemicals have come under scrutiny by EU authorities. The number
of chemicals registered under the REACH regulation and under assessment by EU
authorities has increased substantially since 2010, from around 50 to over 2,000
%8(156). In some areas, however, while improvements have been observed, the
changes have not been at a sufficient level to mitigate the impacts.

Even though some progress on chemicals has been observed, as noted above, it has
not been sufficient to mitigate the impacts of the increasing number and volume of
chemicals. Data from human biomonitoring — measuring chemicals in people's
bodies to better understand chemical exposure — show that the bodies of EU
citizens are contaminated by a range of chemicals, in some cases exceeding safe
levels in a significant part of the European population and thus posing a potential risk
to health '*’(157). In addition, so-called legacy substances (e.g. mercury, PCB,
dichlorodiphenyltrichloroethane, etc.) persist in the environment perpetuating human
exposure.

Finally, it is difficult to identify clear trends in the substitution of substances of concern
with safer and more sustainable alternatives. Instead, the use of some of the most
harmful chemicals is still increasing and thus the past trends assessment given in
Table 3.3 is red. Compliance with regulatory requirements is a prerequisite for
achieving the health protections offered by the respective regulations and directives.
Products imported from outside the EU have a relatively high rate of incompliance
(approximately 25%) with EU regulations, which could put citizens' health at risk
('%%158,"%9159).

Chemical pollution in surface waters remains a significant risk to the aquatic
environment and human health, with only 30% of surface water bodies having a good
chemical status. It is estimated that around 2.8 million potentially contaminated soil
sites exist in the EU '®°(160). Though the use of chemical pesticides has decreased
since the baseline period of 2015-2017, this decrease has not yet resulted in reduced
pesticide levels in surface waters and soils ("*'161,2162).

Knowledge around the magnitude and types of hazards and health risks related to
many pollutants is still lacking, including emerging pollutants such as certain PFAS
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EEA, 2024, 'EU trends in the use of more hazardous pesticides' (https://www.eea.europa.eu/en/european-zero-pollution-
dashboards/indicators/eu-trends-in-the-use-of-more-hazardous-pesticides) accessed 18 October 2024.

Eurostat, 2024, 'Organic crop area by agricultural production methods and crops’
(https://ec.europa.eu/eurostat/databrowser/view/ORG_CROPAR/default/table?lang=en&category=agr.org) accessed 14 January
2025.

EEA, 2024, 'Antimicrobial consumption by food-producing animals in the EU’ (https://www.eea.europa.eu/en/european-zero-
pollution-dashboards/indicators/antimicrobial-consumption-in-food-producing-animals) accessed 18 October 2024.

EEA, 2024, 'Progress in regulating substances under REACH and CLP’ (https://www.eea.europa.eu/en/european-zero-pollution-
dashboards/indicators/progress-in-regulating-substances-under-reach-and-clp) accessed 18 October 2024.

Govarts, E., et al., 2023, 'Harmonized human biomonitoring in European children, teenagers and adults: EU-wide exposure data of
11 chemical substance groups from the HBM4EU Aligned Studies (2014-2021)’, International Journal of Hygiene and
Environmental Health 249, p. 114119 (DOI: 10.1016/j.ijheh.2023.114119).

ECHA, 2020, "1 in 4 imported products found to be non-compliant with REACH and CLP’ (https://echa.europa.eu/da/-/1-in-4-
imported-products-found-to-be-non-compliant-with-reach-and-clp) accessed 31 March 2025.

EEA, 2024, 'Percentage of REACH CLP-compliant cases found in imported goods' (https://www.eea.europa.eu/en/european-zero-
pollution-dashboards/indicators/percentage-of-reach-clp-compliant-cases-found-in-imported-goods) accessed 31 March 2025.

EEA, 2024, 'Progress in the management of contaminated sites’ (https://www.eea.europa.eu/en/european-zero-pollution-
dashboards/indicators/progress-in-the-management-of-contaminated-sites) accessed 18 October 2024.

EEA, 2023, How pesticides impact human health and ecosystems in Europe, EEA Briefing no. 06/2023
(https://www.eea.europa.eu/publications/how-pesticides-impact-human-health/how-pesticides-impact-human-health) accessed 18
October 2024.

EEA, 2024, EU indicator framework for chemicals, EEA Report No 02/2024 (https://www.eea.europa.eu/publications/eu-indicator-
framework-for-chemicals) accessed 18 October 2024.
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(e.g. trifluoroacetic acid), ultrafine particles and black carbon (which also increases
global warming). For details on chemical pollution see the briefing ‘Chemical pollution
and human health'.

Health inequalities and cross-cutting factors

The unequal impact of environmental pollution has not significantly improved. For
example, average pollutant concentrations remain higher by about a third in the
poorest regions of Europe compared with the wealthiest. The needs of socially
deprived communities and vulnerable groups must be addressed systematically
across policy domains. Universal measures to deliver overall reductions in exposure
to environmental stressors for the general population can be complemented by
measures targeted at groups known to be vulnerable in terms of their increased
exposure, increased sensitivity or reduced resilience (for details see briefing
‘Environmental health inequalities related to air pollution’).

The European Environment Agency has consolidated evidence on how
environmental risks contribute to death and disease, to demonstrate how reducing
pollution and adapting to climate change will lead to healthier lives for all. For
example, exposure to air pollution, heat and cold, noise, second-hand smoke and
chemicals (notably lead) are estimated to cause over 18% of cardiovascular disease-
related deaths in Europe (141).

At the same time, exposure to air pollution, carcinogenic chemicals, radon, ultra-
violet radiation and second-hand smoke together may contribute over 10% of the
cancer burden (encompassing new cases, deaths, and the prevalence of the
disease) in Europe (140). Cancer is the most prevalent type of non-communicable
disease and the second most common cause of death after circulatory diseases.
Adding to the human costs, the economic costs of cancer are enormous, estimated
at around EUR 178 billion in 2018. The life of nearly every European is affected by
cancer in some way.

More information on trends, drivers and impacts of pollution can be found in the
European Zero Pollution Dashboards '®*(163) and the European environment and
health atlas.

3.3.3 Outlook and prospects for meeting policy targets

Good implementation is key to reaching policy targets. EU policy responses have
been initiated under the EGD with the aim of reducing the effects of pollution and
increasing overall protection levels. However, the impact of these policies will take
time to materialise and is dependent on efficient implementation. In this context, the
ZPAP plays a key role in addressing pollution by integrating prevention into all
relevant EU policies, enhancing implementation, and identifying gaps or trade-offs. It
promotes sustainable prosperity by transforming production and consumption, with
investments in cleaner technologies, circular economy models, low-emission
transport, and nature-based solutions.

Regulatory responses have also been initiated under the EGD umbrella, with a long
list of regulations and directives being updated or being scheduled for update. These
changes include strengthening the protection level in the individual legislations and
also better coherence between them. An important feature in the expected upcoming
regulation on 'one substance — one assessment’ is the introduction of a more
proactive and preventive approach to chemicals through the establishment of an EU
early warning system for emerging chemical risks.

The One Health approach (Box 3.3) recognises that human health is interconnected
with the health of animals, plants and wider ecosystems and that pollution, climate
change and ecosystem degradation can generate risks to human health. For
example, antimicrobial resistance is driven by excessive and inappropriate use of

163 EEA, 2024, 'European zero pollution dashboards’ (https://www.eea.europa.eu/en/european-zero-pollution-dashboards) accessed
18 October 2024.
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antimicrobials in humans and animals, leading to over 800,000 human infections and
approximately 35,000 deaths every year in the European Economic Area '%4(164).

Another example is infectious diseases originating from zoonotic pathogens, with the
emergence of such pathogens linked to habitat loss, changes in land use and human
interactions with animals in the food system. The COVID-19 pandemic was zoonotic
in origin and provides a stark example of the inextricable links between human health
and ecosystem health.

Box 3.3 The One Health approach

Taking a One Health approach means that ensuring actions to prevent, predict,
detect and respond to health threats take into account the interlinkages between
human, animal, plant and ecosystem health. Risk assessors integrate and share
knowledge from different disciplines such as veterinary, environmental and human
health sciences to assess the risks to health posed by disease vectors or
contaminants. Risk managers and policymakers can then address the upstream
drivers of risks to health, for instance by reducing human pressures on the
environment.

In applying a One Health approach, the European Environment Agency (EEA)
collaborates with other EU agencies that have a mandate and significant expertise in
the areas of environmental sustainability, public health and food safety, including the
European Centre for Disease Prevention and Control (ECDC), the European
Chemicals Agency (ECHA), the European Food Safety Authority (EFSA) and the
European Medicines Agency (EMA). Since 2023, this collaboration has been further
strengthened by the establishment of a cross-agency task force on One Health.

The regulation on serious cross-border threats to health requires the EEA and other
EU agencies to collaborate on rapid risk assessments of threats to public health,
including those originating from the environment or climate. Similarly, the EEA
partners with the EFSA and ECDC, as well as the EC, in the context of the European
Climate and Health Observatory. This contains a wide range of information about
health risks associated with climate change, such as the increased suitability of many
areas of Europe for the transmission of vector-, water- or food-borne diseases.

Air pollution

National, regional and local authorities have implemented their own measures to
contribute to reducing emissions of air pollutants; these will be key in the continuous
improvement of air quality. Systemic changes will be needed to perform and/or
complete the transition to more sustainable systems, which entails reducing pollutant
concentrations to levels as close as possible to the WHO recommendations.
However, it is still necessary to define how some emerging pollutants such as
ultrafine particles, ammonia (NH 3 ) or black carbon impact health. It was not
mandatory to assess these until the revised ambient air quality directive (AAQD) was
approved in 2024.

All but two Member States need to further reduce their emissions for all the main
pollutants to meet their commitments for 2030. However, the projections for sulphur
dioxide (SO2), nitrogen oxides (NO x ), PM 25 and non-methane volatile organic
compounds (NMVOC) emissions show a steady downward trend.

The Third Clean Air Outlook report points to further measures to be implemented in
the agriculture sector to reduce NH ; emissions (examples of good practices with
beneficial effects include manure storage covering, modern techniques for applying
manure to soils, and the use of manure and farm residues to feed biogas plants).
Reductions in SO.and PM s emissions should focus on measures in energy supply
(e.g. district heating, building norms to improve insulation, schemas for renovation of
household boilers, banning solid fuel) and the manufacturing and extractive industry
sectors (e.g. retrofitting of industrial plants), since these two areas are the biggest
contributors to these emissions. Efforts to reduce NO x emissions should focus on the

164 EEA, 2024, Veterinary antimicrobials in Europe's environment: a One Health perspective, EEA Briefing no. 02/2024
(https://www.eea.europa.eu/publications/veterinary-antimicrobials-in-europes-environment/veterinary-antimicrobials-in-europes-
environment) accessed 22 May 2025.
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road transport sector (e.g. implementation of low-emission zones, renewal of public
transport fleets, and promotion of environmental transportation modes, such as
walking and cycling). Meanwhile, the solvent use sectors should be the focus for
reducing NMVOC emissions.

Improvement in the information available on air quality as well as campaigns to raise
public awareness and to modify behaviour are also crucial elements of any plan to
improve air quality.

Noise pollution

The noise pollution outlook depends on different factors. Under an optimistic scenario
that includes the implementation of a substantial set of additional measures, the
number of people highly annoyed by transport noise is predicted to decline by about
21% by 2030. Under a conservative scenario, this number is predicted to stay
unchanged. The large number of people exposed to road traffic noise significantly
influences the overall outlook, which indicates that more effort is needed to address
road traffic noise. Efforts are also needed to mitigate the negative noise pollution
impacts from projected growth in rail activity (146).

Greater progress could be achieved by introducing measures which not only focus on
areas with severe noise problems (i.e. hot spots), but also on areas with moderate
noise levels, generally below national limits '*(165). Therefore, implementing a
combination of measures to reduce noise at the source is highly important. New EU
regulations tackling noise at its source and setting out obligations to act upon critical
levels could help reduce the number of people affected by noise '°(166).

Water pollution

The recast drinking water directive (2020) aims to protect human health from
contamination and protect water abstraction points from a wide range of pollutants
and micro-organisms. The water reuse regulation (2020) recognises the water
availability challenges that some countries are facing, setting out rules to ensure that
water reclaimed from urban wastewater treatment plants and used in irrigation meets
quality standards.

Meanwhile, the revised UWWTD aims not only to further reduce pollution by nutrients
and micropollutants but also seeks to reduce GHG emissions from treatment,
achieve energy neutrality, and improve circularity by reusing water and sludge.
Focusing on the zero-pollution ambition, the proposed revisions to the water
framework/groundwater/environmental quality standards directives would reduce
pollution of surface and groundwaters.

Emerging pollutants include the group of PFAS and microplastics. With the exception
of a few PFAS like perfluorooctanoic acid (PFOA) and PFOS, which appear to be
widespread '*’(167) , little Europe-wide evidence is available to date regarding their
occurrence in the environment. Overall, and despite the progress mentioned above, it
is unlikely that human exposure to complex mixtures of chemicals in the EU will
decrease sufficiently to mitigate the risks, mainly due to accumulated legacy
substances and continuing exposure to hazardous substances which are still in use.

New rules for urban wastewater treatment will bolster efforts to tackle water pollution
under the ZPAP. The revised UWWTD extends the scope to smaller agglomerations,
covers more pollutants — including micropollutants — and contributes to energy
neutrality. All agglomerations above 1,000 population equivalents — a standard unit
used to measure the polluting strength of wastewater — need to have collecting
systems in place to capture all sources of domestic wastewater by 2035. Member
States will then be required to remove biodegradable organic matter from urban

165 EEA, 2022, Outlook to 2030 — Can the number of people affected by transport noise be cut by 30%?, EEA Briefing no. 13/2022
(https://www.eea.europa.eu/publications/outlook-to-2030/outlook-to-2030-can-the) accessed 28 October 2024.

166 JRC, 2022, Zero Pollution Outlook 2022, JRC Science for Policy Report No JRC129655
(https://publications.jrc.ec.europa.eu/repository/handle/JRC129655) accessed 28 October 2024.

167 EEA, 2024, PFAS pollution in European waters, EEA Briefing no. 19/2024
(https://www.eea.europa.eu/en/analysis/publications/pfas-pollution-in-european-waters) accessed 14 January 2025.
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wastewater through secondary treatment before it is discharged into the
environment. Previously, this was only required for agglomerations above 2,000
population equivalents.

By 2039, it will be mandatory for urban wastewater treatment plants (treating urban
wastewater with a load equivalent to a population of 150,000 and above) to remove
nitrogen and phosphorus through tertiary treatment. By 2045, those urban
wastewater treatment plants will have to apply an additional treatment to remove
micropollutants, known as quaternary treatment. That treatment will tackle
micropollutants and microplastics by introducing new standards and monitoring
requirements. In line with the polluter pays principle (PPP), producers of
pharmaceuticals and cosmetics — the main source of micropollutants in urban
wastewater — will need to contribute a minimum of 80% of the additional costs for
the quaternary treatment through an extended producer responsibility (EPR) scheme.

Finally, the rules introduce an energy neutrality target: by 2045, urban wastewater
treatment plants treating a load of 10,000 population equivalents and above will have
to be powered using energy from renewable sources generated by the respective
plants '%¥(168).

Chemical pollution

The production, consumption and use of chemicals is expected to continue to grow
by both volume and number of different chemicals. However, it is also expected that
there will continue to be a gradual reduction in the use of more hazardous chemicals.
Lack of significant progress in terms of reducing human exposure via the
environment can partly be explained by persistent diffuse pollutants, particularly
given the release of pollutants into the soil (e.g. pesticides) and water (nutrients and
pesticides).

Diffuse pollution is often far harder to address compared to pollution from point
sources, which can be abated more effectively. Once released into the aquatic
environment, many of these pollutants are highly persistent and continue to pollute
water and food for years or decades. Countries will continue to use human
biomonitoring data to check for the population's exposure to chemicals and the
associated burden of disease '*°(169).

Additionally, electronic records of plant protection products used, together with digital
labelling of plant protection products which is envisaged in the near future, will allow
accurate data to be collected on the quantities of active plant protection substances
utilised on farms, at the national and EU levels. In the future, the data may also be
used to identify new and emerging chemical risks and thus contribute to a European
early warning system.

The IED 2.0 is expected to further reduce point-source pollution. The increased
scope of the directive covers a total of over 70,000 industrial installations, and pig
and poultry farms, and covers a range of new activities. This will better enable
policymakers and the general public to assess emissions and the environmental
performance of large, industrial installations.

Overarching considerations and prospects for meeting policy targets

Prevention is a cost-efficient way to ensure healthier lives, though only 3% of the
healthcare budget in the EU is spent on preventive efforts whereas 97 % is used on
treatment '°(170). Preventing pollution thus prevents disease and, while there is now
a broad range of measures in place to continue to address the risks related to

168 Council of the European Union, 2024, 'Urban wastewater: Council and Parliament reach a deal on new rules for more efficient
treatment and monitoring’ (https://www.consilium.europa.eu/en/press/press-releases/2024/01/29/urban-wastewater-council-and-
parliament-reach-a-deal-on-new-rules-for-more-efficient-treatment-and-monitoring/) accessed 28 April 2025.

169 Plass, D., et al., 2025, 'Estimating the environmental burden of disease resulting from exposure to chemicals in European countries
— potentials and challenges revealed in selected case studies’, Environmental Research 269, p. 120828 (DOI:
10.1016/j.envres.2025.120828).
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pollution, it is critical that Member States fully and effectively implement this suite of
legislative measures to further improve health and well-being in the coming years.

The sectors responsible for generating pollution (detailed in Section 3.3.4) are also
providing goods and services that increase our quality of life. To reduce pollution,
consumption of products and services can be reduced and scaled-back, or less-
polluting processes can be developed to produce the same or better products and
levels of service. Here, innovation plays a key role in the transition to a non-toxic
environment.

A sufficient degree of innovation will require continuous investment from both the
private and public sectors. Additionally, this kind of innovation can be stimulated by
soft regulation or market mechanisms. Since the need for goods and transportation is
not expected to decline, technological innovations, policy solutions and regulatory
measures are key to decoupling products and services from the generation of
pollution as much as possible.

The safe and sustainable by design framework is a concrete tool to assist private
companies in the innovation stages for new chemicals and materials. It combines
and compares multiple different lines of potential impacts covering the entire lifecycle
of a product, including both safety and sustainability aspects. This has the potential to
reduce levels of hazardous substances in material cycles and prevent the chemical
contamination of secondary raw materials acting as a barrier to their re-use (see also
Section 4.2).

Regarding the prospects of reaching pollution-related policy targets, a detailed
overview of the current status of the specific measurable policy targets from the
ZPAP can be found in the Zero pollution monitoring and outlook (163). This report,
assessing the ZPAP targets and policy objectives and visions from other official EU
documents in combination, shows mixed results. For all six environment and human
health topics covered, the prospects of meeting the 2030 policy targets are assessed
as either only partially on track or predominantly not on track, while for 2050 all topics
except water pollution are assessed as not on track (see colour coding in Table 3.3).
More information can be found in the individual Environment and health briefings.

Knowledge gaps

A lack of knowledge is still a barrier to understanding and mitigating pollution and its
impacts. Importantly, in this context, current monitoring and reporting does not cover
all pollutants significant to health. For example, as discussed in relation to air
pollution, it is still necessary to define the impact of some emerging pollutants such
as ultrafine particles or black carbon, whose assessment was not mandatory until the
approval of the revised AAQD. Bathing water quality is only assessed on the
presence and concentration of two bacteria as indicators of faecal contamination.

Additionally, there is uncertainty about the combined effects of mixtures of chemicals
on human health and the specific types of emerging effects from chemicals, which
are currently inadequately covered by the standard tests. These effects include
developmental immunotoxicity, neurotoxicity and endocrine disruption. Taken
together, these uncertainties mean that we are likely to underestimate the impacts of
pollution on human health.

However, responses initiated to improve our knowledge base include the Partnership
for the Assessment of Risks from Chemicals (PARC), which will contribute with
research and knowledge towards risk assessment, human biomonitoring and
environmental monitoring for chemicals '"'(171). Other large EU-funded initiatives,
such as the EURION cluster '"2(172) on novel testing and identification methods for
endocrine-disrupting chemicals (EDCs) and the ENKORE cluster '*(173) on further

170 Eurostat, 2021, '3% of healthcare expenditure spent on preventive care’ (https://ec.europa.eu/eurostat/web/products-eurostat-

news/-/ddn-20210118-1) accessed 30 October 2024.

171 PARC, 2024, 'Partnership for the Assessment of Risks from Chemicals’ (https://www.eu-parc.eu/) accessed 28 October 2024.

172 EURION, 2025, 'European Cluster to Improve Identification of Endocrine Disruptors’ (https://eurion-cluster.eu/) accessed 20 March

2025.

173 ENKORE, 2024, 'The ENKORE cluster on endocrine disrupting chemicals and knowledge on health-related effects’ (https://enkore-
cluster.eu/) accessed 20 March 2025.
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elucidating the links between EDCs and several disease outcomes, also contribute to
the knowledge base on the impacts of chemical pollution on human health.
Additionally, the IDEAL cluster "4(174) — on indoor air quality and health — and the
CUSP cluster '5(175) — studying the impacts of micro- and nanoplastics on health
— provide evidence on the impacts of additional groups of pollutants on human
health.

176(176)

174 IDEAL, 2023, 'Indoor air quality health. The European Cluster to improve and safeguard health and well-being of citizens in indoor
environments' (https://www.idealcluster.eu/) accessed 20 March 2025.

175 CUSP, 2025, 'What are the impacts of micro- and nanoplastics on the human body?’ (https://cusp-research.eu/) accessed 20 March
2025.

176 EEA, 2024, Veterinary antimicrobials in Europe's environment: a One Health perspective, EEA Briefing no. 19/2024
(https://www.eea.europa.eu/publications/veterinary-antimicrobials-in-europes-environment/veterinary-antimicrobials-in-europes-
environment) accessed 17 October 2024.
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3.3.4 Drivers and pressures

The generation of pollution is intrinsically bound to production and consumption
systems, including manufacturing, waste handling, agriculture, energy, transport and
healthcare. Some of the key sectors, their drivers and pressures are described in

Table 3.4 below.

Table 3.4 Pollution drivers and pressures by sector

Sector

5k

o
~__~
Food production

(Agriculture)

Residential,
commercial and
institutional
sector

oooo

Industry

Transport

Drivers
Widespread use of chemical

pesticides, fertilisers and veterinary

medicines to maintain crop yields
and meat production

Use of non-road machinery and
burning agricultural waste

Energy consumption, including
burning solid biomass and fossil
fuels

Industrial facilities as major point
sources of water, soil and air
pollution

Road transport, aviation and
shipping as major sources of air
pollution

Road transport also as a main
contributor to noise pollution

177

Pressures

Diffuse pollution continues to contaminate water, soil and air, and leading to
pest resistance and chronic ilinesses in humans.

Emission of precursors of secondary pollutants is an ongoing problem with
agriculture responsible for 93% of total NH; emissions to air, leading to
secondary particulate matter when reacting in the atmosphere with SO, and
NOx.

Diffuse pollution of water and soil from veterinary medicines persists where
untreated animal waste reaches surface and groundwaters; where antibiotics
are used, this contributes to the threat of antimicrobial resistance "’(177) to
human and animal health 7%(178).

There is ongoing contamination of food and feed with pesticide residues;
EFSA estimates that around 2.2% of sampled foods have pesticide levels that
are not safe '"°(179).

Air pollution, including primary pollutants and NMVOCs and NOx,continues to
act as a precursor in the formation of tropospheric Os.

Air pollution from energy use in the sector was responsible for 62%, 43% and
36% of reported emissions of particulate matter, PM.s, PM1, and black carbon,
respectively, in 2022. Domestic heating is a source of ultrafine particles.
Discharges of sewage from institutions such as hospitals and care homes may
represent high sources of pharmaceuticals, including antimicrobials, to urban
wastewater treatment plants. Not all receiving plants can treat such discharges
effectively before release to the environment '®°(180)

This is a major contributor to pollution, though a positive trend has been
observed from 2010 to 2022 in industrial releases of pollutants that are
hazardous to human health and the environment. However, emissions data for
air and water suggest that the trend in reductions is levelling off('8'181,%2182).
Certain types of industries are also sources of noise pollution.

Transport is still a major contributor to air pollution, though implementation of
vehicle exhaust emission controls to comply with the Euro emission standards
and electrification is helping reduce NOx, PM.s and NMVOC emissions. Road
transport, shipping and aviation are significant sources of ultrafine particles.
Noise pollution is one of the most significant environmental impacts from
transport activities. In both urban and rural areas, road traffic is the primary
source of environmental noise pollution, while noise from railways and aircraft
affects smaller segments of the population, with significance at the local level.

EMA, 2025, 'Antimicrobial resistance’, European Medicines Agency

(https://www.ema.europa.eu/en/human-regulatory-overview/public-health-threats/antimicrobial-resistance) accessed 17 October

2024.
178

UN Environment Programme and Programme, 2023, Bracing for superbugs: strengthening environmental action in the One Health

response to antimicrobial resistance (https://www.unep.org/resources/superbugs/environmental-action) accessed 15 June 2025.

179

https://doi.org/10.2903/j.efsa.2024.8753).

180

EFSA, 2024, 'The 2022 European Union report on pesticide residues in food’, EFSA Journal 22(4), p. e8753 (DOI:

Liguori, K., et al., 2022, 'Antimicrobial Resistance Monitoring of Water Environments: A Framework for Standardized Methods and

Quality Control’, Environmental Science & Technology 56(13), pp. 9149-9160 (DOI: 10.1021/acs.est.1c08918).

181

releases-to-air) accessed 18 October 2024.

182

EEA, 2024, 'Industrial pollutant releases to air in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/industrial-pollutant-

EEA, 2024, 'Industrial chemical releases to water’ (https://www.eea.europa.eu/en/european-zero-pollution-dashboards/indicators/

industrial-chemical-releases-to-water) accessed 18 October 2024.
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Policies addressing transport-related noise have not yet led to substantial
reductions at the overall EU level, as the projected growth in population and
transport activities outpaces the benefits of these initiatives.

Polycyclic aromatic hydrocarbons (PAHs) and metals from road transport
continue to contaminate Europe's surface waters, from both exhaust
emissions and particulates from tyre breakdown(15).
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Table 3.4 Pollution drivers and pressures by sector

Sector Drivers
Use of toxic natural and synthetic
chemicals in a wide range of consumer
@ products
e o
Consumer
products
Use of fossil fuels
Energy
production and
distribution

Pressures

There is continued, direct exposure to toxic chemicals
from toys, cosmetics, cleaning products, electronic
products, food wrappings, paints and other consumer
products, with health impacts documented via human
biomonitoring for a number of priority substances such as
Bisphenol A, Phthalates, brominated flame retardants,
PFOS and PFOA.

Exposure to toxic chemicals via the environment persists,
e.g. when chemicals are washed down the drain or
emitted from washing machines and carried to urban
wastewater treatment plants. There, pollutants may be
removed from the sewage sludge, treated to become
more harmless forms and/or, if very soluble, discharged to
rivers and lakes where they may harm the local
environment(15). If very persistent, they can present a
long-term threat to the environment and/or human health
through food or drink.

The use of solvents in paints and several other products
increases the emissions of volatile organic compounds, a
precursor of Os.

Energy supply is the principal source of SO2 emissions in
the EU.

There have been relative reductions in NOx and PM;s
emissions mainly due to the modification of combustion
technologies, flue gas abatement techniques and
switching from coal to gas. Renewable energy use is only
a partial solution, and it is important to address possible
trade-offs from climate policies such as the burning of
biomass.

Hg and PAHs from burning coal for energy production
widely pollute Europe's surface waters(15).
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4 Managing the dynamic between our economy and
our natural resources

Key messages

» Europe's economy is largely dependent on natural resources, in many cases
imported from outside Europe. Environmental pressures from resource extraction,
along with geopolitical instability, make it vital to rethink how we source and consume
natural resources.

* The EU is one of the most intensively used land masses on the globe, with 38.8%
of land dedicated to agriculture, 35.3% to forests, and 5.8% to residential and urban
areas. As such, there is a need to consider trade-offs across competing demands for
land for biomass production, carbon sequestration, renewable energy and ecosystem
restoration.

» Water pollution, over-abstraction and physical changes impact water bodies,
groundwater and wetlands, with climate change exacerbating these issues.
Deterioration in water quality creates risks for production-consumption systems,
especially food, industry and energy. Water stress affects 30% of Europe's territory
and 34% of the population each year. This is likely to increase in the future due to
climate change.

* Raw materials feed Europe's industrial economy and sustain our high quality of life.
Our food, housing and mobility systems together account for more than 80% of the
EU's total material footprint. Decarbonisation and electrification are driving demand
for critical raw materials, for which the EU is heavily dependent on imports from a
limited number of non-European countries.

* Only 11.8% of all material demand in the EU is sourced from recycling, and the EU
is still far from its ambition to double its circularity rate by 2030. Yet, circularity
practices and business models, along with policies to address high levels of
consumption, can lower resource use and reduce waste while reducing the EU's
dependence on material imports.

* There is an urgent need to reduce material consumption within the EU, which is
unsustainable and much higher than in most other world regions. International supply
chains mean that much of the environmental degradation driven by the extraction,
processing and use of resources to fuel EU consumption occurs outside the EU.
Efforts to reduce the EU's material footprint should address the demand for
resources along the entire value chain.
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4.1 Competing priorities for natural resources

European natural resources — including land, clean water and raw materials — upon
which our production and consumption systems are based, are finite. Importing
material and energy resources from outside Europe has allowed Europe to overcome
these limits but has also exposed our economy to dependencies, geopolitical risks
and price shocks. In this context, strategic autonomy has emerged as a political
priority.

This section explores competing priorities for natural resources in Europe and
considers how progress in climate change mitigation and circularity has affected how
we use resources. It argues for the need to identify and resolve trade-offs between
environmental, economic and social demands through sustainable resource
management and practices ensuring that decarbonisation, circularity and nature
restoration go hand in hand. More broadly, responsible stewardship of natural
resources, grounded in a recognition of geophysical limits and aimed at long-term
regeneration, will secure the resilience of Europe's vital societal functions as defined
in the Preparedness Union Strategy.

The section builds on the thematic briefings on 'state of Europe's biodiversity’,
'Pollution of ecosystems’, 'Protected areas’, 'Water and climate impacts’, 'Ecosystems
and climate impacts’, 'Land use and land take', 'soil resources’, 'Trends in the energy
system’, 'Water pollution and human health’, and 'Waste generation and material
consumption’.

4.1.1 Land

Europe is one of the most intensively used land masses on the globe, with a
significant proportion of land dedicated to agriculture, forests and, to a lesser extent,
urban areas and infrastructure. The way our key production and consumption
systems — food, energy, mobility, industry and the built environment — use this land
impacts our environment and climate.

In the EU in 2022, 38.8% of land was agricultural, 35.3% was forest, and 16.1% was
unused and abandoned land. A further 5.8% of land was used for services and
residential purposes, while uses with a heavy environmental impact claimed 3.8%,
leaving 0.2% for fishing '(1) (Figure 4.1).

In terms of land set aside for biodiversity, in 2022, protected areas covered 26.1% of
EU land, with 18.6% of EU land designated as Natura 2000 sites and 7.5% under
other complementary national designations 2(2).

1 Eurostat, 2025, 'Land use statistics’ (https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Land_use_statistics)
accessed 13 August 2025.

2  EEA, 2024, Terrestrial protected areas in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/terrestrial-protected-areas-in-
europe) accessed 30 April 2025.
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Figure 4.1 Main land use by land use type in the EU
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Looking forward, the EU's agricultural and forest land is projected to remain stable
between now and 2035 but with relative changes in the share of different types of
land. The amount of agricultural land under permanent crops is expected to increase,
while permanent grassland, fodder and fallow land remains stable 3(3).

Land inputs in Europe's production and consumption systems

Land use underpins the provision of biomass (Box 4.1). It also provides space for
residential areas, and infrastructure for transport and energy systems as well as
natural ecosystems supporting biodiversity and ecosystem services. Competition for
EU land stems from demand for biomass for food, bioenergy and materials set
against the expectation that land will contribute to carbon sequestration, provide
nature-based solutions to support climate adaptation and deliver on targets for nature
restoration.

Climate-induced changes, including floods, droughts and shifts in temperature and
precipitation patterns, will intensify pressures on land-use planning. As such, there is
a need to prioritise how land is used to produce biomass and for what purpose, in a
the context of competition for EU-sourced biomass to fulfil future policy objectives
4(4).

3 EC, 2024, 'EU agricultural outlook 2024-35: A resilient sector adapts to climate change, sustainability concerns, and shifting
consumer demand — European Commission’ (https://agriculture.ec.europa.eu/media/news/eu-agricultural-outlook-2024-35-

resilient-sector-adapts-climate-change-sustainability-concerns-and-2024-12-11_en) accessed 12 August 2025.
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Box 4.1 Biomass in the EU

Biomass is defined as renewable, organic material that comes from plants and
animals, as well as the biodegradable elements of products, waste and residue from
biological origins. As a major component of ecosystems, it sequesters carbon, and
provides food for animals and humans. It also delivers feedstocks for a wide range of
bio-based materials in use in sectors such as the construction, energy, transport,
furniture and textiles.

The EU used 1.2 billion tonnes of dry matter biomass in 2017, of which 50% was
used for food, feed and bedding for livestock, 22% for bioenergy and 28% for
materials (4). Biomass use in the energy sector has been growing since 2005; in
2023 biomass made up half of EU renewable energy consumption 3(5).

Using biomass as a substitute for fossil fuels and other carbon-intensive materials
can support the defossilisation process in the energy, transport and building sectors.
This increases demand for biomass, driving land use change and reducing stocks of
the remaining, unharvested biomass left in ecosystems. While biomass use in energy
generation is seen as carbon neutral, the process of regrowth and CO , sequestration
can take several decades, while the use of biomass in energy via combustion
releases significant amounts of CO , and other pollutants into the atmosphere over
the short term (4).

Looking ahead, research indicates a growing gap between biomass demand and
supply. It also indicates that there will not be enough EU-sourced biomass available
to fulfil all its roles as envisaged in the European Green Deal (EGD) in the future.
Sustainable biomass sourcing will need to ensure that biomass harvesting does not
exceed the natural growth rate needed to maintain biodiversity and ecosystem
structure, functioning and productivity in Europe and elsewhere (4).

The EU's food system is highly reliant on land use, with food production directly
dependent on nature. Farms managed 38.4% of all land in the EU as utilised
agricultural area in 2020 (6). The type of land use varies according to climate and
geography, with agriculture dominating land use in a few Member States (72% in
Ireland and 62.6% in Denmark). This contrasts with Finland and Sweden where
forestry dominates. While the number of farms in the EU has been decreasing —
falling by 37% between 2005 and 2020 — the amount of land used for agricultural
production remained broadly unchanged over the same period due to growth in the
number and size of the largest holdings (6). Box 4.2 provides an example of the
stewardship of agricultural land in Menorca, Spain.

4 EEA, 2023, The European biomass puzzle, EEA Report No 8/2023 (https://www.eea.europa.eu/publications/the-european-
biomass-puzzle) accessed 16 June 2025.

5 EEA, 2025, 'share of energy consumption from renewable sources in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from) accessed 28 April 2025.

6  Eurostat, 2024, 'Farms and farmland in the European Union — statistics’
(https://ec.europa.eu/eurostat/statistics-explained/index.php?titte=Farms_and_farmland_in_the_European_Union_-_statistics)
accessed 28 April 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 117


https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Farms_and_farmland_in_the_European_Union_-_statistics
https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from
https://www.eea.europa.eu/publications/the-european-biomass-puzzle
https://www.eea.europa.eu/publications/the-european-biomass-puzzle

4 Managing the dynamic between our economy and our natural resources

Box 4.2 Agricultural land stewardship Menorca, Spain

Environmental context and spark for action: over the years, farming on the island of
Menorca has changed. Farms are generally now larger and produce more
intensively, which negatively impacts biodiversity. In 2004, the non-governmental
organisation (NGO) Grup Balear d'Ornitologia (the Ornithology and Nature Defence
Group, GOB) started a strategic alliance called the ‘Land Stewardship Initiative'. This
aims to support small-scale local sustainable food production that benefits the local
economy and biodiversity.

Policy/societal impact: the Land Stewardship Initiative is a network of agro-ecological
farms. It currently brings together 38 farms covering about 4% of Menorca. Farms
that join the initiative sign a 'sustainable Agricultural Practices Agreement’ which
adheres to three fundamental values: health, nature and proximity. Under this
agreement, GOB and the farmers work together to ensure the economic viability of
the farm and the island on the one hand, and the conservation of nature and
traditions on the other.

Actions/outlook: GOB supports the farms directly or by providing marketing strategies
for the farm products. The initiative aims to provide healthy food, strengthen the local
economy, and reduce carbon and ecological footprints. It includes training for farmers
(in skills such as farming techniques and marketing), organises for GOB
representatives to engage in school education programmes and arranges volunteer
days at the farms. Another crucial aspect of the NGO's success is the network of
agro-ecological farms, which offers farmers a platform to support and learn from each
other ’(7)

The EU's food system also exerts indirect pressure on land outside its territory due to
its reliance on land abroad to meet domestic consumption needs — commonly
referred to as the EU's land footprint. For example, in 2021, it is estimated that EU-
imported products required approximately 50 million hectares (ha) of cropland —
roughly the size of Spain — while exporting products associated with around 28
million ha. This made the EU a net importer of about 22 million ha of cropland ¥(8).

The food system also relies on healthy soils that filter out pollutants, buffer against
chemical degradation, and store and provide important nutrients, as well as water.
Healthy soils also host a huge diversity of organisms, acting as engines for
ecosystem functions, such as nutrient cycling and carbon storage. Yet, 62% of all
soils °(9) and 89% of agricultural soils show signs of critical function loss.

Estimates suggest that loss of soil biodiversity and critical levels of subsoil
compaction — the compression of soil layers typically at depths greater than 10 cm
and often caused by farming practices with heavy machinery — are widespread
phenomena, though monitoring is required to provide further evidence °(10). At the
same time, vegetation and soils are among the planet's major carbon sinks.
However, in Europe, this sink is decreasing because of factors such as the state and
age of the EU's forests, the impacts of climate change, land use changes, the
increased harvesting of wood and adaptation of forests to climate change. Forest
land and harvested wood products account for significant carbon removals but
cropland, grassland, wetlands, settlements and other land uses contribute to net
emissions (4).

The future of the EU energy system will be defined by renewable energy sources,
with a binding EU-level target to ensure that at least 42.5% of the energy share is
delivered by renewables by 2030 (compared with 24.5% in 2023) "(11). A recent

10

1

EEA, 2025, Strengthening society's engagement with nature, EEA Briefing no. 23/2024

(https://www.eea.europa.eu/en/analysis/publications/strengthening-societys-engagement-with-nature) accessed 30 April 2025.

JRC, 2024, Modelling the land footprint of EU consumption, JRC Technical Report No JRC137757, Joint Research Center

(https://publications.jrc.ec.europa.eu/repository/handle/JRC137757) accessed 27 May 2025.

JRC, 2024, 'EUSO Soil Degradation Dashboard’ (https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/) accessed 16

January 2025.

EC, 2023, Impact Assessment Report — Accompanying the proposal for a Directive of the European Parliament and of the Council
on Soil Monitoring and Resilience (Soil Monitoring Law) (SWD(2023) 417 final).

EU, 2023, Directive (EU) 2023/2413 of the European Parliament and of the
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estimate found that 5.1% of EU land area in needed to maximise the potential of
onshore wind and solar projects, mostly in rural areas %(12)

The availability of land for renewables varies across Member States. Some countries,
such as Germany and ltaly, struggle to identify enough land suitable for deploying
more renewables while other countries, such as Spain and Romania, have abundant
land resources for their development *(13). Multifunctional land-use solutions, such
as integrating solar panels with agricultural activities, will become increasingly
important (4).

The renewable energy directive allows Member States to designate certain areas as
suitable for renewables acceleration; these benefit from simplified processes for
permissions to speed up the massive roll-out of renewable energy projects. However,
depending on approaches to permissions and deployment, an increase in solar
energy production could increase existing conflicts over land use. As such, the
colocation of agriculture and solar power — so-called agrivoltaics — could be one
solution to optimise land-use efficiency.

Moreover, the potential to scale up solar photovoltaics (PV) on existing infrastructure
— such as rooftops, and along public rail and road networks — has been estimated
to exceed 1 terawatts (TW); this is far greater than the objective of 700 gigawatts
(GW) from solar PV by 2030 in the EU's solar energy strategy. That means, if only a
part of this potential were realised, it would help to achieve the 700 GW objective
("*14,%%15).

Similarly, for onshore wind, the JRC (Joint Research Centre of the European
Commission) calculated that 530GW of untapped potential remains available: 84% in
rural areas, 14.6% in towns, and suburbs and 1.4% in cities (12). These calculations
excluded protected areas, included arable land only under strict criteria, and added a
700 m buffer around settlements of any size. This would ensure that noise levels fall
below 40 decibels (dB) in these areas, even in the case of large turbines.

While this potential is clearly significant, in practice, competent authorities must be
sufficiently resourced and skilled to address the trade-offs around siting onshore wind
farms; these include noise and potential impacts on landscapes or wildlife '*(16). New
spatial planning and cumulative risk assessment tools can enhance the effectiveness
of such decisions. However, more needs to be done to ensure community
acceptance of projects and ensure a fair distribution of benefits and costs between
the local, regional and national levels.

For offshore wind, the potential is also significant. Europe aims to increase offshore
wind energy production, with a large share of the future network to be in sensitive
coastal zones. At the same time, Europe also aims to increase the proportion of
marine protected areas from 12.3% in 2022 to 30% by 2030. Establishing new sites
for offshore wind in coastal zones — with a water depth down to 60 m — should take
into account the potential negative impacts on vulnerable coastal areas; these
include cumulative pressures from climate change but also fisheries, maritime
transport, agriculture and other sea-based human activities.

Council of 18 October 2023 amending Directive (EU) 2018/2001, Regulation (EU) 2018/1999 and Directive 98/70/EC as regards the
promotion of energy from renewable sources, and repealing Council Directive (EU) 2015/652 (OJ L, 2023/2413).

12 JRC, 2024, Renewable energy production and potential in EU rural areas, JRC Science for Policy Report No JRC135612, Joint
Research Center (https://data.europa.eu/doi/10.2760/458970) accessed 11 September 2024.

13 EEB, 2024, Land for Renewables: Briefing on spatial requirements for a sustainable energy transition in Europe, European
Environmental Bureau (https://eeb.org/library/land-for-renewables-briefing-on-spatial-requirements-for-a-sustainable-energy-
transition-in-europe/) accessed 16 June 2025.

14 EC, 2022, 'Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions "EU Solar Energy Strategy” (COM(2022)221 final)' (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex:52022DC0221).

15 Kakoulaki, G., et al., 2024, 'Communication on the potential of applied PV in the European Union: Rooftops, reservoirs, roads (R3)’,
EPJ Photovoltaics 15 (DOI: 10.1051/epjpv/2023035).

16 IWGIA, 2023, 'sami Activists Demand Removal of Wind Turbines in Fosen' (https://iwgia.org/en/news/5278-press-fosen-
oct2023.html) accessed 29 January 2025.
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Synergies also exist, with offshore wind installations offering space for fish stocks to
recover, or for sustainable aquaculture. Ecosystem-based maritime spatial planning
can help deliver a for co-existence between clean energy, the protection of marine
environment and adequate space for other uses, including transportation, fishing and
recreation '(17). Europe's planned expansion of offshore wind should build on the
implementation of maritime spatial planning to align climate and biodiversity policy
goals (17).

The mobility system also requires land for roads and infrastructure, given Europe's
car-centric urban planning system. Smart mobility systems will require land to be
repurposed for new roads, rail and other adapted networks. The consistent increase
in transport activities '®(18) suggests the need for land for new infrastructure is
unlikely to decrease unless demand management measures are consistently put in
place.

Impacts of production and consumption systems on land

The demand for land from Europe's production and consumption systems competes
with the needs of biodiversity. Increasing land-take — the conversion of natural and
semi-natural land into artificial land '°(19) — puts pressure on biodiversity, degrades
habitats and contributes to issues ranging from decreasing carbon sequestration to
soil sealing, landscape fragmentation, increased flood risks and urban heat island
effects 2°(20).

To help restore balance, a key target of the EU Biodiversity Strategy for 2030 is to
protect at least 30% of the land and 30% of the sea in the EU by 2030. Restoring
ecosystems can allow nature-based solutions to be implemented that build resilience
to the impacts of climate change, with examples provided in Box 4.3.

Box 4.3 Examples of nature-based solutions related to agriculture, water
management and coastal areas

Agriculture: Nature-based solutions (NbS) help to deal with drought, water scarcity,
increasing temperature and flooding in agriculture. The case studies Soil structure
improvement in Heilbronn district, Germany and Crop diversification in Segovia,
Spain, demonstrate the applicability of NbS options in agroforestry and conservation
agriculture to improve soil conditions and build resilience to climate change.

Water management: Nature-based solutions are used to manage water of river
basins, through the Establishment and restoration of riparian buffers, and the
Rehabilitation and restoration of rivers and floodplains. The case study Flood and
drought risk management in Serchio River basin, Italy demonstrates how NbS can
help transform agriculture and urbanisation land use and address a multitude of
challenges highly exacerbated by climate change.

Coastal areas: Nature-based solutions are applied as dune construction and
strengthening and beach and shoreface nourishment in coastal areas to contrast
erosion from sea level rise induced by climate change. For example, the case study
Coastal erosion management in the Marche region, Italy, shows how both options
were used, while also applying elements of climate change adaptation in the
integrated coastal zone management plan.

Source: EEA 2'(21).

17 EEA, 2024, Harnessing offshore wind while preserving the seas, EEA Briefing no. 14/2024
(https://www.eea.europa.eu/en/analysis/publications/harnessing-offshore-wind-while-preserving-the-seas) accessed 17 December
2024.

18 EEA, 2023, Transport and environment report 2022, EEA Report No 07/2022, European Environment Agency
(https://www.eea.europa.eu/publications/transport-and-environment-report-2022/transport-and-environment-report/view) accessed
8 November 2023.

19 EEA, 2021, 'Land take in Functional Urban Areas, 2012-2018’ (https://www.eea.europa.eu/en/analysis/maps-and-charts/land-take-
in-functional-urban-data-viewers) accessed 5 April 2025.

20 EEA, 2021, Land take and land degradation in functional urban areas, EEA Report No 17/2021
(https://www.eea.europa.eu/publications/land-take-and-land-degradation) accessed 14 November 2022.
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Food production in the EU is the system that demands the largest area of land,
thereby putting pressure on habitats and species, and driving biodiversity loss ?*(22).
Land use for biofuel production also provides well-documented cases of trade- offs
with biodiversity (**23,%24). Similarly, forest ecosystems face conflicting demands,
with the need to increase carbon storage at the same time as providing a source for
the extraction of wood for materials and bioenergy, as well as preserving biodiversity
and maintaining cultural ecosystem services, such as recreation, tourism and
education (4).

Converting land to the built environment increases impermeable surfaces and runoff,
exacerbating the risks of flooding. It also puts land out of use for other purposes,
including for nature and biodiversity, causing habitat fragmentation and decreasing
the resilience of ecosystems %(25).

Regarding the quality of land, soil compaction is a common issue that affects soil
properties and functions across Europe, though the extent and severity of
compaction remain difficult to determine 2°(26). Key drivers of this phenomenon are
agriculture and forestry, through activities such as monocropping and raising
livestock in high density. Compaction reduces water infiltration and the ability of
plants to establish deep roots. Such degradation directly impacts soil fertility and crop
yield at the same time as increasing the risks of surface water runoff and flooding.

Given the poor state of many ecosystems, there is an urgent need to reconcile and
articulate the demands on land from primary sectors and across systems to ensure a
sustainable, long-term supply of primary raw materials. The ongoing failure to
sustainably manage terrestrial and marine ecosystems and protect ecosystem
services is putting entire sectors at risk; it reduces their capacity to deliver vital
supplies such as food and biomass and also limits their capacity for carbon storage.

4.1.2 Water

Clean water is crucial for ecosystems and human health, and as a resource for our
key production and consumption systems. Ensuring sufficient, high-quality water for
all needs is not only a European but a global challenge. Water pollution, over-
abstraction and physical changes (such as river straightening) impact waters and
wetlands, with climate change exacerbating these issues; the effects are seen in
groundwater, rivers, lakes and coastal waters, with ecosystem services negatively
impacted as a result. On average, water stress affects 30% of Europe's territory and
34% of the population every year. These figures are likely to increase in the future
due to climate change through a range of mechanisms (Figure 4.2).

Despite some progress, there has been no overall reduction in the area affected by
water scarcity and the situation has even intensified since 2010. This, compounded
with the fact that climate change is expected to further increase the frequency,
intensity and impacts of droughts, makes it unlikely that water scarcity will be
reduced by 2030. While overall Europe has enough water to meet its needs, there

21 EEA, 2024, Preparing society for climate risks in Europe — lessons and inspiration from Climate-ADAPT case studies, EEA
Briefing No. 08/2024 (https://www.eea.europa.eu/publications/preparing-society-for-climate-risks-in-europe/preparing-society-for-
climate-risks-in-europe-lessons) accessed 21 March 2025.

22 EEA, 2023, 'state of nature in Europe: a health check’ (https://www.eea.europa.eu/en/topics/at-a-glance/nature/state-of-nature-in-
europe-a-health-check) accessed 25 January 2025.

23 JRC, et al., 2021, The use of woody biomass for energy production in the EU, JRC Science for Policy Report No JRC122719,
European Commission-Joint Research Centre (https://publications.jrc.ec.europa.eu/repository/handle/JRC122719) accessed 16
June 2025.

24 Giuntoli, J., et al., 2022, 'The quest for sustainable forest bioenergy: win-win solutions for climate and biodiversity’, Renewable and
Sustainable Energy Reviews 159(112180) (DOI: 10.1016/j.rser.2022.112180).

25 EEA, 2022, 'Landscape fragmentation pressure in Europe’ (https://www.eea.europa.eu/ims/landscape-fragmentation-pressure-in-
europe) accessed 15 December 2022.

26 EEA, 2023, Soil monitoring in Europe — Indicators and thresholds for soil health assessments, EEA Report No 08/2022
(https://www.eea.europa.eu/en/analysis/publications/soil-monitoring-in-europe) accessed 27 January 2025.
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are significant differences in how water scarcity is impacting southern and northern
Europe, with Cyprus and Malta facing the most significant water scarcity conditions of
all the EU Member States on the seasonal scale #(27).

27 EEA, 2025, 'Water scarcity conditions in Europe’ (https://www.eea.europa.eu/ims/use-of-freshwater-resources-in-europe-1)
accessed 20 January 2025.
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Figure 4.2 How climate change impacts water
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Water inputs in Europe's production and consumption systems

EU Member States have reduced their total water abstraction by 19% from 2000 to
2022 (Figure 4.3) due to better water conveyance (transport of water from its source
to where it is needed), efficiency of use and socio-economic changes, especially in
eastern Europe. However, the goal to reduce water abstraction to below 20% of

28 EEA, 2024, Europe's state of water 2024: the need for improved water resilience, EEA Report No 07/2024
(https://www.eea.europa.eu/en/analysis/publications/europes-state-of-water-2024) accessed 28 November 2024.
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renewable freshwater resources by 2020 has not been achieved in all European river
basins and it seems unlikely that this will be achieved soon #*(29). Most water is
abstracted for electricity cooling, agriculture, manufacturing and public water supply
(Figure 4.3).

Figure 4.3 EU water abstraction by economic sector, 2000, 2010 and 2022

2000 2010 2022
M Electricity cooling Agriculture W Manufacturing
M Public water supply B Mining and quarrying Construction

Source: EEAo).
30(30)

The sectorial shares are different for net water consumption, which also takes into
the account the amount to water returned to the environment. In the EU, agriculture
uses 59% of all water (28). That means, as most of the water is consumed by the
crop or evaporates and is not returned to the environment, agriculture is by far the
highest net water consumer in Europe. Without changes in practices, demand from
irrigated agriculture is likely to increase with climate change (28). Water is essential
for irrigating crops, maintaining ecosystems and sustaining livestock. Due to the large
share of water consumed during the growing season (spring-summer), seasonal
issues with water availability occur in most of the EU. In regions with limited water
resources, this can lead to severe shortages and resource conflicts over competing
uses. When the demand for water exceeds supply, drinking water supply and food
security are threatened.

Countries across Europe are taking action to manage water use in agriculture to
bolster water resilience. The measures include integrating water reuse practices in
irrigation and shifts in how, where and when crops are grown, with an example from
Spain provided in Box 4.4.

29 EEA, 2024, 'Water resources of Europe’, WISE Freshwater (https://water.europa.eu/freshwater/europe-freshwater/freshwater-

themes/water-resources-europe) accessed 13 August 2025.

30 EEA, 2024, 'Water abstraction by source and economic sector in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/water-
abstraction-by-source-and) accessed 9 January 2025.
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Box 4.4 Protecting Spain's Doiana wetlands through sustainable water use in
agriculture

The Donana wetlands in south-western Spain, a UNESCO World Heritage Site, face
severe hydrological stress due to decades of unsustainable water use. In 2023, a
legislative proposal to legalise unauthorised groundwater extraction and expand
irrigable land threatened to worsen the situation. The wetlands, vital for biodiversity
and regional livelihoods, have seen surface water inputs drop to just 20% of historical
levels, largely due to river isolation, land drainage and tributary degradation.

Groundwater overexploitation — driven by intensive berry farming and tourism — has
further reduced water levels in lagoons and ponds, and shortened water retention.
While individual actors bear responsibility, the crisis reflects deeper institutional
failures in water governance, including weak enforcement, poor inspections and
flawed administrative controls.

Public scrutiny and media investigations linked supermarket supply chains to
environmental degradation in Dofiana, prompting reputational risks for retailers. In
response, major food retailers began demanding verifiable water sustainability
practices from suppliers, showing how market forces can drive change.

The controversial proposal was ultimately withdrawn due to pressure from NGOs,
scientists, civil society and retailers. This led to the Acuerdo por Dofiana, a EUR 1.4
billion joint plan by national and regional governments to restore the wetlands. Key
measures include curbing illegal water extraction, incentivising land renaturalisation
and improving wastewater treatment.

Dofana's case highlights the importance of integrated water resource management
in agriculture. Sustainable water use is essential not only for ecological preservation
but also for the long-term viability of farming and tourism. Coordinated action among
governments, market actors and civil society is critical to safeguarding water
resources and ensuring resilient ecosystems 3'(31).

Water is also used for generating hydropower and for operating nuclear and fossil
fuel power stations; they rely on vast quantities of water and cause the temperature
in rivers and lakes to increase, with consequent ecological impacts *3(32). Moreover,
with the onset of climate change, the cooling capacity of water can fluctuate or be
reduced. Additionally, drought threatens water capacity for power supply *(33).

Waterways are also crucial for transporting goods, yet severe weather events like
droughts or floods can disrupt these routes, hindering the delivery of materials and
impacting sectors dependent on water transport. In the built environment,
construction projects, green spaces and urban cooling systems depend heavily on
water. During heat waves, cities require substantial water supplies to cool down
buildings, and maintain parks and gardens to ensure a liveable environment.

Many industries consume large amounts of water. The textile industry uses water to
grow cotton and for dyeing and finishing fabrics *(34). Mining operations, while
limited to specific locations, need large amounts of water to process minerals and
suppress dust. As digitalisation accelerates, data centres play an increasingly
important role in the deployment of digital solutions supporting the transition to a

31 EEA, 2024, Exploring the societal factors enabling to halt and reverse the loss and change of biodiversity, ETC BE Report 2024/2,
European Environment Agency (https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/exploring-the-societal-factors-
enabling-to-halt-and-reverse-the-loss-and-change-of-biodiversity) accessed 14 August 2025.

32 OECD and Nuclear Energy Agency, 2021, Climate Change: Assessment of the Vulnerability of Nuclear Power Plants and
Approaches for their Adaptation (https://www.oecd-nea.org/jcms/pl_61802/climate-change-assessment-of-the-vulnerability-of-
nuclear-power-plants-and-approaches-for-their-adaptation?details=true) accessed 29 January 2025.

33 EEA, 2024, European Climate Risk Assessment, EEA Report No 01/2024 (https://www.eea.europa.eu/publications/european-
climate-risk-assessment) accessed 16 September 2024.

34 EEA, 2025, Circularity of the EU textiles value chain in numbers, EEA Briefing no. 03/2025
(https://www.eea.europa.eu/en/analysis/publications/circularity-of-the-eu-textiles-value-chain-in-numbers?active Tab=4a75727f-
4f3c-4b71-bbce-9a2481c20210) accessed 3 April 2025.
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sustainable, low- carbon economy, but they also rely on large quantities of high-
quality drinkable water to cool down processors **(35).

The recently adopted European Water Resilience Strategy (introduced in Chapter 2)
has the potential to address multiple pressures through initiatives such as providing
guidance on how to reduce water consumption and improve water efficiency,
activating public and private funding to reduce leaks in pipes and modernise water
infrastructure, promoting exchange of best practices in saving water, or supporting
sound water pricing policies.

Impacts of production and consumption systems on water

Production and consumption systems in Europe pose multiple pressures on surface
water and groundwater, through point source pollution, diffuse pollution, water
abstraction, and atmospheric pollution (Figure 4.4). Agriculture is the most significant
pressure affecting both surface and groundwater (28). Greater progress has been
made in reducing industrial pollution to air than to water, and, as such, environmental
impacts in water ecosystems remain high *(36).

Figure 4.4 Pressures on surface and groundwater
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Source: EEA (28).

Surface water is affected by diffuse atmospheric pollution from the burning of fossil
fuels (accounting for 49% of pressures from pollutants on all EU surface waters);
diffuse pollution from agriculture and point source pollution from discharges from
urban wastewater treatment plants also considerably add to the pressure (29% and

35 Water Europe, 2024, 'Data management: A Factsheet on the Sector's Water-Intensive Practices’ (https://watereurope.eu/wp-
content/uploads/2024/12/Untitled-design.pdf) accessed 25 April 2025.

36 EEA, 2024, The costs to health and the environment from industrial air pollution in Europe — 2024 update, EEA Briefing no.
24/2023 (https://www.eea.europa.eu/publications/the-cost-to-health-and-the) accessed 22 July 2024.
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12% respectively) ¥(37). The main pressures on groundwater are diffuse pollution,
especially from agriculture (32%), and abstraction (18%), most commonly from
agriculture, public water supply, and industry (28).

The use of fertilisers and pesticides in farming practices can lead to runoff of these
substances into rivers, lakes and groundwater. Fertiliser runoffs contribute to
degraded water quality by increasing nutrient levels in water, which promotes
excessive algae growth; in turn, this leads to broader ecosystem impacts, such as
depleted oxygen levels and loss of aquatic life. Likewise, average concentrations of
nitrates in groundwater have not decreased over the 2000-2021 period *(38).
Regarding pesticides, at 10-25% of all surface water monitoring sites reported to the
EEA between 2013 and 2021, one or more substances were detected above their
effect threshold — the level above which the pesticide's impact is considered harmful
%(39).

Generating hydropower involves constructing dams for hydroelectricity that cause
major changes in hydro-morphological flows and reduce river connectivity. Almost
9,000 new barriers and dams for hydropower production are planned or already
under construction in parts of Europe; the large majority are small hydropower plants
(28). In this context, best practices to avoid or strongly reduce ecosystem impacts
must play a more significant role during the licensing process and in the operation of
existing hydropower plants. Meanwhile, potential trade-offs with the ambition to
create 25,000 kilometres (km) of free-flowing rivers by 2030 “°(40) should be properly
assessed. Box 4.5 shows an example of the benefits of reopening waterways by
removing dams and other barriers.

Box 4.5 Restoring the Parnu river basin for migratory fish in Estonia

Estonia's largest river restoration project has transformed the Parnu river basin,
which comprises one-sixth of the country's waterways and serves as its second-
longest river and prime salmon habitat. For decades, dams blocked about 90% of
prime spawning grounds for salmon and other migratory fish, with the Sindi dam —
just 14 km from the river's estuary — posing the greatest barrier.

In 2015, the Estonian government acquired the Sindi dam and surrounding land for
EUR 1.3 million. Its removal in 2019 reopened vital migration corridors. Subsequent
efforts demolished two additional dams on the main stem and five on tributaries,
restoring 3,300 km of river channels and markedly improving ecological conditions.

This initiative was part of a EUR 15 million programme co-funded by the EU
Cohesion Fund and Estonia's state budget. It revitalised historic migration routes and
elevated the conservation status of 32 aquatic species. Recent studies document
dramatic habitat expansions: river lamprey now access spawning areas 5.6 times
larger than before, while vimba bream spawning grounds have increased elevenfold.
Salmon and other migratory species have begun extensive recolonisation across the
basin. Salmon populations have begun to spawn better and their young are surviving
more across reopened stretches, underlining long-term benefits of barrier removal.

Beyond ecological gains, the restoration has galvanised local communities.
Canoeing, swimming, fishing and eco-tourism prospects are flourishing, promising
new revenue streams and fostering stronger connections between residents and the
river. The Parnu river basin project exemplifies how nature restoration can yield
environmental, social and economic dividends, breathing new life into ecosystems
and communities alike (28).

37 EEA, 2024, 'WISE Freshwater' (https://water.europa.eu/freshwater) accessed 7 January 2025.

38 EEA, 2024, 'Nitrate in groundwater in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/nitrate-in-groundwater-8th-eap)
accessed 7 January 2025.

39 EEA, 2024, 'Pesticides in rivers, lakes and groundwater in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/pesticides-in-
rivers-lakes-and) accessed 29 February 2024.

40 EU and Council of the European Union, 2024, Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24
June 2024 on nature restoration and amending Regulation (EU) 2022/869 (2022/0195(CQOD)).
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The large-scale deployment of more recent technologies, such as battery electric
vehicles (BEVs), also calls for a more proactive approach to the identification and
mitigation of potential impacts on water beyond Europe's borders. For example, in
the case of BEVs, the overall impacts of BEVs on freshwater ecotoxicity and
eutrophication can actually be higher than those of petrol or diesel vehicles ,when
taking into account energy use, mining and manufacturing operations that take place
outside Europe *'(41). However, these potential global impacts can be reduced with
appropriate measures, for instance by accelerating the decarbonisation of the energy
system within Europe. They could also be mitigated by reducing pressures from
mining and manufacturing activities outside Europe through diversifying sourcing of
critical materials or investing in green technologies and responsible mining, by
introducing domestic recycling targets, and by increased production within Europe.

When pollutants infiltrate groundwater, it can lead to significant costs in treating
drinking water to protect human health. The natural return of polluted groundwater to
rivers and wetlands can also result in risks to wildlife “*(42). Pollution of this vital
resource for humans and all other living species is a critical threat to our health and
economy.

Reducing pressures from industrial activities, intensive agriculture and other human
actions is essential to improve water quality and availability, and enhance biodiversity
and freshwater and marine environments. Actions are being undertaken at the
country, regional and local levels, with an example of good practice from a city in the
Netherlands provided in Box 4.6.

Box 4.6 Managing urban flood risks with swales in Enschede, the Netherlands

As cities face increasingly extreme rainfall patterns due to climate change, traditional
drainage systems are often rendered inadequate, causing peak discharges into
surface water, sewer overflows and seasonal imbalances in groundwater levels. In
response, the Dutch municipality of Enschede implemented an innovative drainage
solution in a new housing development in 1999, using swales (shallow and vegetated
channels) as a nature-based approach to manage rainwater sustainably.

The system collects all surface runoff through street-level gutters, keeping water
flows visible and engaging for residents. Rainwater is directed into a network of
swales where surplus water is diverted through gullies to an underground infiltration
system made of expanded clay particles wrapped in geotextiles. This system is
engineered to balance water needs year-round. In dry periods, it allows for infiltration
into groundwater, and during wet conditions, it manages drainage to prevent excess
water buildup.

Drainpipes beneath the swales distribute or drain water depending on groundwater
levels, effectively addressing both summer drought and winter saturation. Monitoring
from 1999 to 2005, with follow-up studies conducted in 2022 and 2023, showed that
about 99% of runoff infiltrated the ground instead of entering surface water or sewers.
Swales typically emptied within 24 hours, and infiltration capacity remained
consistent over time.

Cost-wise, the swale system proved slightly less expensive to build than conventional
sewer systems, though ongoing maintenance costs are somewhat higher. However,
early and active involvement of local residents played a vital role in the project's
success. Community engagement helped build support and reduce opposition and
led to user-driven improvements.

The swales case in the Netherlands demonstrates how smart, decentralised water
management systems can reduce urban flood risk, enhance groundwater recharge
and foster local stewardship in the face of increasing climate pressures (28).

41

EEA, 2018, Electric vehicles from life cycle and circular economy perspectives — TERM 2018, EEA Report No 13/2018,
(https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle) accessed 15 October 2019.

42 EEA, 2022, Europe's groundwater — a key resource under pressure, EEA Briefing no. 03/2022

(https://www.eea.europa.eu/publications/europes-groundwater) accessed 15 May 2023.
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4.1.3 Raw materials

Raw materials are fundamental to Europe's industrial economy and ambitions to
achieve a digital and green transition. Many materials are limited, and this increases
competition for them. Additionally, extracting and processing raw materials often has
adverse environmental and social impacts. These materials include fossil fuels,
biomass such as timber, non-metallic minerals such as sand and gypsum, as well as
metals such as copper, iron and gold. In addition, critical raw materials — while
accounting for only a small share of all materials used — are both of high economic
importance and also at high risk of supply disruption “(43).

Raw material inputs in Europe's production and consumption systems

Overall, the food, housing and mobility systems together account for more than 80%
of the EU's total material footprint (Figure 4.5)*. Different production and
consumption systems drive demand for different materials. Housing is the primary
driver for non-metallic minerals. The food system, in contrast, creates high demand
for biomass materials — three-quarters of the total EU demand. Almost half of the
material demand for personal mobility are fossil fuel materials. These differences in
material demands affect the environmental and climate pressures exerted by each
system, as the environmental footprint of materials differs significantly (see Figure
4.10).

43 EC, 2024, 'RMIS — Raw Materials Information System’ (https://rmis.jrc.ec.europa.eu/) accessed 10 January 2024.

44 EEA, 2024, From data to decisions: material footprints in European policy making, EEA Briefing no. 12/2024
(https://www.eea.europa.eu/en/analysis/publications/material-footprints-in-european-policy-making) accessed 17 October 2024.
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Figure 4.5 The material footprint of six areas of consumption in the EU
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In the EU energy mix, there is still a heavy dependence on fossil fuels, most of which

have to be imported. The need to mitigate climate change and improve the security of

the EU's energy supply, including established policy targets for the mobility and
energy systems, are leading to a growing demand for a range of critical raw materials
up to 2050 (Figure 4.6). These include rare earth metals for wind turbine magnets

and BEVs as well as copper and silver for solar energy technologies. The EU expects

its demand for rare earth metals to increase six-fold by 2030 and seven-fold by 2050,
while demand for lithium is expected to rise 12-fold by 2030 and 20-fold by 2050
45

(45).

There is significant vulnerability along the supply chains for 15 technologies in five
strategic sectors of the EU economy: renewables, electric mobility, industry,
information and communications technology (ICT), aerospace and defence “6(46).
The anticipated surge in demand for critical raw materials, for example for use in

batteries for electric vehicles, will require comprehensive planning and a strong policy

impetus as can be seen in the Clean Industrial Deal.

At the same time, the decarbonisation of the EU's energy, mobility and industrial
systems will strongly reduce the demand for fossil fuels that are currently responsible

2010 2021

Clothing and footwear

1.3%

Clothing and footwear

45 EU, 2024, Regulation (EU) 2024/1252 of the European Parliament and of the Council of 11 April 2024 establishing a framework for
ensuring a secure and sustainable supply of critical raw materials and amending Regulations (EU) No 168/2013, (EU) 2018/858,

(EU) 2018/1724 and (EU) 2019/1020 (Text with EEA relevance) (OJ L, 2024/1252, 3.5.2024).

46 JRC, et al., 2023, Supply chain analysis and material demand forecast in strategic technologies and sectors in the EU — A
foresight study, JRC Science for Policy Report No JRC132889, Publications Office of the European Union, Luxembourg

(https://publications.jrc.ec.europa.eu/repository/handle/JRC132889) accessed 16 June 2025.
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for around one-third of the total environmental footprint related to the EU's material
consumption (Figure 4.10). Moreover, the (global) energy transition is likely to
substantially reduce the total amount of fossil fuel mining required for the energy
system, particularly if the potential for circularity of critical materials are fully achieved
7(47).

Figure 4.6 Critical materials in the energy transition
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The EU is heavily dependent on imports of critical raw materials from a limited
number of countries from outside the EU. For example, 100% of the EU's demand for
heavy rare earth elements is imported from China, 79% of its lithium from Chile and
71% of its phosphorus — a key input in the food system — from Kazakhstan. China
produces 86% of the world's rare earths and Russia produces 40% of the world's
palladium (used in various electronic components and in catalytic converters to
reduce vehicle emissions) (43,%49,%°50). The EU is heavily dependent on China for
many critical raw materials along their whole value chain (e.g. for solar PV).
Meanwhile, the EU has become more dependent on imports of fossil fuels with 73%
of these imported in 2023 *'(51) ; the envisaged energy system transformation would
greatly reduce this dependency. These geopolitical dependencies impact the stability
and security of supply chains leaving the EU susceptible to supply chain disruptions,
as in the case of the most recent gas supply crisis in the context of Russia's war
against Ukraine (46).

To reduce the heavy dependence on countries from outside the EU, the Critical Raw
Materials Act sets out the aim to be extracting at least 10% of the EU's annual
consumption of strategic raw materials domestically by 2030 (50). Production of rare
earth minerals in the EU is negligible, though a few projects have begun in
Greenland and Sweden. In the short-term, rare earth supplies are expected from
Greenland (46). Moreover, a target is in place to ensure that at least 40% of the EU's
annual consumption of raw materials is met by EU processing by 2030. Reshoring

47 Nijnens, J., et al., 2023, 'Energy transition will require substantially less mining than the current fossil system’, Joule 7(11), pp.
2408-2413 (DOI: 10.1016/j.joule.2023.10.005).

48 IRENA, 2021, 'Critical materials' (https://www.irena.org/Energy-Transition/Technology/Critical-materials) accessed 30 January
2025.

49 EPRS, 2022, 'securing the EU's supply of critical raw materials’
(https://www.europarl.europa.eu/RegData/etudes/ATAG/2022/733586/EPRS_ATA(2022)733586_EN.pdf) accessed 25 January
2025.

50 European Council, 2025, ‘Critical raw materials act’, (https://www.consilium.europa.eu/en/infographics/critical-raw-materials/)
accessed 25 January 2025.

51 Eurostat, 2024, 'Physical imports and exports’ (https://ec.europa.eu/eurostat/statistics-explained/index.php?
titte=Physical_imports_and_exports) accessed 26 March 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 131


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024R1252&qid=1721896624303
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024R1252&qid=1721896624303
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Physical_imports_and_exports
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Physical_imports_and_exports
https://www.consilium.europa.eu/en/infographics/critical-raw-materials/
https://www.europarl.europa.eu/RegData/etudes/ATAG/2022/733586/EPRS_ATA(2022)733586_EN.pdf
https://www.irena.org/Energy-Transition/Technology/Critical-materials

4 Managing the dynamic between our economy and our natural resources

production activities will imply trade-offs with biodiversity goals and likely drive
pollution, although higher EU environmental standards compared with other
international jurisdictions are likely to reduce the overall global impact.

4.2 The case for circularity: progress towards a circular economy in Europe

Why is it important?

The circular economy is a transformative policy agenda that aims to establish an
economy where primary resource use and waste generation are low, thus reducing
pressure on our natural resources while reducing the economy's impacts on the
environment and climate. This is achieved by keeping the value of products and
materials high, making them last longer in their intended use, phasing unnecessary
material use out of the economy, and recirculating products and materials for further
use %(52) (Figure 4.7).

The circular economy offers a means to reduce environmental and climate pressures
linked to resource availability and use on the one hand and to properly manage
waste on the other. Increasing circularity has the potential to enhance the security of
supply of materials used in Europe and increase food security *(53). Its economic
effects are also crucial, as it adds to the EU GDP, generates jobs and ensures
access to secondary material resources, and ultimately contributes to the EU's
strategic autonomy (52,%454).

In the EU, consumption levels are high and continue to rise. As a result, there is
growing demand for raw materials. While Europe remains heavily reliant on natural
resources, a modest decoupling of EU resource consumption from economic growth
has been observed since 2010, with total material consumption dropping slightly
while EU GDP has increased. Efforts to reduce material resource consumption are
spearheaded by the shift towards a circular economy, where products and materials
can be used for longer and made into new products after their initial use (52).

Despite these efforts, the global environmental and climate impacts from the
consumption of goods and services in Europe are slightly higher today than they
were in 2010. Based on the current consumption footprint levels, the EU exceeded its
fair share of planetary boundaries for five environmental impact categories in 2022,
including particulate matter, climate change and freshwater ecotoxicity *°(55).
Demands driving the EU's global impacts are housing, food and household goods,
which make up more than 70% of total impacts (52).

52

53

54

55

EEA, 2024, Accelerating the circular economy in Europe, EEA Report No 13/2023,
(https://www.eea.europa.eu/en/analysis/publications/accelerating-the-circular-economy) accessed 30 January 2025.

EC, 2021, 'Reducing food insecurity and food waste — the European Food Banks Federation’
(https://ec.europa.eu/newsroom/sante/items/719584/en) accessed 19 December 2024.

Cedefop, 2023, From linear thinking to green growth mindsets: vocational education and training (VET) and skills as springboards
for the circular economy, Policy Brief No 9184 (https://www.cedefop.europa.eu/en/publications/9184) accessed 12 March 2025.

EEA, 2024, 'Number of times the planetary boundary is transgressed in the EU, in 2010 and 2022’
(https://www.eea.europa.eu/en/analysis/indicators/consumption-footprint-based-on-life/number-of-times-the-planetary) accessed 30
January 2025.
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Figure 4.7 The concept of a circular economy
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European consumption patterns are unsustainable and impacts induced through
trade exceed the reductions within Europe, leading to 'leakage’ of environmental and
climate pressures **(56). Much of the environmental impact tied to European
production and consumption occurs beyond Europe's borders.

What is the EU doing?

The EU's Circular Economy Action Plan adopted in 2020 is the main policy document
setting out the EU's ambitions and objectives around circular economy. It comprises
35 actions aimed at:

* regulating and increasing the sustainability of products;
* empowering consumers to make more circular choices;
* reducing waste;

» making circularity work at the local and regional levels;
* leading global efforts on circularity; and

« addressing key value chains with high circularity potential.

56 EEA, 2023, Environment and climate pressures from household consumption in Europe, EEA Briefing no. 12/2023
(https://www.eea.europa.eu/publications/environment-and-climate-pressures-from) accessed 18 October 2023.
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Following this action plan, key EU laws or their revisions have entered into force or
are about to, including the ecodesign for sustainable products regulation (ESPR), the
waste framework directive, the batteries regulation and the right to repair directive.
Moreover, circular economy principles are adopted and mainstreamed in legislation
addressing other policy areas, for example the renovation wave initiative and the
construction products regulation (CPR). Most recently, the European Commission
(EC) has announced the upcoming Circular Economy Act in its Clean Industrial Deal
with the aim of fostering the market for secondary raw materials and increasing the
EU's circular material use rate to 24% by 2030. The upcoming Bioeconomy Strategy
is intended to reinforce the sustainable and circular use of biomass by setting
priorities for manufacturing and using biomaterials and for retaining them for as long
as possible in the economy. For example, this could involve applying the cascading
use of bio-based materials — prioritising their use for higher-value material
applications before considering their use as energy source, and better use of bio-
based residues and wastes *(57).

The global dimension

Material flows are becoming increasingly global as materials and products are
moving along international value chains in a globalised world economy. Therefore, a
circular economy needs to be established not only in Europe but also at a global level
through the cooperation of all world regions. In this context, the International
Resource Panel (IRP) calls for a ‘global and national institutionalisation of resource
use in sustainability agendas and environmental agreements’ %(58). Meanwhile, the
Clean Industrial Deal calls for clean trade and investment partnerships, including
supporting trade partners in deploying investments in decarbonisation and circularity.

Moreover, addressing the unequal allocation of the benefits and costs linked to the
use of resources is a critical aspect of ensuring that the green transition is socially
fair. Resource use in high-income countries, including EU Member States, is six
times higher per person than in low-income countries and regions outside Europe,
which already bear part of the burden for the related environmental and climate
impacts from this unequal resource use.

Bold policies are necessary but also feasible to reduce EU and global resource use
to sustainable levels, make resource use more equitable, and promote best practices
and frameworks that enhance social and environmental protection, including in other
jurisdictions. There is an urgent need for policies that address both supply and
demand for resources, especially in high-income countries (58).

The Clean Industrial Deal and the Circular Economy Action Plan of 2020 recognise
the need for global cooperation on circular economy. They outline a set of initiatives
towards partnerships and trade agreements that will promote global material
circularity.

How is the situation at the European level?

Table 4.1 compiles past trend assessments over the last 10 to 15 years, outlooks for
10 to 15 years ahead, and assessments of the prospects of meeting 2030 and 2050
EU policy targets (where available) from the seven thematic briefings related to
circular economy. Details on the assessments are provided in sections 4.2.1 and
4.2.2. Additionally, sections 4.2.3 and 4.2.4 provide information on cross-cutting
drivers and pressures related to circularity, and on the interplay between circular
economy with biodiversity, climate, and human health.

Table 4.1 Overview of assessment results on circular economy

Briefing

Circular Waste Waste Circular use Circular Benefits of a Global

57

58

EC, 2025, "Towards a circular, regenerative and competitive bioeconomy’ (https://ec.europa.eu/info/law/better-regulation/have-your-
say/initiatives/14555-Towards-a-circular-regenerative-and-competitive-bioeconomy_en) accessed 6 April 2025.

UNEP and IRP, 2024, Global Resources Outlook 2024, UNEP, International Resource Panel
(https://www.unep.org/resources/Global-Resource-Outlook-2024) accessed 16 October 2024.
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4.2.1 Past trends

Material consumption within the EU is unsustainable and much higher per person
than in most other world regions (58) , with each EU citizen using about 14 tonnes of
material and generating 5 tonnes of waste annually. As a result, environmental and
climate impacts from our consumption already transgress our fair share of planetary
boundaries for five out of sixteen environmental impact categories (see briefing
‘Global impacts from EU consumption’). There is no sign of a significant reduction in
the future.

With a circularity rate of 11.8% in 2023, linear systems of production and
consumption prevail in Europe's economy. Nevertheless, a few positive trends in
Europe towards a more circular economy have developed over the past 10 to 15
years:

* The share of recycling has been increasing overall and for several waste types, and
resource efficiency is improving.

* GHG emissions and air pollution from industry in Europe, as well as their related
impacts on climate, human health, the environment and infrastructure, have
decreased.

* Investments in the circular economy are increasing, although most of them are still
spent on improving waste management.

Unfortunately, most of these trends have been slowing down or stagnating more
recently.

Both material use and waste generation have shown no signs of decreasing
significantly in the EU, except perhaps in the energy system where renewable
sources are increasingly substituting fossil fuels, showing clear synergies between
the energy transition and material use (for details see briefings "Waste generation
and material consumption’ and Trends in the energy system’).

59(59)

At the'Same time, only 11.8% of all material demand in the EU is sourced from waste,
a very small increase from the 10.7% recorded in 2010 ®°(60). This indicates that the

59 European Commission, 2025, Communication from the European Commission to the European Parliament, the Council, the
European Economic and Social Committee and The Committee of the Regions The Clean Industrial Deal — A joint roadmap for
competitiveness and decarbonisation (COM(2025) 85 final).

60 Eurostat, 2024, ‘Circular material use rate, [env_ac_cur]' (https://ec.europa.eu/eurostat/databrowser/view/env_ac_cur/default/table?
lang=en) accessed 28 October 2024.
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EU has not yet transitioned to a low material intensity and a less wasteful circular
economy. The country profiles of Europe's environment 2025 provide country-level
information on developments in waste generation, circular material use and
renewable energy consumption.

In line with stable material use and limited improvements in circularity, environmental
and climate impacts related to the EU's material consumption have stagnated or
increased, indicating that circular economy measures have not yet succeeded in
bending the trend even though they have delivered some jobs and economic growth.

4.2.2 Outlook and prospects for meeting policy targets

The already high and unsustainable levels of material use and waste generation are
likely to further increase albeit at a slower pace than the economy. Moreover, there is
a risk that increasing consumption will offset some of the material productivity gains.
Industrial emissions in Europe as well as consumption of fossil fuels are expected to
continue decreasing, due to further decarbonisation efforts and implementation of the
revised industrial and livestock rearing emissions directive (IED2.0).

However, positive trends for many air pollutants and emissions to water have levelled
off and further improvements will require additional efforts. Driven by recently-
adopted policies — which still need to be fully implemented in the coming years —
recycling rates are likely to increase but more focus is needed on the quality of
recycling and creating well-functioning markets for secondary raw materials. On the
other hand, there are no signs that circular business models are scaling up in
Europe.

Incremental and technological changes in largely linear systems will not be enough to
reap the full environmental and climate benefits of moving to a circular economy and
products designed for circularity will not automatically have an extended lifetime or
reduce the overall volume of new products used. To foster change, solutions will also
have to be strongly targeted at rethinking business models, consumption patterns
and governance. While several policies that have been recently adopted or proposed
address repair, reuse and reducing waste (especially food waste), they are limited to
a few product groups and their impact on demand and consumption patterns remains
to be seen.

The Circular Economy Action Plan 2020 calls for the circular use of materials rate to
be doubled within a decade. It also states the aim of 'significantly decreasing the
Union's material and consumption footprints to bring them into planetary boundaries
as soon as possible’. The Zero Pollution Action Plan calls for a significant reduction in
waste generation by 2030. These are overarching, non-binding ambitions to guide
EU policy and the EU is currently not on track to meet any of these general
ambitions. Moreover, many EU Member States are at risk of missing key binding
recycling targets even though progress has been made on recycling at the EU level.

The recently-adopted policies on the circularity of certain products, the ESPR and
various product-specific directives and regulations have the potential to bring the EU
closer to its aim of ‘'making products fit for a climate-neutral, resource-efficient and
circular economy’; they also have the potential to increase the circular materials use
rate and reduce material use, thereby decreasing environment and climate impacts
from material production and use. However, their effect will heavily depend on how
quickly they are implemented and the ambition level of the requirements for
ecodesign developed under the ESPR and other legislation.

Market compliance with the policy requirements will be a key determinant of success
that has been deficient in the past. In addition, success will require financial
resources. Estimates suggest that investment of at least 21% above the current level
will be needed to finance the transition to the circular economy up to 2027 (for
details, see briefing ‘Circular economy financing and strategies’).

Responses and policy gaps
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Under the European Green Deal (EGD), the EU has adopted a considerable set of
new policies to support a transition towards the circular economy, addressing all
phases of products and services — before, during and after use (Figure 4.8).

For the 'before use' product phase, the ESPR has widened the scope of products to
be covered by ecodesign requirements; these requirements include circularity
aspects such as durability, repairability, upgradability, reusability, recyclability and
recycled content (‘rethink’ in Figure 4.8). In the 2025-2030 period, ecodesign
requirements will be developed for textiles/apparel, furniture, mattresses and tyres,
as well as intermediate products like iron and steel and aluminium °'(61).

The recently adopted EU batteries regulation and EU packaging and packaging
waste regulation, as well as the proposed changes to the waste framework directive
(WFD) and the proposed end-of-life vehicles regulation, introduce new circularity
requirements, such as recycled content quotas. These will need to be duly
implemented and enforced. They include for the first time binding targets on the
prevention of food and packaging waste.

In the area of product manufacturing, the IED 2.0 aims to clean up production
processes and reduce emissions (‘reduce’ in Figure 4.8). Sectoral policies addressing
product manufacturing, such as the revised EU CPR, also require that circularity
aspects such as durability, reparability and recyclability are taken into account when
defining technical specifications for construction products allowed on the EU market.

The ESPR and the right to repair directive also address circularity strategies during
use, for example in the area of repair. Their implementation will determine if
circularity will be adequately promoted while products circulate in the economy,
ensuring longer and better use of products (‘retain’) through reuse, repair,
refurbishing and remanufacturing. The proposed green claims directive is expected to
support more circular consumption choices by ruling out misleading green claims.

For the 'after product use’ phase, the EU has a strong and comprehensive legislative
framework in place for promoting better waste management, especially moving from
landfill and incineration to recycling. Going forward all stakeholders need to shift the
focus towards the quality of recycling and on bolstering secondary raw material
markets so that recovered, high-quality materials find their way back into the
economy (return’). Many Member States also need to implement existing waste
legislation more effectively.

Figure 4.8 Actions for increased circularity within the product chain

BEFORE USE

DURING USE

REFUSE Consider whether an additional product is actually required

Design for longer lifetimes, repair and recycling or provide the

RETHINK function without making an additional product
REDUCE Produce the product with minimal environmental impact
RETAIN Use and maintain existing products for a long service life

REUSE AND SHARE Provide products to others for further usage

REPAIR Fix defective products and return them to original functionality

LtOWOOR

61 EC, 2025, '‘Communication from the Commission Ecodesign for Sustainable Products and Energy Labelling Working Plan 2025-
2030 (COM/2025/187 final)' (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52025DC0187&qid=1744814743855)

accessed 24 April 2025.
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REMANUFACTURE Rebuild products to deliver as-new or upgraded functionality

RECYCLE Process discarded products into useful, high-quality materials

AFTER USE

RETURN Substitute virgin resources with secondary raw materials

@) @ ©

Source: EEA(52).

While the EU has set more than 35 legally-binding targets for the collection and
recycling of certain waste streams as well as a few targets for preventing waste
(packaging waste, some single-use plastic items, proposed food waste targets), there
are no quantified binding targets for resource use, nor are there such targets more
broadly for waste prevention or for the circular use of materials. The level of resource
consumption is addressed only by a non-binding, directional target aimed at
substantially reducing the EU material footprint. However, material resource use is
increasingly reflected in national circular economy strategies (Box 4.7).

Box 4.7 National targets on material resource use

The International Resource Panel (IRP) finds that without urgent and concerted
action to change the way resources are used, material resource extraction could
increase by almost 60% from 2020 levels by 2060 (58). Against this backdrop, some
countries are taking action to reduce material resource use.

Germany’s national circular economy strategy takes the objective of reducing annual
per capita material resource use to 68 tonnes by 2050 as a guiding principle. This
principle supports goals such as closing material cycles, securing raw material supply
and reducing primary resource consumption. Austria's strategy, adopted in 2022,
sets targets of reducing domestic material consumption to 14 tonnes per capita by
2030 and lowering the material footprint to 7 tonnes by 2050. In Belgium, the Flemish
region aims to cut its material footprint by 30% by 2030, while the Walloon region
targets a 25% reduction in direct material demand and domestic consumption
compared to 2013.

Countries are also setting targets for the circularity rate (technically referred to as
circular material use rate — CMURY), which measures the share of materials sourced
from waste. The EU's non-binding goal is to increase the EU's CMUR to 24% by
2030. CMUR can be improved by increasing recycling, reducing virgin material use
or both. Estonia targets a 30% CMUR by 2035; Finland aims to double its rate by
2035 compared to 2015; Ireland seeks to reach the EU average; Latvia targets 11%
by 2027. Germany and Austria also align with the EU's ambition, with Austria aiming
for 18% by 2030.

Achieving these targets will require not only improved recycling but also significant
reductions in overall resource use. National strategies increasingly reflect this dual
approach, combining material efficiency with circularity to support sustainable
development and resource security.

Reducing the unsustainable levels of resource consumption — for example, through
the introduction of resource use targets — would boost circularity and mitigate
climate, biodiversity and pollution impacts linked to resource extraction and
processing. Policymaking for resource use — that takes into account global
resilience with respect to planetary boundaries — could focus on introducing
measures with the highest potential for environmental benefits and foster circularity
for key (including critical) raw materials, addressing concerns regarding the security
of supply. Robust and responsive monitoring frameworks are needed to monitor
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progress towards reduced resource use and enable flexibility in response to
technological developments (52).

More specifically, innovative instruments — such as recycled content targets,
application of economic incentives in extended producer responsibility schemes, the
introduction of digital product passports and the right to repair directive — have
recently been introduced for selected product groups but still need to be resourced
and implemented on the ground. Extended producer responsibility is used for an
increasing number of products both in the EU and at the national level (52).

The new and still to be developed circularity minimum requirements for a large range
of products should enable higher durability, repairability, recyclability and opportunity
for remanufacturing. However, this does not automatically lead to products being
used for longer, repaired, recycled or remanufactured. Policies are also needed to
foster and enable circular business models and consumption patterns that embrace
these opportunities. At the same time, policies must also help avoid a scenario in
which spending is simply redirected to other areas with a high environmental
footprint. Meanwhile, the forthcoming Bioeconomy Strategy has the potential to
promote bio-based materials in such a way that demand for fossil-based materials is
reduced and resource autonomy is reinforced in the EU (Box 4.8).

Box 4.8 The bioeconomy

The bioeconomy includes biomass production, biomass conversion into food,
materials and products, and bioenergy. In 2021, the biomass-producing and
converting sectors of the EU economy generated EUR 728 billion of value added and
employed 17.2 million people; this represents 5% of EU GDP and 8.2% of
employment ¢%(62).

Biomass production depends on the sustainable and regenerative use of nature. It is
therefore crucial that it is produced and extracted in a manner that is energy- and
materially efficient and follows the principles of circularity ®3(63). Boosting the
bioeconomy has the potential to promote business models that foster the
regeneration of ecosystem services as means of securing supply.

Shaping the future of Europe's bioeconomy provides an opportunity to ensure
coherence across policies dealing with ecosystem management and restoration,
circularity as well as biomass extraction and use for food, material and energy %(64).

The new Bioeconomy Strategy, foreseen for late 2025, aims to make EU businesses
more competitive and increase green jobs without damaging nature. It will be aimed
at European farmers, foresters, industry and businesses, particularly small-medium
enterprises (SMEs) and startups in rural and coastal areas. The main goals of the
strategy are:

« to ensure the long-term competitiveness of the EU bioeconomy and investment
security;

« to increase the resource-efficient and circular use of biological resources;

« to secure the competitive and sustainable supply of biomass, both domestically and
from outside the EU;

» to position the EU in the rapidly expanding international market for bio-based
materials, biomanufacturing, biochemicals and the agri-food and biotech sectors (57).

The combined impact of all these new policies on Europe's material consumption and
circularity remains to be seen. Reaping their potential benefits will require them to be
implemented swiftly and thoroughly both at EU and national levels. For example, the

62 JRC, 2024, Brief on jobs and growth in the EU bioeconomy 2012-2021, JRC Science for Policy Report No JRC137187
(https://publications.jrc.ec.europa.eu/repository/handle/JRC137187) accessed 10 June 2025.

63 EEA, 2018, The circular economy and the bioeconomy — partners in sustainability, EEA Report No 8/2018
(https://www.eea.europa.eu/publications/circular-economy-and-bioeconomy) accessed 22 August 2025.

64 Korosuo, A, et al., 2024, Trends in the EU bioeconomy — update 2024, JRC140285, Joint Research Center
(https://publications.jrc.ec.europa.eu/repository/handle/JRC140285) accessed 10 December 2024.
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ESPR and CPR are framework legislation that define general principles for
ecodesign. More specific ecodesign requirements for the product groups in their
scope then have to be defined separately in delegated acts which require
considerable resources from both public institutions and private stakeholders in the
coming years. Additionally, the finance gap needs to be closed (see details in the
briefing ‘Circular economy financing and strategy’). Risks posed during the
implementation of such policies need to be tackled, for example rebound effects as a
result of resource efficiency policies. Rebound effects refer to increased resource
consumption (a first-order rebound effect) or additional consumption in other parts of
the economy (a second-order rebound effect) due to cost savings achieved by
resource efficiency measures; these need to be avoided ®*(65).

Instruments such as green and circular public and private procurement still have
significant potential (as recognised in the recent Clean Industrial Deal). Additionally,
measures that will shape consumer behaviour, such as fiscal policies and
awareness- raising, are needed; these would boost acceptance of circular solutions,
and bring down prices for businesses and consumers. More broadly, EU policies on
material sourcing could foster circular economy principles more effectively by
increasing the number of materials targeted beyond those covered by the Critical
Raw Materials Act.

The EU single market also has a role to play in fostering demand for secondary
materials and creating a single market for waste, thus reducing dependencies for
resources. The Competitiveness Compass responds to all these concerns. For
example, the forthcoming Circular Economy Act aims to catalyse investment in
recycling capacity and encourage EU industry use secondary materials instead of
virgin ones, as well as reduce the waste that is incinerated or goes to landfill. It also
foresees the creation of a single market for waste, secondary and reusable materials,
to promote reuse and recycling %(66).

Finally, circular economy policies usually prioritise technological and economic
solutions, often neglecting social dimensions such as impacts on employment,
informal labour and gender inequality 5°(67). A just circular economy must be actively
shaped, requiring intentional and well-designed processes to avoid perpetuating
existing inequalities and creating new ones. Tailored approaches focused on
distributional, procedural and recognitional justice are required to address justice
concerns within global value chains — like poor labour conditions, health risks and
unequal economic benefits %(68).

Lastly, Europe alone cannot curb unsustainable resource use at the planetary scale.
Therefore, a robust global governance framework on resource use and circular
economy is essential.

4.2.3 Drivers and pressures

The current systems of production and consumption in Europe are still largely linear,
with a high throughput of short-lived products placed on the market. Mass
production-based value chains and linear business models dominate the market, and
the quality of products is often compromised (52). This economic model only persists
because the cost to the environment and climate are not accounted for, and because
products and materials are imported from countries with much lower labour costs or
less stringent environmental restrictions compared to Europe. It is also fostered, in

65 Zink, T. and Geyer, R., 2017, 'Circular economy rebound’, Journal of Industrial Ecology 21(3), pp. 593-602 (DOI:
https://doi.org/10.1111/jiec.12545).

66 EC, 2025, 'An EU Compass to regain competitiveness and secure sustainable prosperity’
(https://ec.europa.eu/commission/presscorner/detail/en/ip_25_339) accessed 30 January 2025.

67 ETC CE, 2025, A Just Transition to Circular Economy — Exploring current and potential social implications exemplary for the value
chains batteries, plastics, and textiles, No 2025/8, European Topic Centre on Circular economy and resource use.

68 EEA, 2024, Delivering justice in sustainability transitions, EEA Briefing no. 26/2023
(https://www.eea.europa.eu/publications/delivering-justice-in-sustainability-transitions) accessed 16 June 2025.
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part, by aggressive marketing strategies creating constantly new demand and driving
up overconsumption and a wasteful use of material resources.

The current economic system creates demand for very high material use in the EU.
The total material footprint of the EU stood at more than 6.3 billion tonnes in 2023,
translating into more than 14 tonnes per capita in a single year, which is higher than
most other world regions (44). As discussed earlier, housing, food and mobility
together account for more than 80% of the total material footprint (Figure 4.5).

Waste generation in the EU is also very high at 5 tonnes of waste generated per
person in 2022 or 2.2 billion tonnes in total ®*(69). The construction and mining
sectors together are responsible for 61% of all the waste generated (Figure 4.9) but
the types of waste these activities produce are mostly less environmentally relevant
than wastes from most other activities.

The high levels of waste generation in the EU indicate that the current economic
system is very wasteful, as illustrated by current practices in specific sectors of the
economy. For example, an estimated 4-9% of all textile products put on the market in
Europe are destroyed before use, around 20% of garments sold online are returned
and on average, one-third of all returned clothing bought online ends up being
destroyed °(70).

Furthermore, it is estimated that around 10% of all food supplied to EU consumers
ended up as loss or waste in 2022 and each EU resident is responsible for 132
kilograms (kg) of food waste annually "'(71). An additional example is the high levels
of plastics consumption and plastic waste generation; these are expected

to continue to grow, generating extensive environmental and health impacts, from
marine litter to microplastics emissions and high levels of GHG emissions along the
whole plastics value chain ?(72).

The EU's flow of materials has been relatively stable in recent years, as both the
consumption of raw materials and the total waste generated show little variation over
time, although the economy has been growing. This modest decoupling of resource
flows from economic growth is a positive development; however, the level of pressure
from both significant raw material consumption and waste generation are very high
and cause irreparable damage to our environment and climate.

69

70

71

72

Eurostat, 2024, 'Generation of waste by waste category, hazardousness and NACE Rev. 2 activity (env_wasgen)’
(https://ec.europa.eu/eurostat/databrowser/view/env_wasgen/default/table?lang=en) accessed 22 October 2024.

EEA, 2024, The destruction of returned and unsold textiles in Europe's circular economy, EEA Briefing no. 01/2024
(https://www.eea.europa.eu/publications/the-destruction-of-returned-and/the-destruction-of-returned-and) accessed 20 September
2024.

Eurostat, 2024, 'Food waste and food waste prevention — estimates’ (https://ec.europa.eu/eurostat/statistics-explained/index.php?
titte=Food_waste_and_food_waste_prevention_-_estimates#Amounts_of food_waste_at EU_level) accessed 23 August 2024.

EEA, 2025, 'Circularity Metrics Lab — Plastics’ (https://www.eea.europa.eu/en/circularity/sectoral-modules/plastics).
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Figure 4.9 Waste generation by sector in the EU-27 in 2022
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Globally, more than half of GHG emissions, 40% of health-related impacts due to
particulate matter and more than 90% of biodiversity loss and water stress come
from resource extraction and processing (58). The EU, home to 5.5% of the global
population, consumed 6.7% of resources extracted globally in 2020 (calculated as
the material footprint for the year divided by the global extraction of materials) (58)
and was responsible for 8.7% of the total global climate impacts associated with
resource extraction and processing in 2021 *(73). Similarly, EU consumption drives
7.2% of global land-based biodiversity loss and 7.1% of health impacts due to
emissions of particulate matter from resource extraction and processing (58,73,7474).
The systems mostly contributing to these global impacts are housing, food,
household goods and personal mobility 73(75).

However, not all resource consumption has the same impacts on the environment
and climate. The extraction and processing of metals is more impactful than that for
non-metallic minerals like sand and gravel. Figure 4.10 shows that although the raw
material consumption profile of the EU is dominated by non-metallic minerals in

73

74

75

ETC CE, et al., 2025, Measuring environmental benefits of Circular Economy, Eionet Report No 2025/3
(https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2025-3-measuring-environmental-benefits-of-circular-economy)
accessed 20 March 2025.

EEA, 2024, 'Europe's material footprint’ (https://www.eea.europa.eu/en/analysis/indicators/europes-material-footprint?
activeAccordion=ecdb3bcf-bbe9-4978-b5cf-0b136399d9f8) accessed 17 December 2024.

EEA, 2024, 'Consumption footprint Europe: top-down approach’ (https://www.eea.europa.eu/en/analysis/indicators/europes-
consumption-footprint?activeAccordion=546a7c¢35-9188-4d23-94ee-005d97c26f2b) accessed 24 August 2024.
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terms of mass, when looking at the environmental pressures linked to material
consumption, the fossil fuels and biomass material categories are more relevant.

Resource efficiency gains, which reduce the material needs per unit of energy
produced, and in particular the shift away from fossil fuels to renewable energy
sources '5(76) (see briefing ‘Trends in the energy system’ for details), have so far
managed to contain the rising demand for raw materials in a growing EU economy
(44). Consequently, the environmental and climate pressures linked to resource
extraction and processing have more or less stabilised (see also briefing '‘Global
impacts from EU consumption’. However, available projections ”’(77) show that the
demand for raw materials is likely to keep increasing in Europe. This, in combination
with the fact that resource consumption and waste generation are already too high in
the EU, means that a more circular economy is needed urgently.

Figure 4.10 Volumes of materials used against the environmental footprint of these materials
in the EU-27 in 2022
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Source: ETC CEs).

Mitigating the impacts of resource use in Europe is possible only by reducing reliance
on the extraction of natural resources. This can be achieved either by addressing the
high levels of resource consumption directly or by replacing virgin resources with
secondary materials.

76 EEA, forthcoming, Enhancing policy frameworks to accelerate the near-term transformation of the EU Energy System [title tbc],
European Environment Agency.

77 OECD, 2019, Global Material Resources Outlook to 2060: Economic Drivers and Environmental Consequences, Organisation for
Economic Co-operation and Development, Paris (http://www.oecd.org/publications/global-material-resources-outlook-to-2060-
9789264307452-en.htm) accessed 18 January 2019.
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In the past, the EU has achieved a substantial improvement in the management of its
waste by increasing recycling "®(78). However, research shows that substantial
reductions in resource use and related environmental impacts cannot be achieved by
recycling alone 7°(79). This is because the economy uses many more materials than
it generates as waste because fuels are burnt and materials stay for a long time in
buildings and infrastructure. Additionally, recycling is limited because quality and
materials are lost in the process along the recycling value chain. In spite of this, there
is still significant potential for returning much higher amounts of waste back into the
economy as secondary resources.

4.2.4 Circular economy and biodiversity, climate and human health

The circular economy has significant potential to reduce pressures on biodiversity,
climate, soil degradation and pollution. This can be achieved primarily by lowering the
volume of resources used within the economy and, to a lesser extent, by reducing
waste and the environmental pressures from waste management activities.

Reducing the need for virgin materials including bio-based materials and freshwater,
as well as biodiversity-friendly sourcing through circular economy practices, would
lead to reduced resource extraction, less need for land and water, and lower
emissions. This would reduce pressures on biodiversity indirectly by mitigating
factors like habitat destruction #°(80). For example, by improving the efficiency of
material use, there would be less need for raw wood harvesting, which would benefit
forest ecosystems. However, it is important to be alert to rebound effects, where
increased overall supply might offset these environmental gains (52). Greater circular
use of nutrients and water is also essential for improving the health of aquatic
ecosystems.

Biodiversity-friendly sourcing practices — such as improving forestry management
and encouraging the regeneration of natural habitats through methods like extensive
grazing and agroforestry — are vital for minimising the negative impacts of resource
extraction.

Circular economy initiatives can play a crucial role in reducing material demand. In
turn, this would reduce the energy needed for production and processing, thereby
lowering related environmental pressures. Using secondary raw materials instead of
virgin materials would in most cases reduce the environmental pressures from
production. While the waste management sector itself produces GHG emissions,
waste policies have significantly curbed these emissions; the waste sector's
emissions in European countries have decreased by 42% since 1990 '(81). As an
example of progress at the Member States level, Slovenia has made use of
economic instruments to reduce emissions from the waste sector (Box 4.9).

Box 4.9 Greenhouse gas emission reductions through smart waste
management in Slovenia

Slovenia is steadily moving toward sustainable waste management. The country
exemplifies how targeted policies and integrated systems can reduce environmental
impacts while supporting the EU's climate and circular economy goals. While total
waste generation in Slovenia has increased over the last decade, primarily due to
soil, construction and demolition waste, the country is on track to meet its 2025
recycling targets for municipal and packaging waste, and its 2035 landfill target.

78 EEA, 2023, 'Waste recycling in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/waste-recycling-in-europe) accessed 8
March 2024.

79 EEA, 2023, How far is Europe from reaching its ambition to double the circular use of materials?, EEA Briefing no. 08/2023
(https://www.eea.europa.eu/publications/how-far-is-europe-from) accessed 15 November 2023.

80 EEA, 2023, The benefits to biodiversity of a strong circular economy, EEA Briefing no. 10/2023
(https://www.eea.europa.eu/publications/the-benefits-to-biodiversity) accessed 21 November 2023.

81 EEA, 2024, Capturing the climate change mitigation benefits of circular economy and waste sector policies and measures, EEA
Briefing no. 25/2023 (https://www.eea.europa.eu/publications/capturing-the-climate-change-mitigation) accessed 17 October 2024.
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Slovenia's municipal waste recycling rate reached 59.8% in 2023, higher than the EU
average of 48.2% ®%(82). Municipal waste landfilling has declined, reaching just 9.3%
in 2023 #(83). This achievement is partially due to policies such as a landfill ban on
biodegradable waste, a landfill tax, and waste fees that encourage the whole
population to sort their waste. This waste fee system has promoted more responsible
waste separation at the source.

Packaging waste has risen, reaching 142 kg per capita in 2022 ®(84) , but remains
well below the EU average. Slovenia's packaging waste recycling rate reached
62.6% in 2022 ®(85) , driven by improvements in data quality and collection systems.
Door-to-door collection, combined with collection points and civic amenity sites,
makes recycling accessible across the country.

Slovenia's 2022 National Waste Management Plan and Waste Prevention
Programme prioritises circularity, reuse and public engagement. Initiatives focus on
reusing textiles, electronics and bulky waste, as well as campaigns to reduce food
waste in households and the public sector. While challenges remain, such as
improving fee modulation for extended producer responsibility and increasing reuse
infrastructure, Slovenia remains committed to reducing and preventing waste (see
Slovenia's country profile).

With a firm legislative foundation and broad buy-in from its citizens, Slovenia
demonstrates how ambitious yet practical waste management strategies can help
meet both national and EU environmental goals (*°86,787,%88).

Most production sectors and consumer activities generate waste, which can lead to
water, soil and air pollution, particularly when waste is managed improperly. For
example, per- and polyfluoroalkyl substances (PFAS) in textiles contribute to
environmental pollution %(89). Circular economy practices can help reduce the
demand for raw materials; in turn, this decreases emissions and pollution from
resource extraction and processing.

Additionally, designing and producing products with minimal harmful substances
(following the safe and sustainable by design approach) reduces the risk of
emissions and negative health impacts during the production, use and end-of-life
stages, facilitating cleaner material cycles.

However, if harmful chemicals are incorporated into products before regulation, they
can hinder reuse, recycling and extended product lifespans as well as pose health
risks %(90). While waste management processes such as landfilling, incineration and
recycling can generate pollutants, they can also play a role in removing harmful
substances from the economy by either destroying them or storing them in safe
places.
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https://www.eea.europa.eu/en/topics/in-depth/waste-and-recycling/municipal-and-packaging-waste-management-country-profiles-2025/si-municipal-waste-factsheet.pdf/@@download/file
https://www.eea.europa.eu/en/europe-environment-2025/countries/slovenia
https://www.gov.si/assets/ministrstva/MOP/Operativni-programi/op_odpadki_2022.pdf
https://www.gov.si/assets/ministrstva/MOP/Operativni-programi/op_odpadki_2022.pdf
https://ec.europa.eu/eurostat/databrowser/view/cei_wm020/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/cei_pc040/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/cei_pc040/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/env_wasmun/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_11_60/default/table

4 Managing the dynamic between our economy and our natural resources

Finally, knowledge gaps still exist regarding the impacts of climate change on the
circular economy. For example, climate-related disasters may generate large
amounts of waste or destabilise landfills, and climate adaptation measures could
require substantial material inputs.
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5 Delivering on people's needs: Europe's production
and consumption systems

Key messages

* All Member States have successfully made progress in shifting away from fossil
fuels towards more sustainable energy sources over the last decade. Increased
energy efficiency has also brought down demand. Nevertheless, fossil fuels remain
the dominant source of energy, making up almost 70% of EU gross available energy
use (the quantity of energy necessary to satisfy all energy demands) in 2023.

» The mobility system in Europe continues to be dominated by vehicular transport,
with passenger cars responsible for more than 75% of transport activity in Europe. It
is also still heavily dependent on fossil fuels. While air pollution from the transport
sector has fallen, 30% of the EU population lives in areas where transport noise
reaches levels that harm health. Maritime transport and aviation are both responsible
for significant environmental pressures, with international aviation in particular
producing significantly higher emissions over the last decades.

» Greenhouse gas emissions from industry fell by more than 35% from 2005 to 2023.
Further decarbonisation will require both large-scale electrification, a switch to
hydrogen for certain industrial processes and the substitution of fossil fuel-based raw
materials with renewables. Decreased air pollution from industry has been an
important co-benefit of decarbonisation measures. To achieve further gains,
circularity measures offer promising synergies between decarbonisation, zero
pollution and resource efficiency.

» Food systems are a primary driver of ecosystem degradation. Despite some
progress in production practices — such as the increased area dedicated to organic
farming, biodiversity decline has not been halted, pressure on water availability has
increased, and there has been no significant reduction in GHG emissions. This
underlines the urgent need for systemic transformation of Europe's food system.

* GHG emissions from EU buildings decreased by more than 35% between 2005 and
2023. This was driven by higher energy efficiency standards for new buildings and
decarbonising the electricity and heating sectors. Energy-efficient renovation that
addresses rebound effects (when increased energy efficiency in buildings leads to
increased energy consumption due to behavioural changes), climate-resilient
buildings and adopting circular economy models will be required to make the EU
building stock fit to meet the EU's 2050 goals.
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Introduction

This chapter outlines the relationship between Europe's key production and
consumption systems — energy, mobility, industry, food and the built environment —
both in terms of their dependence on natural resources and, conversely, their impacts
on the environment and climate. Europe's natural resources are vital to these
systems, with land, water and raw materials underpinning Europe's economic
development and prosperity (Figure 5.1). At the same time, these systems
cumulatively drive climate and environmental pressures and impacts — both in
Europe and globally. They undermine the very resource base upon which they
depend ('1,%2,%3).

1 EEA, 2024, 'Global impacts from European consumption’ (https://www.eea.europa.eu/en/analysis/indicators/europes-consumption-
footprint) accessed 28 November 2024.

2 UNEP IRP, 2024, Global Resources Outlook 2024 — Bend the trend: Pathways to a liveable planet as resource use spikes,
International Resource Panel, Nairobi (https://www.resourcepanel.org/reports/global-resources-outlook-2024)accessed 2 May
2024.

3 Cabernard, L., 2023, 'Figure 3.5: relative contribution of provisioning services in global impacts | Tableau Public’
(https://public.tableau.com/app/profile/livia.cabernard/viz/Figure3_5relativecontributionofprovisioningservicesinglobalimpacts/
Figure3_5) accessed 28 November 2024.
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Figure 5.1 Why the natural environment is key to human health and prosperity
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51 Energy system

Figure 5.2 The energy system
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5.1.1 Systems-level EU policies

The European Climate Law sets binding targets to reduce net GHG emissions by
55% by 2030 compared to 1990 levels and net-zero by 2050. The Fit for 55 policy
package addresses all sectors to meet this target. The REPowerEU plan aims to
increase the share of renewables in the energy mix in response to the recent energy
crisis. It targets a minimum 42.5% share of renewables in EU energy consumption by
2030, with the ambition to reach 45%. The energy performance of buildings directive
and the renovation wave address energy inefficiencies in the built environment, while
other EU frameworks aim to increase energy efficiency and circularity in energy-
consuming products.

Such frameworks include the industrial and livestock rearing emissions directive,
which aims to control the emissions of air pollutants from large industrial and
livestock installations. The Clean Industrial Deal (CID) recognises energy pricing and
energy security as key for both the EU's competitiveness and decarbonisation. It
includes many actions to bring energy prices down and to create markets for clean
technologies. One result is the Affordable Energy Action Plan, which sets specific
measures for secure and affordable energy. The CID, alongside policies to reduce
GHG and emissions from mobility, and the revised EU rules for gas and electricity
markets and for batteries, are strongly impacting the energy system. The EU
Emissions Trading System (ETS) is the EU climate policy's key tool to reduce GHG
emissions cost-effectively. It is the world's first carbon market, remains among the
largest globally and was recently extended to include maritime transport *(4).

5.1.2 Progress and challenges

The disruption of the energy market associated with Russia's war against Ukraine
has further propelled the transformation agenda in the EU's energy system. It
involves the twin objectives of cutting dependency on Russian fossil fuels and
decarbonisation to reach climate goals.

Nevertheless, fossil fuels remain the dominant source of energy in the EU's energy
system. In 2023, fossil fuels made up almost 70% of the EU's gross available energy
use (see Figure 5.3). As well as driving GHG emissions, the conversion of energy to
electricity and heat entails significant waste. Oil (37% of the EU's gross available
energy use) is primarily burned in transport, while gas (21%) and coal (13%) are
used to produce electricity and heating. Notably, in 2022, 98% of all oil and all gas
used in the EU was imported, reflecting dependencies and posing risks of supply
shortages for the EU economy. This situation also hampers the EU's competitiveness
due to high energy prices. Renewable energy sources and nuclear energy meet 16%
and 11% of the EU's electricity and heating needs, respectively *(5).

4  EC, 2025, 'EU Emissions Trading System (EU ETS)' (https://climate.ec.europa.eu/eu-action/carbon-markets/eu-emissions-trading-
system-eu-ets_en) accessed 14 August 2025.

5 EEA, 2025, Renewables, electrification and flexibility — For a competitive EU energy system transformation by 2030, EEA Report
No 16/2024 (https://www.eea.europa.eu/en/analysis/publications/renewables-electrification-and-flexibility-for-a-competitive-eu-
energy-system) accessed 21 August 2025.
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Figure 5.3 Gross available energy in the EU by energy carrier in 2022
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Despite this ongoing dependence on fossil fuels, the energy sector has made
significant progress with emission reductions. The energy supply sector recorded an
estimated 19% reduction in GHG emissions from 2022 to 2023, driven by the roll-out
of renewable energy production as well as a limited decrease in electricity
production. As of 2023, the energy supply sector had reduced its emissions by
almost 50% compared with 2005 levels, with the energy supply system contributing
26% of total EU GHG emissions in 2023 ¢(6).

In sharp contrast to the other systems considered here, the energy system shows a
trend of reduced demand due to successful measures to promote energy efficiency.
Primary energy consumption (PEC) in the EU — defined as the total energy demand,
excluding the energy consumed for purposes other than producing useful energy
(e.g. oil for plastics) — by end users fell by 19.2% in 2023 compared to 2005.
Meanwhile, final energy consumption (FEC) — defined as the energy used by final
consumers (such as households, transport, industry, etc.) for all energy uses — fell
by 12.1%, with the highest falls seen in the past three years 7(7).

Notably, the replacement of fossil fuels and nuclear energy by renewables in
electricity generation typically reduces the PEC without affecting the FEC. The rate of
reduction observed in both PEC and FEC over the past three years suggests that the

40%

EEA, 2025, 'EEA greenhouse gases — data viewer' (https://www.eea.europa.eu/en/analysis/maps-and-charts/greenhouse-gases-
viewer-data-viewers) accessed 29 April 2025.

EEA, 2024, 'Primary and final energy consumption in the European Union' (https://www.eea.europa.eu/en/analysis/maps-and-

charts/primary-and-final-energy-consumption-10) accessed 2 May 2025.
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2030 energy efficiency targets could be achieved, provided that the observed rate of
reduction persists through to the end of this decade(7,8).

As a means of reducing demand, the 'energy efficiency first’ principle in the EU's
policy framework is defined as:

[...] taking utmost account in energy planning, and in policy and investment
decisions, of alternative cost-efficient energy efficiency measures to make energy
demand and energy supply more efficient, in particular by means of cost-effective
end-use energy savings, demand response initiatives and more efficient
conversion, transmission and distribution of energy, whilst still achieving the
objectives of those decisions °(9).

In 2023, renewable energy sources represented 24.5% of the EU's FEC, a historical
high driven by EU policies to speed up the clean energy transition, including the Fit
for 55 EU policy package and the REPowerEU plan. In order to meet the new
minimum EU target of 42.5% for 2030 the rates of renewables deployment seen over
the past decade will need to be doubled and there will need to be an extensive
transformation of the European energy system '°(10). A good example of the
progress made in shifting from fossil fuels to renewables is Portugal and is presented
in Box 5.1.

Box 5.1 Portugal: a leading example of decarbonisation in action

Portugal is decarbonising its economy through its national energy and climate plan
(running up to 2030) and aims to achieve climate neutrality by 2045. The country has
nearly doubled the share of renewables in its final energy consumption, from 19% in
2004 to 35% in 2023 "'(11).

Renewables supplied over 73% of Portugal's electricity mix in 2023, positioning the
country as one of the front-runners in Europe's energy transition. This shift has been
driven by the expansion of hydropower, wind and solar energy. Portugal invested
heavily in additional hydropower and in wind power since the early 2000s. In recent
years, it rapidly scaled up solar capacity through large-scale photovoltaic projects
and by increasingly adopting rooftop solar installations. The country also invested in
upgrading dammed hydropower plants with reverse pumping, providing storage and
enhancing security of supply.

The 2021 closure of coal-fired power plants marked a pivotal step in reducing
emissions and sent a clear signal about the country's commitment to fossil fuel
phase-out. See Portugal's country profile for more details.

Progress in the electricity subsystem over the past two decades has been
remarkable, both in terms of the generation of renewables and reducing GHG
emissions '?(12). This has been enabled by several factors:

« significant policy initiatives and legislation;

8 EEA, 2024, 'Energy’ (https://www.eea.europa.eu/en/topics/in-depth/energy) accessed 4 December 2024.

9 EU, 2018, Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December 2018 on the Governance of
the Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009 of the European Parliament
and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC, 2010/31/EU, 2012/27/EU and 2013/30/EU of the
European Parliament and of the Council, Council Directives 2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No
525/2013 of the European Parliament and of the Council (OJ L 328, 21.12.2018, pp. 1-77).

10 EEA, 2025, 'share of energy consumption from renewable sources in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from) accessed 28 April 2025.

11 IEA, 2025, 'Portugal — Countries & Regions’, IEA (https://www.iea.org/countries/portugal) accessed 28 August 2025.

12 EEA, 2022, 'Greenhouse gas emission intensity of electricity generation in Europe’ (https://www.eea.europa.eu/ims/greenhouse-
gas-emission-intensity-of-1) accessed 14 March 2023.
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« the falling costs of solar and wind power technologies; and
« structural economic change.

GHG emissions from European power and industry plants have decreased by
approximately 47% compared to 2005 levels *(13). In parallel, the share of electricity
from renewable energy sources (RES) has grown from 15% to over 45% between
2000 and 2023, which makes the EU the world region with the highest electricity
share from renewable energy sources (14).

As a leader in the deployment of renewable energy, Denmark is a success story in
decarbonising electricity production (See Box 5.2).

Box 5.2 Denmark's path to a decarbonised power sector

Denmark has emerged as a frontrunner in the transition to a fully decarbonised
electricity sector thanks to political leadership and strategic investment. Denmark
offers a compelling example of how a country can shift from fossil fuels to clean
energy while continuing to ensure economic growth and energy security.

Since 1990, Denmark has cut its energy-related CO , emissions by more than 50%,
demonstrating that meaningful, systemic change is possible when governments,
industry and society align around ambitious climate goals. By 2023, renewable
sources accounted for 82% of Denmark's electricity, among the highest shares
globally. Wind power alone met 53.8% of electricity demand, the result of Denmark's
leadership in wind energy innovation and deployment.

Denmark's energy mix is also characterized by diversity. In addition to wind, biomass
contributed 16.4%, solar 9.3% and biogas 2.5%, creating a balanced and resilient
energy system. At the same time, the country has made rapid strides in phasing out
fossil fuels. Between 2022 and 2023, coal use dropped by 31% as part of a broader,
sustained strategy to eliminate carbon-intensive fuels altogether. This transition not
only reduces emissions but also protects the Danish economy from the volatility of
global energy markets.

Looking forward, Denmark has set ambitious and legally-binding climate targets.
These include a 70% reduction in GHG emissions by 2030 compared to 1990, as
mandated by the 2020 Climate Act. See Denmark's country profile for more details.

Decarbonisation of the other two subsystems in the energy system, heating and
transport, has been significantly slower overall than for electrification — the process
of converting energy systems to use electricity as the primary power source.
Decarbonising these subsystems is complex for technological as well as societal
reasons and due to the strong reliance on natural gas for heating (mainly in buildings
and industry) and on oil for transport. As such, progress in these areas has been
limited to date.

In heating, there was a gradual move from gas to biomass and increasingly to heat
pumps, with modest energy efficiency gains in buildings. As of 2023, 26.2% of
heating and cooling energy needs in the EU were provided by renewables (14). A
stronger focus on the two-pronged strategy — to boost the thermal efficiency of
buildings and phase out fossil heating systems — is necessary (5).

Renewable electricity consumption in road transport increased notably between 2022
and 2023 (+53%). The target for all new cars and vans to be zero-emission by 2035
is a concrete commitment towards decarbonisation.

Not all developments have been in favour of electrification though. The past four
years have seen a record expansion in the EU of liquid natural gas (LNG) terminals
to receive more gas, although those are likely to become stranded assets — become

13

14

EEA, 2025, 'share of energy consumption from renewable sources in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from) accessed 31 January 2025.
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obsolete or non-productive before the end of their anticipated lifespan — due to
progress towards the energy transition *(15). Fossil fuel subsidies reached their
highest levels ever in 2022 and 2023 '%(16) , while subsidies for renewable energy
sources have decreased compared with the levels reached before the COVID-19
crisis (5).

Carbon lock-ins — where past investments in carbon-intensive infrastructure and
technologies linked to fossil fuels make it difficult and costly to transition to low-
carbon alternatives — have long-term, detrimental impacts on the progress of
electrification and need to be avoided "(17). As domestic production of oil and gas
continues to dwindle, Member States face a widening gap between demand and
supply. As previously mentioned, 98% of all oil and all gas used in Member States in
2022 was imported, posing risks of supply shortages and price volatility (5).

Up to 2030, there still needs to be compound annual growth of more than 8% to meet
the new, binding EU target for renewable energy sources of 42.5% (14,'®18). Meeting
this target would reduce the fossil fuel-based generation of electricity in the EU. This
would play a crucial role in reducing the large spillover effect of high gas prices on
electricity prices, lowering the high costs of fossil fuel imports, improving the security
of the EU's energy supply and boosting industrial competitiveness.

The strong growth in renewable energy generation over recent years has already
pushed down average EU spot prices for electricity from their peak in 2021 (19). By
2030, assuming the EU's benchmarks are met, average annual spot electricity prices
will have fallen across all EU countries, compared with 2023 (5).

In spite of this, retail electricity prices for households — which also include national
taxes and levies — were higher in 2023 and 2024 than before the energy crisis and
also higher than prices for all other fossil fuels '°(19). Under these circumstances,
there is a risk that consumers deprioritise electrification. If this were to happen, then
carbon lock-ins would be reinforced and the transition would slow down. Thus, it is
very important to close the gap between electricity and fossil commodity prices
across the whole energy system. The proposal for a revised energy taxation
regulation and the adopted EU ETS2 have important roles to play in this regard (5).
The recent Clean Industrial Deal also aims to reduce energy prices by creating joint
purchasing ventures and by completing the Energy Union.

Additionally, reaching EU targets for electrification and the deployment of renewables
requires three key developments:

« improving the availability of capital and the overall investment leverage to
compensate investors for the additional upfront costs of renewable infrastructure;

* enhancing power grids, demand response and storage to double the flexibility of
resources across the EU's electricity system; and

* enhancing cross-border planning and integration of key infrastructure, flexibility
solutions and markets to reduce inefficiencies resulting from uncoordinated
national initiatives (5).

As with most technology transitions, the transformation of the energy system has
been generating trade-offs. While recent studies show that the availability of land is

15 Vifuales, J., 2023, 'The Ukraine war and the energy transition - Groupe d'études géopolitiques’
(https://geopolitique.eu/en/articles/the-ukraine-war-and-the-energy-transition/) accessed 28 November 2024.

16 EEA, 2025, 'Fossil fuel subsidies in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/fossil-fuel-subsidies) accessed 28
March 2025.

17 OECD, 2023, 'Mechanisms to Prevent Carbon Lock-in in Transition Finance’, OECD
(https://www.oecd.org/en/publications/mechanisms-to-prevent-carbon-lock-in-in-transition-finance_d5c49358-en.html) accessed 28
March 2025.

18 IEA, 2024, Renewables 2023. Analysis and forecast to 2028., International Energy Agency, Paris, France
(https://www.iea.org/reports/renewables-2023) accessed 14 August 2025.

19 EC, 2025, Report from the Commission to the European Parliament, the Council, the European Economic and Social Committee
and the Committee of the Regions: Report on energy prices and costs in Europe, No COM/2025/72 final
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52025DC0072) accessed 31 March 2025.
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not a physical constraint for the deployment of renewables across Europe %°(20) ,
Member States and local authorities need the skills, resources and tools to manage
the development of a distributed energy system, with the 2030 target setting an
increasingly pressing deadline. The demand for raw materials and the environmental
impacts associated with their extraction also need to be managed proactively.

Nuclear power is an option in the toolbox for decarbonisation, although Member
States remain divided between those that embrace the technology's benefits
(¥'21,%222) and those that remain wary of its prospects for sustainability, further
incidents and the high cost of new plants compared to renewables.

Today there are more than 100 nuclear power reactors in 12 Member States,
producing more than 22% of the EU's electricity. It is expected that nuclear power will
remain a significant source of electricity generation in the EU over the next 20 years
%(23). In a recent report, Towards EU climate neutrality: progress, policy gaps and
opportunities, the European Scientific Advisory Board on Climate Change (ESABCC)
concluded that delaying the closure of existing nuclear reactors can ensure access to
a low-carbon energy supply in the short term when cost- effectiveness and safety can
be guaranteed 2*(24).

However, the construction of new nuclear plants is currently not a profitable
investment in Europe. The long lead time for constructing new nuclear power plants
(10 to 15 years) implies that an expansion of nuclear capacity will not alleviate the
supply challenges in the short to medium term. The EU is dependent on uranium
imports to fuel its nuclear power plants, with one-fifth of the EU's uranium supply
coming from Russia in 2020. The ESABCC suggests that the potential contribution of
nuclear power to the 2050 climate neutrality target should be weighed against these
risk factors (24).

The energy system is also an important user of biomass #(25) , mostly in the form of
solid wood to heat buildings. The use of biomass for energy generates emissions of
particulate matter and volatile organic compounds %%(26). Hence, it impacts air quality
and competes with other land uses to produce biomass.

As mentioned above, the EU has made good progress in reducing the overall FEC
between 2005 and 2023 by 12% and achieving a 19% reduction in the PEC (7,8).
However, the growing trends in the digitalisation of society and the economy point to
some areas of increasing energy consumption. The uptake of technologies like
artificial intelligence (Al), cloud services, digital currencies and the on-demand
economy threatens the achievement of energy reduction targets, as these
developments are associated with high energy demand (5,%27,2828).
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JRC, 2024, Renewable energy production and potential in EU rural areas, JRC Science for Policy Report No JRC135612, Joint
Research Center (https://data.europa.eu/doi/10.2760/458970) accessed 11 September 2024.

UNECE, 2021, 'Life Cycle Assessment of Electricity Generation Options’ (https://unece.org/sed/documents/2021/10/reports/life-
cycle-assessment-electricity-generation-options) accessed 30 March 2025.

Guidi, G., et al., 2023, 'Environmental Impact of Electricity Generation Technologies: A Comparison between Conventional, Nuclear,
and Renewable Technologies’, Energies 16(23), p. 7847 (DOI: 10.3390/en16237847).

EEA, 2025, 'Progress in reducing pollution from large combustion plants (Signal)' (https://www.eea.europa.eu/en/european-zero-
pollution-dashboards/indicators/progress-in-reducing-pollution) accessed 30 April 2025.

EEA, 2023, Managing the systemic use of chemicals in Europe, EEA Briefing (https://www.eea.europa.eu/publications/managing-
the-systemic-use-of/managing-the-systemic-use-of) accessed 17 October 2024.

JRC, et al., 2021, The use of woody biomass for energy production in the EU, JRC Science for Policy Report No JRC122719,
European Commission-Joint Research Centre (https://publications.jrc.ec.europa.eu/repository/handle/JRC122719) accessed 16
June 2025.

EEA, 2023, 'Dashboard — Renewable energy in Europe 2024’ (https://www.eea.europa.eu/en/analysis/maps-and-charts/renewable-
energy-in-europe-dashboard-renewable-energy) accessed 5 April 2025.

UNEP, 2024, 'Al has an environmental problem. Here's what the world can do about that.’
(https://www.unep.org/news-and-stories/story/ai-has-environmental-problem-heres-what-world-can-do-about) accessed 30 January
2025.

UNEP, 2024, A global foresight report on planetary health and human wellbeing (https://www.unep.org/resources/global-foresight-
report) accessed 30 January 2025.

Europe’s environment and climate: knowledge for resilience, prosperity and sustainability 156


https://www.unep.org/resources/global-foresight-report
https://www.unep.org/resources/global-foresight-report
https://www.unep.org/news-and-stories/story/ai-has-environmental-problem-heres-what-world-can-do-about
https://www.eea.europa.eu/en/analysis/maps-and-charts/renewable-energy-in-europe-dashboard-renewable-energy
https://www.eea.europa.eu/en/analysis/maps-and-charts/renewable-energy-in-europe-dashboard-renewable-energy
https://publications.jrc.ec.europa.eu/repository/handle/JRC122719
https://climate-advisory-board.europa.eu/
https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-policy-gaps-and-opportunities/esabcc_report_towards-eu-climate-neutrality.pdf/@@download/file
https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-policy-gaps-and-opportunities/esabcc_report_towards-eu-climate-neutrality.pdf/@@download/file
https://www.eea.europa.eu/publications/managing-the-systemic-use-of/managing-the-systemic-use-of
https://www.eea.europa.eu/publications/managing-the-systemic-use-of/managing-the-systemic-use-of
https://www.eea.europa.eu/en/european-zero-pollution-dashboards/indicators/progress-in-reducing-pollution
https://www.eea.europa.eu/en/european-zero-pollution-dashboards/indicators/progress-in-reducing-pollution
https://unece.org/sed/documents/2021/10/reports/life-cycle-assessment-electricity-generation-options
https://unece.org/sed/documents/2021/10/reports/life-cycle-assessment-electricity-generation-options
https://data.europa.eu/doi/10.2760/458970

5 Delivering on people's needs: Europe's production and consumption systems

The ongoing transformation of the energy system to a climate-neutral economy in the
EU also requires adequate measures to identify vulnerable groups at risk of energy
poverty and help them make energy-efficient and sustainable choices without being
exposed to risks of poverty and resulting social exclusion #(29). In 2022, over 41
million Europeans were unable to keep their homes adequately warm.

Energy poverty is a multi-dimensional phenomenon, considered to be caused by a
combination of low income, high energy expenses and poor energy efficiency in
buildings (29,*°30). Recent lessons from national responses to the energy crisis show
that national policymakers are struggling to direct funds effectively to the most
vulnerable households. As such, it is critical that national emergency relief measures
are better tailored to the needs of the population in the future (19,%'31).

Lastly, climate change is still posing ever-increasing risks to the energy system.
Pressures on energy infrastructure are growing due to the heightened frequency of
extreme weather events. For example, hydropower production or the cooling
requirements of key power-producing infrastructure, such as nuclear power stations
%(32) could be affected by seasonal water scarcity. In 2022, drought in combination
with heatwaves affected several regions in Europe and led to historically low
hydropower outputs and reduced generation by nuclear reactors due to a lack of
cooling water.

More information on Europe's energy system can be found here, in Sections 3.1.4,
3.2.4 and 3.3.4 on drivers and pressures, and in the briefing "Trends in the energy
system’. In addition, an assessment by the countries on their challenges and
solutions towards a more sustainable energy system is provided in the country
profiles of Europe's environment 2025.

29 EPRS, 2023, Energy poverty in the EU, No PE 733.583, European Parliamentary Research Service
(https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/733583/EPRS_BRI(2022)733583_EN.pdf) accessed 14 August 2025.

30 EEA, 2024, European Climate Risk Assessment, EEA Report No 01/2024
(https://www.eea.europa.eu/en/analysis/publications/european-climate-risk-assessment) accessed 14 January 2025.

31 Jungling, E., et al., 2025, Making the best of the new EU Social Climate Fund, Policy Brief No 14/25, Bruegel, Brussels
(https://www.bruegel.org/event/making-best-new-eu-social-climate-fund) accessed 14 August 2025.

32 NEA, Climate Change: Assessment of the Vulnerability of Nuclear Power Plants and Approaches for their Adaptation, Nuclear
Energy Agency (https://www.oecd-nea.org/jcms/pl_61802/climate-change-assessment-of-the-vulnerability-of-nuclear-power-plants-
and-approaches-for-their-adaptation?details=true) accessed 14 August 2025.
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5.2 Mobility system

Figure 5.4 The mobility system
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5.2.1 Systems-level EU policies

The European Climate Law writes into law the goals set by the European Green Deal
(EGD) in 2020: to reduce net GHG emissions by 55% by 2030 compared to 1990
levels and to reach net-zero by 2050 in the EU as a whole. The Sustainable and
Smart Mobility Strategy provides a roadmap for achieving those emission reductions.
The Fit for 55 package addresses all sectors to meet this target by creating the
necessary conditions to comply with the obligations set by the Climate Law. Such key
initiatives include the reFuelEU aviation and fuelEU maritime regulations, which aim
to support the supply and demand of sustainable fuels in those sectors.

In addition, the Efficient and Green Mobility package has introduced proposals to
modernise the trans-European transport network. This includes requirements for
high-speed rail tracks and sustainable urban planning. Other proposed measures
address ways to make freight transport and urban mobility in Europe more
sustainable. The end-of-life vehicles regulation, currently under revision, aims to
make vehicles more sustainable and circular across their lifecycles.

The 2023 revision of the ETS2 is set to become fully operational in 2027 and will
expand the current ETS to address fuel combustion in road transport, buildings and
other sectors not previously covered.

5.2.2 Progress and challenges

The transport system in Europe remains dominated by vehicular transport, with
passenger cars responsible for more than 75% of transport activity in Europe
(measured in passenger kilometres) and the number of vehicles increasing in recent
years. While public transport offers a more sustainable profile compared to private
modes of transport, its share of total passenger transport has changed very little
#(33).

Road freight transport activity continues to grow significantly, with 53.8% of all EU
freight transport activities in 2022 carried by road (33). Meanwhile, the relative
importance of rail in total freight transport activity decreased compared to 1995 but is
expected to expand in the coming decade. Due to its high energy efficiency and low
GHG and air pollution emissions, the expansion of the rail sector provides a
significant opportunity to reduce the environmental impacts of transport (33).

Modal shifts in the mobility system require concerted actions to overcome the lock-
ins created by past investments and planning in urban areas. To challenge the
continuing dominance of the private car *(34) , the EU must address the lock-in
created by the vast European road network, urban structure and the significant
investments channelled into road infrastructure over the past decades.

The wide availability of roads makes owning a car or moving goods by truck the most
convenient options, while money spent on the road network is diverted away from
more sustainable forms of transport (**35,%¢36). Cities have, to varying degrees, been
at the forefront in this area, developing networks of public transport and adapting
them to evolving demand and mobility patterns — often despite limited budgets
37(37). Brussels, for example, has launched Good Move Brussels, a model for
sustainable and people-centred mobility (See Box 5.3).

33 EEA, 2024, Sustainability of Europe's mobility systems, EEA Web Report
(https://www.eea.europa.eu/en/analysis/publications/sustainability-of-europes-mobility-systems) accessed 12 November 2024.

34 EEA, 2024, Passenger transport activity (https://www.eea.europa.eu/en/analysis/publications/sustainability-of-europes-mobility-
systems/passenger-transport-activity) accessed 21 January 2025.

35 EEA, 2016, Transitions towards a more sustainable mobility system — TERM 2016, EEA Report No 34/2016
(https://www.eea.europa.eu/en/analysis/publications/term-report-2016) accessed 21 January 2025.

36 OECD, 2022, Redesigning Ireland's Transport for Net Zero (https://www.oecd.org/en/publications/redesigning-ireland-s-transport-
for-net-zero_b798a4c1-en.html) accessed 21 January 2025.

37 UIA, 2016, 'Urban mobility’, UIA — Urban Innovative Actions (https://www.uia-initiative.eu/en/theme/urban-mobility) accessed 21
March 2025.
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Box 5.3 Good Move Brussels: a model for sustainable and people-centred
urban mobility

The Brussels-Capital regional mobility plan, Good Move (2020-2030), is a
transformative, citizen-focused strategy that prioritises quality of life, safety and
sustainability. Moving beyond infrastructure-heavy approaches, it promotes
multimodal transport, reduces car dominance, and encourages active travel and
efficient public transport.

A standout feature is the creation of 50 good neighbourhoods where traffic is
managed to reduce through-traffic and prioritise pedestrians and cyclists. A city-wide
30km/h speed limit enhances safety and supports active mobility. The 'sTOP’
hierarchy — giving priority to pedestrians, cyclers, public transport and only then cars
— guides road planning and design across the region.

Mobility as a Service plays a central role, offering a unified digital platform for
accessing shared bikes, public transport, taxis and other services. Intermodal hubs
and park-and-ride facilities at city edges support seamless transitions between
modes. These are reinforced by coordinated pricing, car taxation reform, and strong
support for electric and shared mobility.

Importantly, Good Move is also notable for its participatory governance. Developed

over four years with input from residents, municipalities, operators and civil society,

the plan ensures alignment across all levels of government. Municipalities are using
local contracts to implement neighbourhood-specific actions, such as school streets
and delivery hubs.

Early results are encouraging: cycling has doubled since 2020, traffic injuries have
declined, and retail areas in calmed zones are seeing increased footfall. Reduced
traffic volumes have led to lower noise levels and improved air quality, enhancing
residents’ well-being.

Good Move demonstrates how integrated planning, local engagement and service-
oriented thinking can create safer, greener and more liveable cities — setting a
benchmark for urban mobility transformation across Europe *¥(38). See also
Belgium's country profile.

In 2022, the road sector was the largest consumer of energy, using 74.1% of all the
energy used by the entire transport system. Most of this energy, 93.3%, was of fossil
origin. Total FEC increased across all transport sectors between 1990 and 2019, with
an increase per sector ranging from 30.1% to 129.4% with international aviation
bunkers showing the most pronounced growth (33).

In 2023, GHG emissions from the transport sector — including both EU domestic
transport and international transport activities — represented more than 30% of all
EU GHG emissions. Most of these emissions were from road transport, while
international navigation and aviation were the second and third most significant
sources (see Figure 5.5). Based on projections from Member States, those two
sectors are expected to account for a progressively larger share of Europe's GHG
transport emissions in 2050 *(39).

38 EC, 2023, 'Brussels City 30 — changing the mobility model for a calmer city with safe roads and less noise’ (https://urban-mobility-

observatory.transport.ec.europa.eu/resources/case-studies/brussels-city-30-changing-mobility-model-calmer-city-safe-roads-and-

less-noise_en) accessed 28 August 2025.

39 EEA, 2024, 'Climate’ (https://www.eea.europa.eu/en/analysis/publications/sustainability-of-europes-mobility-systems/climate)

accessed 28 April 2025.
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Figure 5.5 Share of GHG emissions from different transport modes in 2022
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Over the past few decades, the combination of policy measures and technological
developments has led to a decrease in most emissions of air pollutants related to
transport and mobility activities. This reduction ranges from 49% to 88% —
depending on the type of air pollutant (33). As a result of increasingly tight emissions
standards, significant reductions in exhaust emissions from the road transport sector
have been made possible and account for the greatest share of this progress.

Nevertheless, significant challenges remain, most of them linked to the continuing
demand for transport. Efficiency gains, the use of biofuels and, to a lesser extent, the
recent uptake of electric vehicles have led to a modest decline in GHG emissions
from transport since their peak in 2007. However, all in all, GHG emissions from
transport are still substantially higher now than in 1990. This illustrates that over
recent decades, the gains derived from improvements in energy efficiency and
technological developments have been offset by the increase in transport demand,
resulting from the fact that individual cars remain the main mode of transport. This
trend means that managing demand whenever possible is a necessary ingredient in
mitigating the impacts of mobility (33).

Looking at noise pollution from transport, 30% of the population (in the EU plus
Iceland, Norway and Switzerland) is exposed to long-term noise levels from road, rail
and aviation at a level that harms health according to the World Health Organisation
(WHO) *(40). Road traffic is the main source of noise pollution in both urban and
non-urban settings. The number of people exposed to these harmful levels of long-

40 EEA, 2025, Environmental noise in Europe 2025, EEA Report No 05/2025

(https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe-2025) accessed 17 August 2025.
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term transport noise has broadly remained stable since 2012 *'(41). Faced with this
problematic situation, the city of Zurich has been fighting against harmful noise levels
by acting on speed limits (See Box 5.4).

Box 5.4 Speed limits as a noise intervention: insights from Ziirich, Switzerland

In Zurich, about 125,000 residents live on streets where road noise exceeds
exposure limits, harming health and quality of life. To address this, and in line with
Switzerland's Environmental Protection Law and Noise Abatement Ordinance, the
city began reducing speed limits from 50km/h to 30km/h in selected areas.

Rolled out in phases since 2012, the programme initially covered 40km of road. In
2021, the city accelerated the plan by approving an additional 150km of 30km/h
zones, with completion expected by 2030 pending legal and administrative reviews.
Once fully implemented, 48,000 residents are expected to benefit from lower daytime
noise and 95,000 from less nighttime noise.

Measurements in Zurich and similar cities show that reducing speed to 30km/h cuts
average noise by 3-4dB. Health impact surveys reveal less sleep disturbance and
annoyance beyond what noise reductions alone would predict, suggesting benefits
from smoother driving and fewer peak noise events. Residents with bedrooms facing
streets experienced the greatest improvements; those facing inner courtyards noticed
minimal change. These insights were gathered through a longitudinal survey by the
city of Zurich and Switzerland's Federal Office for the Environment (BAFU) between
2017 and 2020.

The initiative, aside from some public transport adaptation costs, is low-cost,
effective, and aligned with broader goals such as promoting cycling and enhancing
public spaces. Public surveys show strong support for 30km/h zones, reinforcing their
value as a simple, synergistic strategy to improve urban living conditions.

See Switzerland's country profile for details of national action in the mobility sector.

Looking forward, EU performance standards require that 100% of new cars and vans
have zero CO, emissions at the tailpipe from 2035. This is an important step to
transition away from internal combustion engine vehicles. Decarbonisation targets
have also been implemented for heavy-duty vehicles, albeit at a different pace. In
order for these ambitious targets set by the EU's mobility and transport strategies to
deliver their foreseen effects, it is now crucial that policy can be implemented, and
the required infrastructure can be developed, at the national level and at the
necessary speed.

To reach these goals, a significant increase in the uptake of zero-emission vehicles
will be needed. Electric cars — battery electric vehicles (BEVs) and plug-in hybrid
electric vehicles — are penetrating the EU market. A steady increase in the number
of new electric vehicle registrations in Europe was observed up to 2019, with growth
from 600 new electric vehicles registered in 2010 to 400,000 in 2019 — equivalent to
almost 3% of total car registrations. This was followed by a rapid acceleration in
registrations of electric cars between 2020 and 2023. In 2024, however, the uptake of
electric cars in the EU slightly declined. Electric vehicles accounted for 21% of newly
registered passenger cars, with BEVs accounting for 14%, while plug-in hybrid
electric vehicles represented 7% of total new car registrations **(42).

BEVs have lower GHG emissions overall across their entire lifecycle compared to
equivalent internal combustion engine vehicles. However, the actual difference
depends on several factors. The environmental impacts of BEVs vary significantly
based on the country where the different life-cycle phases occur. For BEVs, as for
internal combustion engine vehicles, the use phase is the most impactful, which
means that the power source providing electricity during that phase is most

41

42
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EEA, 2024, 'Exposure of Europe's population to environmental noise’ (https://www.eea.europa.eu/en/analysis/indicators/exposure-
of-europe-population-to-noise) accessed 18 June 2025.

EEA, 2024, 'New registrations of electric vehicles in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/new-registrations-
of-electric-vehicles) accessed 29 April 2025.
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significant for the overall environmental impact profile of each BEV (*43,*44). As the
proportion of renewable electricity increases and coal combustion decreases in the

European electricity mix, the advantage of BEVs over internal combustion engine
vehicles — in terms of GHG emissions and air quality — is likely to increase (40). ltis
therefore important to promote BEVs and renewable energy sources concurrently, as
well as the development of BEV supply chains in countries with high renewable
energy penetration.

Another caveat with BEVs remains the use of raw materials, some of which are not
available in the EU and are in high demand. This situation creates potential
bottlenecks in supply as is the case for rare earth materials, which are essential for
the construction of permanent magnets that compose both electric traction motors for
electric vehicles and wind turbine generators “*(45).

In terms of impacts on human health, it is important to take into account that BEVs
still emit particulate matter locally from road, tyre and brake wear, as do all motor
vehicles. They are also responsible for emissions from their production and end-of-
life phases and, as for the use phase, emission and impact levels depend on the
energy mix where those phases take place. Additionally, while the noise pollution
from BEVs can be lower in urban areas, it is equivalent in rural areas and on
motorways “6(46) , and the artificial engine noise that must be added for safety
reasons is limiting the potential decrease in urban areas (40). Overall, as BEVs are
deployed in increasing numbers, it will be important to monitor the cumulative
impacts over their lifecycles (44).

Demand for and the impacts of mobility decreased during the COVID-19 crisis but
quickly bounced back once lockdowns were lifted. This is not surprising since
transport is intrinsically linked to the economy: primary resources need to be moved
to factories, produced goods need to be moved to be sold and people need to go to
work, for example. These strong interlinkages make it challenging to fundamentally
change the transport system.

To speed up reductions in the environmental impacts from the transport sector and
curb the increasing demand for transport, national policymakers must look at broader
enablers. It is necessary to develop comprehensive national strategies to manage
mobility, including instruments to promote public transport, more active means of
transport such as walking or cycling, and circular mobility business models such as
car-sharing.

Despite seeing some progress, maritime transport continues to exert significant
environmental pressures; it was responsible for 11.6% of the EU's GHG emissions
from transport in 2023 (6). Other key pressures include emissions (albeit with a
notable decrease in total sulphur oxides (SO ) emissions), discharges of oil from
ships, the spread of non-indigenous species, marine litter, impacts on the seabed in
nearshore areas, and effects on wildlife from noise and collisions *'(47).

The fuelEU maritime regulation, implemented in January 2025, mandates a
progressive reduction in the GHG intensity of the energy used on ships (from a 2%
decrease by 2025 towards an 80% reduction by 2050); this aims to incentivise the
uptake of low- and zero-carbon fuels as well as create demand for onshore power
supply (OPS) (47). OPS describe onboard and onshore infrastructure that allows
ships to shut down their engines while berthed and plug into an onshore power
source *4(48).

43 Franzo, S. and Nasca, A., 2021, 'The environmental impact of electric vehicles: A novel life cycle-based evaluation framework and
its applications to multi-country scenarios’, Journal of Cleaner Production 315(128005) (DOI: 10.1016/j.jclepro.2021.128005).

44 EEA, 2018, Electric vehicles from life cycle and circular economy perspectives — TERM 2018, EEA Report No 13/2018
(https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle) accessed 15 October 2019.

45 Bobba, S., et al., 2020, Critical raw materials for strategic technologies and sectors in the EU: a foresight study, Publications Office
of the European Union (https://data.europa.eu/doi/10.2873/58081) accessed 23 May 2025.

46 EEA, 2020, Environmental noise in Europe — 2020, EEA Report No 22/2019
(https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe) accessed 24 March 2025.

47 EEA and EMSA, 2025, European Maritime Transport Environmental Report 2025, EEA-EMSA Joint Report No 15/2024
(https://www.eea.europa.eu/en/analysis/publications/maritime-transport-2025) accessed 15 June 2025.
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In 2023, aviation was responsible for 2.5% of global energy-related CO ; emissions,
experiencing a faster growth rate in recent decades compared to rail, road or
shipping “(49). At the EU level, aviation is the sector which has experienced the
largest relative increase in GHG emissions since 1990, mostly driven by international
aviation. The sector was responsible for 12.9% of all GHG emissions from transport
in the EU in 2023 (6).

The reFuelEU aviation regulation requires airport fuel suppliers to ensure that 2% of
all aviation fuel is in the form of sustainable aviation fuels (SAF), with this share rising
to 6% by 2030 towards a 70% share by 2050. However, the transition to SAF will
require a sustained investment in research and development (R&D) as well as ways
to support greater compliance, which remains difficult due to higher costs and the
aviation sector's typically long development cycles and high technological barriers

(®).

In addition to CO, , pollution from aviation also extends to nitrogen oxides (NO ) and
other pollutants, leading to the formation of contrails — high-altitude clouds that
reflect incoming solar radiation and trap outgoing heat *(50). Those effects account
for two-thirds of aviation's total climate impacts and, as such, can contribute
significantly to climate change *'(51). Since January 2025, new EU monitoring and
reporting rules now include non-CO ; effects, with a first objective of better
understanding these effects and their impacts %2(52).

Continued public and private investments in innovation and technology, along with
the implementation of existing EU legislation, are required to speed up the
sustainable transition of Europe's mobility system. For example, the revised ETS
directive commits Member States to spending all ETS revenues on climate action,
energy transformation and addressing social challenges (up from 50% previously).
Following the 2023 revisions of the ETS directive, ETS2 will address the CO ,
emissions from fuel combustion in road transport.

The revised ETS2 directive also directs more funding to the Innovation and
Modernisation Funds. In this context, the Innovation Fund deploys around EUR 40
billion for research and demonstration of innovative low-carbon technologies. Such
technologies include the production of low- and zero-carbon fuels to decarbonise the
maritime, aviation, rail and road transport sectors, including collective forms of
transport such as public transport and coach services. For aviation, it may also
support electrification and actions to reduce the overall climate impacts of aviation.

More information on Europe's mobility system can be found here, in Sections 3.1.4,
3.2.4 and 3.3.4 on drivers and pressures, and in the briefing "Trends in the mobility
system’. In addition, an assessment by the countries on their challenges and
solutions towards a more sustainable mobility system is provided in the country
profiles of Europe's environment 2025.

48 EC, 'Glossary | European Alternative Fuels Observatory’, European Alternative Fuels Observatory (https:/alternative-fuels-
observatory.ec.europa.eu/general-information/glossary) accessed 17 August 2025.

49 EDGAR, 2024, GHG emissions of all world countries, JRC Science for Policy Report
(https://edgar.jrc.ec.europa.eu/report_2024#intro) accessed 18 June 2025.

50 EC, 2025, 'Reducing emissions from aviation’ (https://climate.ec.europa.eu/eu-action/transport-decarbonisation/reducing-
emissions-aviation_en) accessed 17 August 2025.

51 IPCC, 1999, Aviation and the Global Atmosphere, IPCC, Cambridge University Press, UK
(https://archive.ipcc.ch/ipccreports/sres/aviation/index.php?idp=64) accessed 17 August 2025.

52 EC, 2024, 'New monitoring rules agreed for the EU ETS, including non-CO , emissions from the aviation sector - European
Commission’ (https://climate.ec.europa.eu/news-your-voice/news/new-monitoring-rules-agreed-eu-ets-including-non-co2-
emissions-aviation-sector-2024-08-30_en) accessed 17 August 2025.
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5.3 Industrial system

Figure 5.6 The industrial system
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5.3.1 Systems-level EU policies

Key legislation governing environmental pressures from the industrial system include
the IED 2.0 (revised in 2024), the industrial emissions portal regulation, the national
emission reduction commitments (NEC) directive and the REACH regulation on
chemicals (to be revised in the chemicals industry package announced by the
European Commission in April 2025). The ETS, as amended under the Fit for 55
package, will play a crucial role in the decarbonisation of the industrial system.

The Net-Zero Industry Act aims to scale up the manufacturing of clean technologies
in the EU, while the Critical Raw Materials Act aims to make the EU less dependent
on imports of critical raw materials by fostering domestic supply of both primary and
secondary materials.

Most recently, the Clean Industrial Deal has set out objectives for EU
competitiveness and decarbonisation, with a focus on energy-intensive industries
and clean tech. Key objectives of the deal are set out in Box 5.5.

Box 5.5 The Clean Industrial Deal (CID)

The CID, launched in early 2025, aims to boost the industrial base of the EU by
combining decarbonisation with competitiveness opportunities under the same policy
agenda. For this reason, the main focus of the deal is on energy-intensive industries
and clean tech. It comprises six business drivers.

First, recognising that affordable energy is one of the pillars of EU industrial
competitiveness, the Affordable Energy Action Plan has been adopted to lower
energy bills, accelerate the roll-out of renewable energy and complete the Energy
Union.

Regarding clean tech, the deal proposes measures to boost demand for
decarbonised products, making use of public procurement non-price requirements —
such as sustainability criteria — and voluntary labelling schemes, thus creating lead
markets for such products. Financing the clean transition is another objective of the
deal; it aims to provide approximately EUR 100 billion through the Industrial
Decarbonisation Bank but also mobilise private investments.

Circularity is key to the success of the deal as a means to secure EU supply with
critical materials, reduce dependencies and boost competitiveness through a single
market for recyclables and secondary materials.

The deal aims to increase the EU's global market share for clean tech by extending
trade agreements and attracting foreign investments in its clean industry, while the
Carbon Border Adjustment Mechanism (CBAM) will be reviewed to reflect these new
policy developments.

Lastly, the deal will support the potential of clean industry to foster high-skilled jobs,
without neglecting workers in transition.

In the framework of the CID, sectoral plans are developed that will tailor measures to
the specific needs of individual sectors, such as the Action Plan on Steel and Metals.
This plan aims to increase the sector's competitiveness so that the EU's security is
guaranteed now and in the future. To support the steel and metals sector, the plan
also makes use of tools described in the CID, such as power purchase agreements,
the review of the CBAM and circularity measures.
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5.3.2 Progress and challenges

Industry was responsible for 22% of total GHG emissions in 2023 (6). In terms of
progress, industrial GHG emissions fell by more than 35% from 2005 to 2023. While
reductions in previous decades can be attributed to the restructuring of the European
economy, significant decreases in process-related emissions and improved energy
efficiency, substantial reductions from 2021 to 2023 were partly linked to a decrease
in industrial output *(53). Energy-intensive industries were greatly impacted by the
COVID-19 pandemic, as well as spikes in energy prices and the loss of access to
natural gas caused by Russia's war against Ukraine; these factors led to a 10-15%
drop in production levels between 2021 and 2024 *(54).

Continued decarbonisation of the industrial system will require large-scale
electrification (enabling the use of renewable energy), switching to hydrogen for
certain industrial processes and substituting fossil raw materials with renewable
ones, for example in the chemicals industry. However, progress on industrial
electrification has stagnated in the past decade **(55). The CID sets out a number of
measures to support industry in this transformation, creating clear business
incentives for industry to decarbonise within Europe (see Box 5.5).

Energy-intensive industries in the EU are subject to higher energy costs than global
competitors, which harms their competitiveness *(56). The Action Plan for Affordable
Energy aims to reduce energy costs in the EU by accelerating electrification and the
transition to clean domestically generated energy, completing the internal energy
market with physical interconnections and grids and ensuring well-functioning gas
markets.

Historic reductions in the main air pollutants from industry have been an important
co-benefit of decarbonisation measures like shifting towards more renewables and a
phase-out of coal. As the climate and energy transition continues, further co-benefits
can be expected in terms of reductions in air pollutants.

At the same time, there is a need for new and additional measures. For example,
circularity measures offer broad and important co-benefits and promising synergies
between environmental objectives such as decarbonisation, zero pollution and
resource efficiency, compared to end-of-pipe GHG control measures.

Beyond the focus on reducing direct GHG emissions from industry, there are also
opportunities to lower environmental impacts across the value chain. For instance, in
the steel industry, there are low-carbon technologies that do not rely on coking coal.
These not only have reduced CO ; emissions but also contribute to a reduction in
methane emissions associated with coal extraction.

Methane is a potent GHG but also a precursor of ground-level ozone ¥(57). Ozone is
a cause of respiratory diseases and leads to an estimated 70,000 premature deaths
in the EU annually %¥(58). The EU's decarbonisation plans can thus deliver important
co-benefits in reducing emissions. These include preventive health benefits which
have been proven to offset societal costs associated with pollution control.

A key challenge is to continue to develop comprehensive decarbonisation measures
for industry while also taking into account their environmental impacts across the
value chain and addressing possible trade-offs related to areas such as water

53 EEA, 2024, Trends and projections in Europe 2024, EEA Report No 11/2024
(https://www.eea.europa.eu/en/analysis/publications/trends-and-projections-in-europe-2024) accessed 4 December 2024.

54 Draghi, M., 2024, The future of European competitiveness Part A | A competitiveness strategy for Europe, European Commission
(https://commission.europa.eu/topics/eu-competitiveness/draghi-report_en) accessed 26 March 2025.

55 Eurelectic, 2024, Power Barometer 2024, Zeroing in on industrial electrification, energy security and decarbonisation
(https://powerbarometer.eurelectric.org/wp-content/uploads/2024/10/Power-Barometer-2024_Full_report.pdf) accessed 1 April
2025.

56 EC, 2025, 'Clean Industrial Deal’, European Commission (https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-
deal_en) accessed 16 April 2025.

57 EEA, 2025, Methane, climate change and air quality in Europe: exploring the connections, EEA Briefing no. 01/2025
(https://www.eea.europa.eu/en/analysis/publications/methane-climate-change-and-air-quality-in-europe-exploring-the-connections)
accessed 26 February 2025.

58 EEA, 2024, Harm to human health from air pollution in Europe: burden of disease status, 2024, EEA Briefing no. 21/2024
(https://www.eea.europa.eu/en/analysis/publications/harm-to-human-health-from-air-pollution-2024) accessed 22 January 2025.
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consumption and ecosystem degradation. For instance, hydrogen production is
highly water-intensive, and the use of biomass as feedstock by the chemicals
industry could widen the gap between biomass supply and demand in Europe %°(59).

Equally, plans to fast-track mining operations and processing plants of critical raw
materials that are needed for decarbonisation technologies may reinforce ecosystem
trade-offs and exacerbate broader socio-political risks °(60). On the other hand,
strategies for reducing demand for such materials have been underexplored to date
and offer important opportunities %'(61).

Industrial emissions of key air pollutants declined slightly from 2012 to 2021 *3(62)
and overall there has been greater progress in reducing emissions to air (See Box
5.6) than emissions to water. Thus, more effort is needed in these areas as the health
and environmental costs remain high (62).

Not all pollutants are adequately monitored and new knowledge is drawing attention
to harmful pollutants such as per- and polyfluoroalkyl substances (PFAS).
Additionally, while some of the pressures from industrial production within the EU
have decreased, the consumption of goods continues to increase. The pollution
burden linked to the industrial activity needed to meet increases in EU demand for
goods has been increasingly delegated to third countries to which polluting industrial
activities have been outsourced (%*63,%64) (see thematic briefing 'Circular design and
sustainable production’).

Box 5.6 Progress in reducing the external costs of air pollution in Europe

Industry in Europe has made significant progress in reducing its environment and
climate impacts. Over the last decade, the external costs of air pollution from industry
decreased by nearly 35%, although they rebounded somewhat after a drop in 2020
driven by lower economic activity in Europe during the COVID-19 pandemic. AiImost
80% of the decrease in total external costs during the last decade occurred in the
energy sector (thermal plants generating electricity and heat). This has been driven
by the successful implementation of best available techniques in the sector and a
shift to less polluting and less carbon-intensive fuels driven by environmental and
climate policies (62).

For example, between 2004 and 2022, SO, emissions from large combustion plants
fell significantly in the EU. This reduction was driven by stricter regulations and shifts
toward cleaner fuels. All Member States successfully reduced their SO , emissions
between 2004 and 2022 through improved abatement technologies and the
replacement of coal by natural gas and renewable energy sources, with the single
market levelling the playing field. This proves the effectiveness of EU policies in this
area — namely the large combustion plant directive, replaced in 2010 by the
industrial emissions directive. In 2004 the relative performance of countries varied
significantly but today all countries perform at very similar levels, including Member
States that joined the EU in 2004, 2007 and 2013 (23).

59 EEA, 2023, The European biomass puzzle, EEA Report No 8/2023 (https://www.eea.europa.eu/publications/the-european-
biomass-puzzle) accessed 15 June 2025.

60 Correia, V., et al., 2024, ‘Invisible Mining: Addressing EU Raw Material Challenges Through Technological Innovation’,
Intereconomics 59(6), pp. 344-351 (DOI: 10.2478/ie-2024-0067).

61 Creutzig, F., et al., 2024, 'Demand-side strategies key for mitigating material impacts of energy transitions’, Nature Climate Change
14(6), pp. 561-572 (DOI: 10.1038/s41558-024-02016-z).

62 EEA, 2025, The costs to health and the environment from industrial air pollution in Europe — 2024 update, EEA Briefing no.
24/2024 (https://www.eea.europa.eu/publications/the-cost-to-health-and-the/the-costs-to-health-and) accessed 15 April 2025.

63 Draghi, M., 2024, The future of European competitiveness Part B | In-depth analysis and recommendations, European Commission
(https://commission.europa.eu/topics/eu-competitiveness/draghi-report_en) accessed 26 March 2025.

64 ETC/ATNI, 2019, Emissions outsourcing in the EU, Eionet Report No ETC/ATNI Report 7/2019, European Topic Centre on Air
pollution, transport, noise and industrial pollution (https://www.eionet.europa.eu/etcs/etc-atni/products/etc-atni-reports/etc-atni-
report-7-2019-emissions-outsourcing-in-the-eu-a-review-of-potential-effects-on-industrial-pollution) accessed 14 August 2025.
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There is an increasing focus by industry on the extraction and supply of metal ores
and minerals essential for various manufacturing processes. This includes materials
needed for technologies that are part of the decarbonisation process in energy-
intensive industries, such as industrial heat pumps and hydrogen direct reduced iron
— a process of steelmaking where carbon-rich input materials are replaced with
hydrogen %(65).

Meanwhile, the demand for emission-intensive materials in the EU has remained
relatively stable and highlights the lock-in associated with fossil fuels and how it is
entrenched in multiple industrial sectors such as chemicals, plastic, steel, cement,
mining and textiles (See Box 5.7). The chemical production sector, which
manufactures a broad range of chemicals, is tightly integrated with the fossil fuel
sector; petrochemicals are used as both feedstock and an energy source for
production. The EU's reliance on chemicals and downstream products, such as
plastics and fertilisers, increases its dependence on fossil fuels (24) , thus reinforcing
the lock-in.

In Europe, the average annual plastic consumption by end-users is around 105
kilograms (kg) per person— much higher than the global average (66). Besides
polluting the environment, plastic production contributes to climate change: annual
emissions related to the EU's plastic value chain amounted to 193 million tonnes
CO ; equivalent in 2022 (more than the annual emissions of Belgium), with 85% of
emissions being released during the production of plastics and conversion into
products ®(66).

A negative trade balance has developed for steel in the EU (67). This suggests that
production outside the EU is meeting an increasing share of the EU's demand for
steel than production inside the EU — with a likely negative impact on the EU's
global environmental footprint. This development made the industry more vulnerable
to supply chain disruptions and global market developments, but it has had the
benefit of strengthening the focus on Europe's strategic autonomy. Supply-chain
disruptions in the EU due to a period of geopolitical instability, especially in light of
import dependencies, have placed a renewed focus on domestic production of critical
technologies and raw materials. However, this focus potentially puts the EU's natural
resources and ecosystems at risk in the future 5(67).

More information on Europe's industrial system can be found here and in Sections
3.1.4, 3.2.4 and 3.3.4 on drivers and pressures.

Box 5.7 Focus on the textiles system

The textiles system is highly globalised, with Europe being a significant importer and
exporter. In 2023, the EU textiles and clothing sector had a turnover of EUR 170
billion and employed about 1.3 million people across 197,000 companies ®%(68).
Almost 13 million full-time equivalent workers were employed worldwide in the supply
chain to produce the amount of clothing, textiles and footwear consumed in the EU-
27 in 2022 %%(69).

At a time when online shopping, social media and influencers have been growing and
fast-fashion business strategies predominate, EU consumption of clothing, shoes and
household textiles has reached an all-time high of an average of 19kg consumed per

65 JRC, et al., 2023, Supply chain analysis and material demand forecast in strategic technologies and sectors in the EU — A
foresight study, JRC Science for Policy Report No JRC132889, Publications Office of the European Union, Luxembourg
(https://publications.jrc.ec.europa.eu/repository/handle/JRC132889) accessed 16 June 2025.

66 EEA, 2025, 'Circularity Metrics Lab — Plastics' (https://www.eea.europa.eu/en/circularity/sectoral-modules/plastics).

67 ESABCC, 2024, Towards EU climate neutrality: progress, policy gaps and opportunities
(https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-policy-gaps-and-
opportunities) accessed 9 December 2024.

68 EURATEX, 2024, Facts & Key Figures 2024 of the European Textile and Clothing Industry
(https://euratex.eu/wp-content/uploads/EURATEX-Facts-Key-Figures-2024.pdf) accessed 29 August 2024.

69 EEA, 2022, Textiles and the Environment — The role of design in Europe's circular economy, ETC/CE Report No 2/2022,
Publications Office of the European Union (https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-products/etc-ce-report-2-
2022-textiles-and-the-environment-the-role-of-design-in-europes-circular-economy) accessed 20 September 2024.
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person per year in 2022 — comparable to what can fit in a large suitcase. Of the
19kg, 8kg was clothing, 4kg shoes and 7kg household textiles °(70).

Meanwhile, among all types of goods, textile consumption in Europe in 2022 caused
the fifth-highest value chain pressures on land use and the use of primary raw
materials, the fourth-highest water use, and the sixth-highest emissions of GHGs.
About two-thirds of the total climate change impacts from textiles occur in the
production phase. The textiles value chain also contributes to other environmental
pressures not analysed in detail here. These include air pollution, chemical use and
pollution, microplastics pollution from the production, use and washing of textiles, as
well as pressures from processing textiles as waste once discarded (70).

Digital technologies can potentially reduce the environment and climate pressures
from textiles by improving efficiency in the sector. However, they also risk contributing
to increased production and consumption, for example through social media or online
platforms (70).

In 2022, EU Member States generated about 6.94 million tonnes of textile waste,
which amounts to 16kg per person. The total amount of textile waste generation has
remained relatively stable since 2016. The average capture rate for textile waste in
the EU — an indicator of the effectiveness of separate collection systems — has
been slowly increasing. In 2022, the capture rate was just under 15%. This means
that 85% of all textile waste from households was not collected separately and
instead ended up as mixed household waste, from which it can't be reused or
recycled. Furthermore, an estimated 4-9% of all textile products put on the market in
Europe are destroyed before use "'(71).

The export of used textiles has nearly tripled since 2000, reaching 1.37 million tonnes
in 2023 7(72). The main recipients of used textiles from Europe are Africa and Asia.
Imported used textiles in Africa primarily go towards local reuse. What is not fit for
reuse mostly ends up in open landfills and informal waste streams. Most used textiles
in Asia are sorted, processed and mostly downcycled or re-exported for recycling in
other Asian countries or for reuse in Africa. Textiles that cannot be recycled or re-
exported are likely to end up in landfills (72).

The circularity and sustainability of textiles in the EU are affected by concrete policies
associated with the implementation of the EU Strategy for Sustainable and Circular
Textiles. These include the ecodesign for sustainable products regulation (ESPR),
which introduces the mandatory development of digital product passports that
provide information on a product to all actors along its entire value chain (from a
simplified version in 2027 to a full circular version in 2033). It also includes, most
recently, the targeted revision of the waste framework directive, which sets out new
rules on waste textiles. A systemic shift in the textiles system is needed for the EU's
textiles strategy to succeed in moving towards higher quality, longer use, reuse,
repair and recycling.

70

71

72

EEA, 2025, Circularity of the EU textiles value chain in numbers, EEA Briefing no. 03/2025
(https://www.eea.europa.eu/en/analysis/publications/circularity-of-the-eu-textiles-value-chain-in-numbers?active Tab=4a75727f-
4f3c-4b71-bbce-9a2481c20210) accessed 3 April 2025.

EEA, 2024, Management of used and waste textiles in Europe's circular economy., Publications Office, Luxembourg
(https://data.europa.eu/doi/10.2800/969503) accessed 20 September 2024.
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EEA, 2023, EU exports of used textiles, EEA Briefing no. 01/2023 (https://www.eea.europa.eu/en/analysis/publications/eu-exports-
of-used-textiles) accessed 15 August 2025.
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5.4 Food system
Figure 5.7 The food system
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5.4.1 Systems-level EU policies

The Common Agricultural Policy (CAP), Common Fisheries Policy (CFP) and

strategic guidelines for EU aquaculture set out guidelines for agriculture, the fishing
and aquaculture sectors. They also aim to contribute to the objectives of the Farm to
Fork Strategy (F2F). The EGD introduced new initiatives such as the Action Plan for
Organic Production in the EU to increase the demand for and supply of organic
products.

Meanwhile, the EU Code of Conduct on Responsible Food Business and Marketing
Practices is one of the deliverables of the F2F and sets out the actions that the actors
'‘between the farm and the fork’ — such as food processors, food service operators
and retailers — can take voluntarily to improve their sustainable performance. The
European Food Security Crisis preparedness and response Mechanism (EFSCM)
was also established under the F2F, as part of the contingency plan for ensuring food
supply and food security in times of crisis.

Also impacting the food system are other environment- and climate-oriented
strategies and policies, including, amongst others:

« Circular economy action plan (waste prevention, nutrient recycling, product
labelling);

» Waste framework directive (waste prevention);
« Zero-pollution action plan (reduction of pesticides);

 European Climate Law and Fit for 55 policy package (decarbonisation of
agriculture);

« Biodiversity Strategy for 2030 (biodiversity protection);

* Nature restoration regulation (NRR) (nature protection and restoration);

* Regulation on deforestation-free products (forest protection worldwide); and
» Soil Monitoring Law (soil protection and restoration).

Published in February 2025, the Vision for Agriculture and Food aims to build an
attractive, competitive, future-proof and fair agri-food system for 2040 3(73) (See Box
5.10). It was followed in May 2025 by a first package of measures that began to
address the simplification objectives announced in the vision 7#(74).

5.4.2 Progress and challenges

Food systems are embedded in nature as food is provisioned by terrestrial,
freshwater and marine ecosystems 7°(75). Agri-food systems rely on essential natural
processes such as pollination "®(76) and soil formation 77(77) , while fisheries depend
on healthy aquatic ecosystems "¥(78). Biodiversity supports the resilience of
agriculture and food security, in response to the changing climate. Current EU food

73 EC, 2025, '‘Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions - A vision for Agriculture and food: Shaping together an attractive farming and agri-
food sector for future generations (COM(2025) 75 final)' (https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?
uri=CELEX:52025DC0075) accessed 18 June 2025.

74 EC, 2025, '‘Commission simplifies Common Agricultural Policy to support farmers and enhance competitiveness’
(https://ec.europa.eu/commission/presscorner/detail/en/ip_25 1205) accessed 25 May 2025.

75 McElwee, P.D., et al., 2024, IPBES Nexus Assessment: Summary for Policymakers, Zenodo
(https://zenodo.org/records/13850290) accessed 3 February 2025.

76 EEA, 2025, Protecting and restoring Europe's wild pollinators and their habitats, EEA Briefing no. 06/2025
(https://www.eea.europa.eu/en/analysis/publications/protecting-and-restoring-europes-wild-pollinators-and-their-habitats) accessed
19 August 2025.

77 EEA, 2024, Solutions for restoring Europe's agricultural ecosystems, EEA Briefing no. 13/2024
(https://www.eea.europa.eu/en/analysis/publications/solutions-for-restoring-europes-agricultural-ecosystems) accessed 10
December 2024.

78 EEA, 2024, Healthy seas, thriving fisheries: transitioning to an environmentally sustainable sector, EEA Briefing no. 10/2024
(https://www.eea.europa.eu/en/analysis/publications/healthy-seas-thriving-fisheries) accessed 27 August 2024.
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self-sufficiency rates are generally high 7(79) , although some dependencies exist,
for example, the imports of animal feed (80).

However, due to nature degradation in Europe, ecosystems' capacity to support
farming has decreased 8'(81). The health of agricultural soils is deteriorating due to
the overuse of chemical inputs, monocropping, the insufficient replenishment of
organic matter and unsustainable soil management practices #(82). Biodiversity loss
weakens the resilience of ecosystems and may potentially have catastrophic effects
on food production (3383,284).

Food systems are a primary driver of ecological overshoot, and Europe's natural
resource use is currently 1.5 times higher than its biocapacity. Food consumption
alone accounts for nearly a third of Europe's total natural resource use, highlighting
the urgent need for systemic change %(85).

Environmental footprint assessments of food systems consistently point to negative
biodiversity and climate impacts linked to primary production of food — especially in
the production of animal-based products, particularly meat (85). Animal-based
products are the food category with the highest impact, driving significant land use,
GHG emissions and biodiversity loss.

At the same time, extensive grass-based livestock systems are needed to maintain
semi-natural habitats, while mixed livestock-crop farming can close nutrient cycles (a
closed nutrient cycle describes a setting where the recycling of nutrients from soil to
plants and back to soil is high and outputs are low), and their ongoing decline
contributes to biodiversity loss (77).

Sustainable farming — in the form of agroecological and organic systems, for
example — is a key approach for achieving sustainability (77). The area used for
organic farming in the EU has been increasing 2¢(86) from 5.9% to 10.5% between
2012 and 2022 (87,%88) , though there are significant variations across countries
(see the country profiles of Europe's environment 2025).

A positive example of action for biodiversity is Bavaria's citizen-led initiative to protect
pollinators through organic farming, which is described in Box 5.8. Other positive
examples include innovative agricultural policy schemes supporting biodiversity in the
national CAP strategies, presented in Box 5.9.

79 EC, 2023, 'state of Food Security in the EU’ (https://webgate.ec.europa.eu/circabc-ewpp/d/d/workspace/SpacesStore/2485b5b6-
0626-49c7-86b4-72f171dee57c/download) accessed 16 December 2024.

80 EC, 2021, Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions - Contingency plan for ensuring food supply and food security in times of crisis
(COM(2021) 689 final).

81 JRC, et al., 2020, Mapping and assessment of ecosystems and their services: An EU ecosystem assessment, No 120383,
Publications Office, Luxembourg (https://publications.jrc.ec.europa.eu/repository/handle/JRC120383) accessed 4 March 2025.

82 JRC and EEA, 2024, The state of soils in Europe — Fully evidenced, spatially organised assessment of the pressures driving soil
degradation, JRC-EEA Joint Report No JRC137600, JRC and EEA (https://data.europa.eu/doi/10.2760/7007291) accessed 16
January 2025.

83 Hallmann, C. A, et al., 2017, 'More than 75 percent decline over 27 years in total flying insect biomass in protected areas’, PLOS
ONE 12(10) (DOI: 10.1371/journal.pone.0185809).

84 Sanchez-Bayo, F. and Wyckhuys, K. A. G., 2019, 'Worldwide decline of the entomofauna: a review of its drivers’, Biological
Conservation 232, pp. 8-27 (DOI: 10.1016/j.biocon.2019.01.020).

85 ETC BE, 2025, 'ETC BE working paper: Agri-food systems contributing to biodiversity objectives’, Eionet Portal
(https://www.eionet.europa.eu/etcs/etc-be/products/etc-be-products/etc-be-working-paper-agri-food-systems-contributing-to-
biodiversity-objectives) accessed 14 August 2025.

86 EEA, 2024, 'Agricultural area under organic farming in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/agricultural-area-
used-for-organic) accessed 14 January 2025.

87 Eurostat, 2022, Organic crop production by crops, (https://ec.europa.eu/eurostat/databrowser/product/page/ORG_CROPPRO)
accessed 10 December 2024, Eurostat.

88 EEA, 2023, European Union 8th Environment Action Programme — Monitoring report on progress towards the 8th EAP objectives
2023 edition, EEA Report No 11/2023 (https://www.eea.europa.eu/publications/european-union-8th-environment-action-
programme) accessed 6 February 2024.
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Box 5.8 'save the Bees!' referendum: strengthening nature conservation in
Bavaria, Germany

In February 2019, Bavaria held a public referendum on the 'save the Bees!' initiative,
a landmark in regional conservation. Sparked by the alarming 'Krefeld study’ —
which found a 75% decline in flying insect biomass over recent decades in North
Rhine-Westphalia nature reserves — the movement reflected growing concern over
biodiversity loss, habitat destruction and food security.

Over 1.7 million Bavarians (18.3% of eligible voters) signed the petition, surpassing
the referendum threshold. Support spanned rural and urban areas, signaling broad
demand for stronger environmental protection.

The initiative sought to strengthen the Bavarian Nature Conservation Act through
measures including a statewide network of interconnected habitats; preserving
hedgerows, trees and small water bodies in farmland; green strips along streams and
ditches; expanding organic farming; managing state owned land without pesticides;
and embedding conservation in farmer and forester education.

Following the petition's success, a multi stakeholder roundtable united supporters
and opponents to co develop a legislative package. On 17 July 2019, the Bavarian
Parliament adopted ‘Biodiversity and Natural Beauty in Bavaria’, a binding set of
measures.

Implementation has yielded notable progress, including the creation of orchards; the
establishment of agri environment schemes; the expansion of flowering areas and
grasslands; improved subsidies for sustainable grazing; and reduced herbicide use
on state land. In November 2022, Bavaria achieved its target of protecting 10% of
public forests as natural forests, adding three new reserves. The aim to establish a
biotope network across 10% of open land is nearing completion.

This case shows how well informed civic action can catalyse significant policy
change. It also highlights the role of production focused interventions — particularly
in agriculture — in achieving lasting biodiversity gains.

See Germany's country profile for information on national action to increase the
sustainability of the food system.
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Box 5.9 Innovative agricultural policy measures supporting biodiversity in CAP
Strategic Plans

Across the EU, CAP Strategic Plans include targeted interventions to support
biodiversity alongside agricultural production. Several Member States have
introduced innovative schemes that encourage voluntary environmental
commitments, using results-based incentives and locally-adapted approaches that
often deliver broader climate and ecosystem benefits. Four examples from Spain,
France, Germany and Poland illustrate this diversity.

In Spain, the Autonomous Community of Navarra launched an agri-environmental
measure that supports plant diversity in grasslands. Farmers commit to maintaining
high or very high levels of species diversity over five years, with payments tied to
outcomes. A mandatory advisory component provides training and tailored activity
plans. In tandem, it links financial support to measurable ecological results, and
empowers farmers with knowledge and planning tools.

In France, an agri-environmental sub-measure promotes species-rich, permanent
grasslands. Farmers must maintain a minimum number of indicator species, ensure
continuous soil cover, and avoid fertilisers and pesticides. Regional operators
conduct agro-ecological assessments, involving local biodiversity experts and
authorities to tailor actions to site-specific conditions, enhancing engagement and
ecological relevance.

In Germany, CAP-funded measures incentivise peatland rewetting for biodiversity
and climate benefits. Farmers rewet land for extensive grazing or paludiculture. The
scheme can be combined with eco-scheme payments and cooperative interventions,
enabling coordinated landscape-scale restoration, improved hydrology and habitat
diversity.

In Poland, agri-environmental schemes promote extensive grassland management
aligned with traditional land-use systems. Requirements vary by site, including
grazing limits and mowing restrictions. Natura 2000 sites follow official plans, while
other areas receive expert assessments and tailored management strategies to meet
conservation goals.

These examples show how CAP implementation can deliver locally-grounded,
biodiversity-oriented support. Innovative, flexible tools help align agriculture with
nature restoration and long-term sustainability objectives (77).
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Despite the progress made and ongoing positive initiatives, biodiversity decline has
not been halted #(89) , water has continued to become more scarce *(90) and there
has been no significant reduction in GHG emissions %'(91).

The CAP 2023-2027 aims to increase green ambition with the introduction of new
elements such as the requirements for Member States to allocate 25% of their direct
payment budget to eco-schemes and 35% of their European Agricultural Fund for
Rural Development budget to climate and environmental measures and animal
welfare. The CAP 2023-2027 had also increased the EU's environmental ambition by
strengthening rules for conditionality, meaning that stricter conditions needed to be
met for the payment of funds. However, these rules were amended in 2024 and the
focus of the CAP was redirected towards voluntary measures such as eco-schemes.

Eco-schemes cover a broad range of areas for action and support farming practices
through various benefits. Member States can select which eco-schemes they offer to
farmers and adjust their design. There is limited information about uptake levels by
farmers to date, and it is therefore not yet possible to assess the overall
environmental benefits of the eco-schemes. However, the regular revision of national
plans allows for adjustments based on lessons learnt. This should make it possible to
target policies towards the most beneficial farming practices, making a clear link
between environmental benefits and payments.

The European Court of Auditors has called on the European Commission (EC) to
promote exchanges of good practice for eco-schemes, key practices and approaches
for tackling long-term climate and environmental challenges, and to estimate the
CAP's contribution to the EGD's environmental and climate targets (89). To meet the
EU's environmental objectives, it will be crucial that the right balance is found
between flexibility for farmers and Member States and the prioritisation of the most
effective policy measures to support sustainable farming systems.

The Vision for Agriculture and Food, introduced in March 2025, followed the strategic
dialogue on the future of EU agriculture and aims to establish a better dialogue and
horizontal approach to shaping the EU's agriculture and helping establish this
balance.

89

90

91

ECA, 2024, Special report 20/2024: Common Agricultural Policy Plans (http://www.eca.europa.eu/en/publications/sr-2024-20)
accessed 4 December 2024.

ECA, 2021, Sustainable water use in agriculture: CAP funds more likely to promote greater rather than more efficient water use,
Special Report No 20/2021, European Union (https://www.eca.europa.eu/Lists/ECADocuments/SR21_20/SR_CAP-and-
water_EN.pdf) accessed 26 March 2024.
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EEA, 2024, 'Greenhouse gas emissions from agriculture in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/greenhouse-
gas-emissions-from-agriculture) accessed 8 April 2025.
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Box 5.10 Focus on the Vision for Agriculture and Food and the strategic
dialogue on the future of EU agriculture

The Vision for Agriculture and Food, introduced in March 2025, launched a new way
of working in policymaking, with a shift from a top-down approach towards a more
participatory process. In line with the broader framing of the Competitiveness
Compass, which identifies simplification as one of the 'five horizontal enablers for
competitiveness’, the vision includes the further simplification of CAP rules amongst
its objectives, with more incentives and fewer requirements and conditions for
payments.

The focus is on cost-effective implementation. The ambition is that faster and more
attractive implementation of measures and funding will be more beneficial than
stricter environmental regulations. The first package of measures, known as the CAP
simplification package, was announced in May 2025, with more to be announced
later in the year.

The vision and the CAP simplification package follow on from the strategic dialogue
on the future of EU agriculture that took place in 2024 to address the polarised views
on EU agriculture and create the space to bring stakeholders together. A push-back
had been observed following the nature restoration regulation (NRR), mainly in
relation to its potential economic impacts on agriculture.

It is an achievement that a broad EU-level dialogue has now started about the
necessary transformation of the agri-food system, and an agreement has been
reached across stakeholders in relation to the urgent need for change. Broad and
open stakeholder dialogue can help shape future policies that respond to this need.
At the same time, adjusting the implementation of national policy based on lessons
learnt is also possible in this context and could be beneficial in the short term.

These changes have taken place at a time when the European agricultural sector
has been facing challenges and changes amid rapid environmental, climatic and
societal uncertainties %(92). Structurally, many small and medium-sized farms, or
those in areas or sectors with other structural challenges or natural constraints,
struggle to remain economically viable. Economic pressures, including fluctuating
market prices, rising input costs and competition from global markets, exacerbate
these challenges. Farmers’ incomes are around 40% lower than those of other
workers %(93).

At the same time, factors driving the abandonment of farming and challenges to
generational renewal — when younger individuals take over farms from retiring
farmers — are complex and need tailored support from agricultural and other
policies, such as social and employment policies *(94). Furthermore, the dominance
of large corporations in the agri-food system has led to power imbalances that can
also negatively impact smaller producers and limit consumer choices.

The vision aims to change this context by increasing how attractive and accessible
the sector is to young farmers. Yet, for this kind of development to be truly impactful,
there will need to be significant support to help those interested access land
ownership and financial capacities. There will also need to be support for skills
development and access to the new technologies now available for more sustainable
and competitive farming.
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EC, 2024, Strategic Dialogue on the Future of EU Agriculture: A shared prospect for farming and food in Europe
(https://agriculture.ec.europa.eu/document/download/17 1329ff-0f50-4fa5-946f-aea11032172e_en?filename=strategic-dialogue-
report-2024_en.pdf) accessed 18 December 2024.

EC, 2022, 'The common agricultural policy at a glance’, European Commission (https://agriculture.ec.europa.eu/common-
agricultural-policy/cap-overview/cap-glance_en) accessed 16 September 2022.
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The changes in overall geopolitical and economic contexts globally have further
complicated efforts to reform the EU food system, with the debate over food
sovereignty and strategic autonomy opening up in the wake of Russia's invasion of
Ukraine. These developments have exposed the EU's dependence on imported
agricultural inputs like energy, farm animal feed and fertilisers *(95) , raising
concerns about supply risks %(96).

Europe is both a major exporter and importer of food products. Intra-EU trade
dominates, but the region also imports significant quantities of seafood, tropical fruits,
coffee, tea, cocoa, soy and protein-rich fodder for EU livestock ¥(97). Europe
outsources over 21% of its food-related environmental impacts to other regions
through international trade (85). Globalisation, while playing an important role in
maintaining food security, has increased dependencies and trade volumes. This, in
turn, has impacted the affordability of goods and exposed the EU to market volatility
%(98).

In the area of fisheries, the CFP aims to restore and maintain fish stocks above levels
that can produce a maximum sustainable yield, namely the largest long-term average
catch or yield that can be taken from a stock or stock complex under the prevailing
ecological and environmental conditions *(99). Key provisions under the CFP and
the revised monitoring and compliance rule — with environmental legislation and
quota allocation based on transparent and objective criteria, including environmental
and social ones — are designed to mitigate environmental harm. Fisheries would
impact the environment much less if these core CFP provisions and rules were more
consistently followed.

Despite success in some EU waters in reducing overfishing of some stocks, harmful
practices and unsustainable fishing levels persist. There are implementation gaps,
such as the inconsistent application of the landing obligation — rule stipulating that all
catches of fish species regulated through catch limits or minimum size should be
brought to land and counted against the fishers' quota as opposed to being discarded
at sea — or the weak enforcement of marine protection. These gaps have hindered
progress, perpetuating unsustainable practices and undermining marine resilience.
These issues contribute to the EU's lack of success in meeting the CFP's objective of
only exploiting all stocks up to a maximum sustainable yield.

In 2023, only 28% of assessed stocks were found to be sustainably fished and in
good biological condition, with clear regional disparities. These conditions were met
by 41% of stocks in the North-East Atlantic and Baltic Seas, compared to 9% in the
Mediterranean and Black Seas '°(100). The ongoing evaluation of the CFP
represents an opportunity to strengthen compliance, improve data integration and
align fisheries management with climate change adaptation. To reverse the
degradation of Europe's marine ecosystems, it is essential for the current CFP to be
fully implemented and rigorously enforced.

Total organic aquaculture production in the EU was estimated at 73,570 tonnes in
2020, accounting for 6.7% of all EU aquaculture production. This was 60% higher
than in 2015 and Ireland was the main producing country *'(101). Organic
aquaculture in Europe has seen significant growth and recognition driven mostly by

95 Fertlizers Europe, 2024, 'As Russia shifts from gas exports to fertilizers, it is time for the EU to act’, Euractiv
(https://www.euractiv.com/section/agriculture-food/opinion/as-russia-shifts-from-gas-exports-to-fertilizers-it-is-time-for-the-eu-to-
act/) accessed 26 January 2025.

96 EEA, 2022, Rethinking agriculture, EEA Briefing no. 25/2021 (https://www.eea.europa.eu/publications/rethinking-agriculture)
accessed 1 December 2022.

97 Eurostat, 2022, 'Extra-EU trade in agricultural goods', Eurostat Statistics Explained (https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Extra-EU_trade_in_agricultural_goods) accessed 14 March 2023.

98 Severini, S., et al., 2023, Risks and vulnerabilities in the EU food supply chain, No JRC135290
(https://publications.jrc.ec.europa.eu/repository/handle/JRC135290) accessed 10 December 2024.

99 EEA, 'maximum sustainable yield', European Environment Agency
(https://www.eea.europa.eu/help/glossary/eea-glossary/maximum-sustainable-yield) accessed 15 August 2025.

100 EEA, 2024, 'status of marine fish and shellfish stocks in European seas’ (https://www.eea.europa.eu/en/analysis/indicators/status-
of-marine-fish-and) accessed 30 April 2025.

101 EUMOFA and EUMOFA, 2024, The EU fish market: 2024 edition (https://data.europa.eu/doi/10.2771/9420236) accessed 21
January 2025.
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rising consumer demand for sustainable seafood options, though with large
differences across Member States '°2(102). While the aims of the EGD and the F2F
are clear, the Aquaculture Advisory Council — which provides advice to the EC and
Member States on aquaculture production in the EU — considers that there are still a
number of significant regulatory barriers inhibiting the growth of the organic
aquaculture sector.

Seafood is one of the most globally traded food commodities, driven largely by
globalisation and the geographical mismatch between production — e.g. aquaculture
in Asia — and demand — primarily in Europe, North America and Asia '%*(103).
Sustainability is becoming an increasingly important factor in the global seafood
supply chain, yet efforts to improve it often remain focused on production. As
consumption patterns play a critical role in shaping sustainability, consumer nations
should take responsibility for what they consume — not just what they produce —
and ensure that the entire seafood value chain is sustainable for each product (103).
Inefficiencies, such as poor traceability and redundant two-way trades — when
countries both import and export the same types of goods — highlight the urgent
need for improved management in the global seafood trade to meet sustainability
goals and to empower consumers to make informed choices '*(104).

Consumption patterns have enormous implications for the environment. A more
meat-based diet requires more resources (land, water, energy) than a plant-based
diet, thus affecting more habitat area. The EU shows higher consumption levels in
terms of calories (by 19%), protein (by 25%) and fat intake (by 75%) compared to the
world average '%(105). In particular, EU consumption levels for animal fats and milk
are four and two-and-a-half times higher, respectively, compared to the global
average, with the per capita supply quantity (in kg/capita/year) of both increasing by
13% between 2010 and 2022 in the EU (105).

As such, there is an urgent need for more sustainable dietary patterns in Europe.
Changing consumption patterns, even a partial shift from animal-based proteins to
sustainably grown plant-based proteins, would reduce water consumption in
agriculture and dependency on imported feed (30,77). Aiming to reduce the carbon
footprint of the food sector, Denmark has taken action to promote a plant-based diet
and strengthen the plant-based food sector (See Box 5.11).

Box 5.11 Rethinking food through social innovation: Denmark's Action Plan for
Plant-based Foods

Denmark's Action Plan for Plant-based Foods, launched in October 2023, aims to
shift both production and consumption toward plant-based alternatives through co-
creation and voluntary action. Farmers, researchers, entrepreneurs, retailers and civil
society are engaged through advisory boards and collaborative projects. They foster
solutions rooted in experimentation, trust and shared ownership.

Up to 2030, a EUR 166 million fund is providing grants for innovation, skills and
market development to accelerate growth in the plant-based food sector. Early
rounds have supported more than 70 projects, including a zero-waste hub, legume-
based proteins and fast-food concepts with plant-based menus.

The plan also includes adjustments to public food procurement, the integration of
plant-based themes in education, and support for national networks and
partnerships. Plant-based foods are presented as accessible, attractive choices that
align with the green transition.

102 EUROSTAT, 2024, 'Organic production of aquaculture products’

(https://ec.europa.eu/eurostat/databrowser/view/org_aqtspec/default/table?lang=en) accessed 30 January 2025.

103 Guillén, J., et al., 2019, 'Global seafood consumption footprint’, Ambio 48(2), pp. 111-122 (DOI: 10.1007/s13280-018-1060-9).

104 Blincow, K. M., et al., 2024, 'Disparities between sustainability of country-level seafood production and consumption’, PLOS ONE

19(12) (DOI: 10.1371/journal.pone.0313823).

105 FAOSTAT, 2023, 'Food Balances’, Food and Agricultural Organisation of the United Nations
(https://www.fao.org/faostat/en/#data/FBS) accessed 21 September 2023.
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Crucially, the plan acknowledges that change impacts farmers and food workers,
encouraging incremental adaptations aligned with existing practices rather than
disruptive measures. This approach positions plant-based foods as an opportunity,
and helps build legitimacy and broad public support.

See Denmark's country profile for information on national action to increase the
sustainability of the food system.

Demand-side measures and initiatives are emerging at the country level, including
school canteen programs, public procurement targets for organic products, the
promotion of seasonal and local food, information campaigns about the
environmental and health impacts of food as well as smart labelling, indicating a
product's place of origin and total carbon footprint '*(106). In parallel, although
difficult to quantify, diverse bottom-up initiatives are proliferating across the food
chain. These include community-supported agriculture, urban policy pacts and food
policy councils, food waste solutions, innovation in plant-based food and food
education '"(107).

These innovations are often enabled by new technologies and partnerships but vary
in maturity (107). For example, community-supported agriculture — a direct-to-
consumer food production model where consumers pay farmers or cooperatives
upfront — is relatively well established as a movement in many EU countries but
remains niche in comparison to organic farming. Nevertheless, community-supported
agriculture has experienced rapid growth in recent years, likely due to increasing
environmental concerns and food supply chain issues experienced during the
COVID-19 pandemic ('°108,'%109).

Meanwhile, awareness of the environmental impact of meat consumption
("°110,""111) has led to a rise in the intake of plant-based proteins and milks, with an
increase in the number of flexitarians, vegetarians and vegans, especially among
younger consumers ""2(112). In the EU, the consumption of plant-based alternatives
to meat and seafood products has grown fivefold since 2011. It is likely to continue to
grow further, driven by a progressive shift in consumers' dietary choices (113) , while
the production and consumption of pulses are expected to increase, supported by
policies favouring protein crops ""*(113). However, it should be noted that overall
meat consumption is only slightly declining, with an increase in poultry consumption
compensating for the decline in beef and pork "#(114).

Yet, while integration between food-based dietary guidelines and environmental
aspects is starting to become apparent, including guidelines on low-meat, vegetarian
or vegan diets (106,"'°115) , the average per capita intake of red meat, sugars, salt
and fats continues to exceed health-based recommendations. In contrast, the
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consumption of whole grain cereals, fruit and vegetables, legumes and nuts is still
insufficient (106).

The demand for organic food has been increasing in the EU, although it has become
more unstable since 2022, and more efforts are needed to support the organic sector
(86). The number of organic agricultural producers grew from around 248,000 in
2012 to 426,000 (+72%) in 2022, while the number of organic aquaculture producers
grew from 363 to 660 (+82%) in the same period ""°(116). Per capita retail sales of
organic food products in the EU reached EUR 104.3 annually in 2021, but while the
EU organic market more than doubled between 2010 and 2021, its growth rate in
2021 was less than 4% "7(117).

In the food processing, retail and services sectors, there has been increasing interest
in sustainable solutions, due to consumer demand. Sustainability labels have
proliferated on the market, though they need streamlining to be more effective (106).

Systemic approaches are needed to address the most pressing impacts meaningfully
8(118) , and some countries have begun working towards such a systemic
transformation. Examples include Food Vision 2030, Ireland's stakeholder-led
strategy for the agri-food sector. This includes measurable targets and enhanced
implementation and monitoring through the so-called high-level implementation
committee chaired by the country's minister for agriculture, food and the marine.
Meanwhile, the Austrian Service Agency for Sustainable Food and Nutrition Systems
supports the interministerial collaboration related to food systems, and Finland is
preparing a long-term food strategy for a sustainable and viable food system.

More country examples of national, regional and local measures and actions towards
a more sustainable food system can be found in the country profiles of Europe's
environment 2025.

Awareness of the environmental and climate impacts of food waste has increased
over time, and if the revised waste framework directive is adopted in autumn 2025,
legally binding food waste targets will apply to EU Member States "'9(119). An early
example of policy-driven action is France's law regarding food waste and the circular
economy. Implemented in 2020, it has introduced national targets and a certification
system (See Box 5.12).

Box 5.12 France's fight against food waste: a national and local success story

France has become a leader in combating food waste through a blend of strong
national legislation and dynamic local initiatives, aiming to reduce food waste
significantly across the entire food supply chain. This multi-level approach fosters
systemic change across the entire food value chain.

The anti-waste for a circular economy law sets out clear, measurable objectives: a
50% reduction in food waste by 2025 for the food distribution and mass catering
sectors, and by 2030 for food production, processing, consumption and commercial
catering, all relative to 2015 levels. It enshrines a legal definition of food waste and
prohibits the destruction of edible food, mandating that unsold but consumable food
be redistributed, often via donations to food aid organisations. It also introduces a
voluntary anti-food waste certification for the distribution, collective and commercial

115 Costa Leite, J., et al., 2020, 'Healthy low nitrogen footprint diets’, Global Food Security 24(100342) (DOI:
10.1016/j.9fs.2019.100342).

116 Eurostat, 2024, Organic operators by status of the registration process,
(https://ec.europa.eu/eurostat/databrowser/product/page/ORG_COPTYP) accessed 8 April 2025, Eurostat.

117 Willer, H., et al., 2023, Organic farming and market development in Europe and the European Union, The World of Organic
Agriculture. Statistics and Emerging Trends 2023, Research Institute of Organic Agriculture FiBL and IFOAM — Organics
International (https://orgprints.org/id/eprint/46023/) accessed 15 August 2025.

118 EEA, 2025, Imagining a sustainable Europe in 2050, EEA Report No 03/2025
(https://www.eea.europa.eu/en/analysis/publications/imagining-a-sustainable-europe-in-2050) accessed 19 August 2025.

119 EC, 2025, 'Commission welcomes provisional agreement to enhance the circularity of textiles and reduce food waste’, European
Commission — European Commission (https://ec.europa.eu/commission/presscorner/detail/en/ip_25 548) accessed 6 April 2025.
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catering and food processing sectors, setting maximum rates of waste generated to
receive three levels of certification.

At the local level, regional networks bring together stakeholders from every part of
the food system, including producers, processors, distributors, local authorities, civil
society organisations and consumers. Their goal is to foster collaboration, promote
best practices, co-develop projects and build collective knowledge to tackle food
waste at the local level.

This combination of top-down legislation and bottom-up engagement illustrates how
multi-level governance can address systemic sustainability challenges. The law
provides regulatory clarity, legal pressure to adhere to standards and national
accountability. Meanwhile, the national anti-food waste certification and regional
networks channel this momentum into action that is grounded, inclusive and
adaptable.

See France's country profile for more information on national action to increase the
sustainability of the food system.

At the same time, food insecurity remains an issue for 1 in 10 residents in Europe
120(120). Despite the overall abundance of food in Europe, access to nutritious food
remains uneven, with low-income populations particularly vulnerable to food
insecurity. Economic disparities, rising food prices and economic challenges threaten
access to nutritious food, exacerbating health inequalities. To ensure food security for
all, these disparities need to be addressed through social policies, food assistance
programmes and efforts to reduce food prices.

The food system relies on some of the socio-economic sectors most sensitive to
climate change since changes in temperature and precipitation are already
influencing crop vyields, fish stocks, livestock productivity and the availability of water
for irrigation '2'(121) , livestock and food processing (%2122,'2*123). Besides all other
issues stemming from nature degradation, the resulting economic and financial risks
now represent key issues also for financial institutions, whose strategies should from
now on unequivocally support and complement the policy initiatives that support
nature restoration '24(124).

More information on Europe's agriculture, fisheries and the food system is available
here, in Chapter 3 sections 3.4.1, 3.4.2 and 3.4.3 on drivers and pressures and in the
briefings ‘Land use and land take' and 'soil resources’.

120 Eurostat, 2024, 'Almost 1 out of 10 in the EU could not afford proper meal’ (https://ec.europa.eu/eurostat/web/products-eurostat-
news/w/ddn-20240712-1) accessed 30 January 2025.

121 EEA, 2023, 'Droughts and water scarcity are common in Europe’, Drought and wildfires
(https://discomap.eea.europa.eu/climatechange/?page=Droughts-and-wildfires&views=Who-and-what-is-at-risk%3F---) accessed
29 November 2023.

122 EEA, 2023, Soil monitoring in Europe — Indicators and thresholds for soil health assessments, EEA Report No 08/2022
(https://www.eea.europa.eu/en/analysis/publications/soil-monitoring-in-europe) accessed 27 January 2025.

123 EEA, 2019, Land and soil in Europe: why we need to use these vital and finite resources sustainably, EEA Signals 2019, European
Environment Agency (https://data.europa.eu/doi/10.2800/779710) accessed 6 October 2020.

124 NGFS, 2022, 'NGFS acknowledges that nature-related risks could have significant macroeconomic and financial implications’,
Network for Greening the Financial System (https://www.ngfs.net/en/press-release/ngfs-acknowledges-nature-related-risks-could-
have-significant-macroeconomic-and-financial) accessed 6 April 2025.
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5.5 Built environment system

Figure 5.8 The built environment system
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5.5.1 Systems-level EU policies

The built environment is a significant nexus for environmental and climate impacts
as, either directly or indirectly, it is responsible for more than 30% of Europe's
environmental footprint. For this reason, the built environment is subject to a wide
network of policy initiatives at the EU level addressing systemic challenges.

The energy performance of buildings directive calls for a fully decarbonised building
stock by 2050, while the renovation wave aims to double the annual renovation rate
by 2030 in order to improve the energy efficiency of buildings. Construction product
sustainability is regulated by the construction products regulation, while the new EU
ETS2 will address GHG emissions from the housing sector by focusing on fuel
distributors from 2027 onwards. At city level, the Urban Agenda for the EU provides a
multi-level working method for urban policy and practice.

Besides the tailored legislative initiatives — and due to its significance in terms of
environmental impact — the built environment features in broader EU initiatives such
as the EU Adaptation Strategy; this includes, amongst its objectives, the aim to
embed awareness of adaptation and planning in 'every single local authority,
company and household’ by 2030. The EU's Biodiversity Strategy for 2030 focuses
on promoting healthy urban ecosystems and the NRR calls for nature-based
solutions and urban green spaces.

5.5.2 Progress and challenges

Europeans spend on average around a quarter of their income on housing, mainly on
renting or buying homes or on paying bills, for example for electricity and heating.
Constructing buildings and supplying them with energy or water supply services puts
pressure on the environment. Buildings are responsible for 42% of the EU's annual
energy consumption, 35% of annual GHG emissions — including both direct
emissions in buildings and indirect emissions from heat and electricity use — and
around one-third of all materials consumed annually in the EU. At the same time,
buildings are a EUR 1.7 trillion industry '?°(125) , directly providing more than 18
million jobs '?6(126).

Energy consumption in buildings dropped by almost 8% between 2005 and 2022
127(127) but energy efficiency needs to be accelerated significantly if the EU is to
achieve its policy targets. Building renovation and changes in cooling and heating
systems have been targeted as the main vehicles for reducing the energy
consumption of households and are supported by significant financial mechanisms
(e.g. the Recovery and Resilience FacilityEl

Europe has some of the oldest city centresn the world, with 42% of all buildings built
before 1950. In this context, buildings are not necessarily adapted to current or future
climate conditions. Rising temperatures combined with an ageing population mean
that more people are becoming more vulnerable to heat. Buildings as long-lasting
structures can offer protection from heatwaves and high temperatures if appropriately
designed, constructed, renovated and maintained. Other initiatives are addressing
this increasing problem with innovative, inclusive and collaborative solutions (See
Box 5.13).

125 Statista, 2023, 'Production value of the construction industry EU-27" (https://www.statista.com/statistics/1399061/production-value-
of-the-construction-industry-in-the-eu-27/) accessed 23 May 2025.

126 EC, 'Construction sector’ (https://single-market-economy.ec.europa.eu/sectors/construction_en) accessed 23 May 2025.

127 EEA, 2024, 'Energy and Buildings' (https://climate-energy.eea.europa.eu/topics/energy-1/energy-and-buildings/intro) accessed 12
November 2024.
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Box 5.13 Tackling summer energy poverty through community action: the
Cooltorise Project

With climate change driving more frequent and intense heatwaves, Europe faces a
growing challenge: summer energy poverty. Once linked mainly to winter heating,
energy poverty now also means being unable to stay cool. Around 19% of EU
households report struggling to keep homes comfortable in summer, threatening
health, well being and equity.

Launched in 2021 and funded by the EU Horizon 2020 programme, Cooltorise is the
first European initiative targeting this issue. Active in Bulgaria, Greece, ltaly and
Spain, it has reached over 3,500 households with support from 55 partners. Its goals
are to improve thermal comfort, cut energy use and raise awareness around energy
use for cooling over the summer months.

At its core is a community based approach, engaging local groups and residents
through 400+ activities. These target vulnerable groups — older adults, single
mothers, migrants and low income households. Trained summer energy poverty
agents combine technical and social skills to work effectively with diverse
communities.

Workshops are central. 'Heat culture' sessions teach passive cooling methods —
shading, ventilation and behavioural changes — while exchanging traditional coping
strategies. 'Bill optimisation’ workshops boost energy literacy, helping residents
understand utility bills, avoid overcharges and access social tariffs. Cooltorise also
distributed summer relief kits, supported climate shelters in public spaces and
promoted gender equity, recognising that energy poverty disproportionally affects
woman. ‘CoolKids' workshops helped to engage children and enable the participation
of mothers.

Challenges that affect people's capacities to tackle energy poverty include language
barriers and digital exclusion, with the provision of multilingual materials, outdoor
venues and child friendly activities identified as solutions.

By focusing on education, empowerment and cooperation rather than costly
infrastructure, Cooltorise has improved comfort, reduced bills and fostered social
cohesion. It shows that local, inclusive action can advance both climate adaptation
and energy justice, ensuring that vulnerable people are protected in a warming world.

Direct GHG emissions from EU buildings decreased by 35% between 2005 and
2023. This progress was driven by higher energy efficiency standards for new
buildings, energy efficiency improvements in existing buildings, decarbonisation of
the electricity and heating sectors, as well as warmer temperatures. However, in
2021, emissions rebounded, partly due to a colder winter and economic recovery
from the COVID-19 pandemic. Over the longer term, the trend towards declining
emissions is expected to continue but a substantial acceleration in energy
renovations is needed to reach the EU's 2030 targets '%%(128).

Energy efficiency is expected to improve in the future, thereby reducing GHG
emissions from buildings in use. Due to this reduction, there is an expectation that
the embodied energy and carbon in building materials and components will become
a more significant focus. Currently, such emissions represent around 20-25% of total
lifecycle emissions from buildings, but their share is expected to increase mainly due
to improvements in energy efficiency in buildings in use '%°(129). Lifecycle tools such
as the Level(s) framework for assessing buildings’ sustainability can help assess
impacts from embodied energy and carbon, and avoid trade-offs. Selecting low-
carbon materials for new construction or renovation is key to reducing buildings’
whole life carbon emissions.

128 EEA, 2023, 'Greenhouse gas emissions from energy use in buildings in Europe’, European Environment Agency
(https://www.eea.europa.eu/ims/greenhouse-gas-emissions-from-energy).

129 EEA, 2023, Building renovation: where circular economy and climate meet, EEA Briefing no. 12/2022
(https://www.eea.europa.eu/publications/building-renovation-where-circular-economy/building-renovation-where-circular-economy)
accessed 31 January 2025.
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From a financial perspective, many EU instruments under the Multiannual Financial
Framework (MFF) 2021-2027 channel resources to cities, local authorities and
regions, and target also buildings specifically (e.g. for renovation). These include the
LIFE programme, the Interreg Europe and Interreg NEXT, Horizon Europe — the
EU's research and innovation funding which covers the EU Mission on Climate-
Neutral and Smart Cities — and the New European Bauhaus initiative launched in
2021, to foster sustainable solutions for transforming the built environment and
lifestyles under the green transition.

Despite this increased focus on urban adaptation to climate change in the built
environment and the role that land plays in mitigating its impacts, trends remain poor
for land take and soil sealing. Between 2012 and 2018, land take in functional urban
areas of the EU-27 increased significantly, mostly at the expense of croplands and
pastures, with significant impacts. While there is no legally-binding policy target in
relation to land take and soil sealing at the EU level, the new EU Soil Strategy for
2030 calls on Member States to set land-take targets for 2030, with the aim of
reaching land-take neutrality by 2050 *°(130).

Furthermore, Europe continues to see the development of housing in flood and
wildfire risk areas, as well as areas affected by water scarcity. For example, 41% of
the EU population was affected by water scarcity conditions in 2022 '(131).
Between 2011 and 2021, 12% of Europeans lived in potential riverine flood-prone
areas and 935,000 people moving into potential riverine flood-prone areas '*?(132).

It is estimated that more than 85% of the European building stock required for 2050
already exists today '*3(133). Therefore, to achieve EU policy targets, the current built
environment must be transformed. Renovation that increases energy efficiency and
prioritises climate change adaptation and circularity is the way to make the built
environment fit for 2050. New construction and renovation need to adopt circularity
principles so to lower demand for new resources as well as waste.

More information on Europe's built environment system can be found here, on urban
sustainability here and in Chapter 3 sections 3.1.4, 3.2.4 and 3.3.4 on drivers and
pressures.

130 EEA, 2021, Land take and land degradation in functional urban areas, EEA Report No 17/2021
(https://www.eea.europa.eu/publications/land-take-and-land-degradation) accessed 14 November 2022.

131 EEA, 2025, 'Water scarcity conditions in Europe’ (https://www.eea.europa.eu/ims/use-of-freshwater-resources-in-europe-1)
accessed 20 January 2025.

132 EEA, 2024, Responding to climate change impacts on human health in Europe: focus on floods, droughts and water quality, EEA
Report No 3/2024 (https://www.eea.europa.eu/en/analysis/publications/responding-to-climate-change-impacts) accessed 21
January 2025.

133 EEA, 2024, Addressing the environmental and climate footprint of buildings, EEA Report No 09/2024
(https://www.eea.europa.eu/en/analysis/publications/addressing-the-environmental-and-climate-footprint-of-buildings) accessed 28
December 2024.
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Key messages

* Transformative change to our systems of production and consumption —
decarbonising the economy, shifting towards circularity and exercising
responsible stewardship of natural resources — is necessary to maintain living
standards in Europe over the long term. EU policies to cut greenhouse gas
emissions provide an example of how ambitious, coherent and directional policies
that send consistent signals across the economy can drive systemic change.

* Legislation to protect nature and the climate was significantly strengthened under
the European Green Deal, with Member States now focused on implementing
and enforcing new requirements.

* Local and regional authorities are playing a critical role in implementing
environment and climate legislation and successfully translating policies into
change on the ground, with a growing body of practical examples taking shape
across Europe.

» Environment and climate legislation has impacted European businesses, with
evidence of first mover companies shifting from a conventional approach of
compliance with minimum standards to a reinvention of their business models to
prioritise decarbonisation and circularity.

* Technological innovation is key to changing the dynamic between our economy and
nature. To deliver change, the scale up and deployment of cleantech must
accelerate well beyond the current trajectory, with financial support needed for
pilot and demonstration phases. Key technologies include batteries, carbon
capture utilisation and storage, renewable hydrogen and solutions for the
electrification of hard-to-abate sectors.

* The transition to a decarbonised and more circular economy will result in significant
job creation in strategic sectors. Boosting employment will depend on targeted
skills development in education and training policies to align the labour market
with business needs.

* Public and private investment flows must be increased and reoriented towards
sustainability objectives. Clear regulatory signals reinforced with consistent
pricing can make low-carbon and circular choices cheaper, with the phase-out of
fossil fuel subsidies crucial to decarbonisation.
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Introduction

A new dynamic between people and nature can create jobs, support health, and
foster social fairness and prosperity’(1). Circularity and decarbonisation offer a
pathway towards a competitive and resilient economy that is less dependent on
imports of materials and energy, and therefore less vulnerable to external shocks and
geopolitical instability. Resilience to climate change must be built into our economy,
our financial system and our cities to ensure a secure and prosperous future for
European citizens.

This chapter considers how to enable change in our use of natural resources. It
builds on examples of successful policies at the EU level and case studies drawn
from the European Environment Agency's (EEA's) European Environment
Information and Observation Network (Eionet) of approaches implemented at the
national, regional and local levels. A range of levers can be used to shift the dynamic
between nature and our economy (see Figure 6.1). Change can be driven by
coherent mixes of policies that send consistent signals both vertically through the
multiple layers of governance as well as horizontally across policy domains. Effective
implementation and enforcement, as well as building public acceptance through
participatory measures, are also key to policy success.

The key levers of the socio-technical environment that business and industry operate
in include pressure on business to adopt sustainable models and accelerate the
transformation of European industry through legal requirements, carbon pricing,
transparent sustainability reporting and demand-side measures. Efforts to harness
both technological and social innovation are considered, as well as the growth in
green employment and good practice in fostering the development of green skills in
the labour market.

In terms of the economic levers for change, there is a need to reorient investment
towards sustainability, with a range of solutions on the table to increase the
contribution from private capital. Examples show how green taxation and economic
instruments, such as carbon pricing, can make sustainable business models and
products economically attractive and accelerate the uptake of new technologies and
practices. Eliminating fossil fuel subsidies is also crucial to enabling decarbonisation.

The focus on short-term gain inherent to our current financial system sits in profound
contrast to the long-term goal of delivering sustainable prosperity. Recognising this
tension, financial institutions are starting to take a strategic, forward-looking approach
to considering climate-related and environmental risks.

The report closes by highlighting how securing Europe's natural capital creates the
conditions for prosperous future for Europe, where people benefit from quality jobs,
resilience to climate change and sustainable supplies of food, water, energy and
goods.

1

JRC, et al., 2024, Europe's sustainable competitiveness future: justice, wellbeing, and innovation, Sustainable and Inclusive

Wellbeing Series Report No JRC139898 (https://publications.jrc.ec.europa.eu/repository/handle/JRC139898) accessed 23 January

2025.
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Figure 6.1 Policy, socio-technological and economic levers for transformative change
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6.1 Policy levers for transformative change

6.1.1 Effective implementation and enforcement

Legislation to protect nature and climate has been strengthened significantly under
the European Green Deal (EGD), with Member States now focused on implementing
and enforcing new requirements and standards in a range of areas, from nature
protection to air quality and energy efficiency.

As reported by the European Commission (EC) in their Communication on 2025
Environmental Implementation Review (Box 6.1), an implementation gap persists,
with the need to accelerate progress to reduce damages and costs. The EC found
that:

because of the implementation gap in the field of EU environmental law, the EU is
currently incurring large costs of non-implementation such as premature deaths —
one in ten deaths in the EU can be linked to pollution — the cost of disease,
including healthcare costs and lost productivity, cleanup costs, and reduced
ecosystem services %(2).

A 2025 study found that the cost of failure to fully implement EU environmental law
and policy amounts to at least EUR 180 billion a year 3(3).

The Communication recognises environmental protection as a matter of security,
building resilience against environmental disasters and risks — such as floods,
droughts, fires, and zoonotic diseases — as well as protecting the EUR 234 billion of
ecosystem services that nature currently provides to our economy. In addition, it
points to high environmental standards as a driver of private sector innovation in the
EU cleantech sector, identifying environmental policy as a key factor in the
competitiveness of the EU's economy (2).

Failed or weak implementation means that environment and climate impacts persist,
public trust is undermined, and businesses compete on an uneven playing field. To
address some of these issues, the environmental crime directive was adopted in April
2024 with the aim of deterring severe breaches of EU environmental law and
combatting environmental crime more effectively.

2 EC, 2025 Environmental Implementation Review’ (https://environment.ec.europa.eu/publications/2025-environmental-
implementation-review_en) accessed 11 August 2025.

3 EMRC, Logika Group and RPA Europe, et al., 2025, Update of the costs of not implementing EU environmental law, Publications
Office of the European Union.
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Box 6.1 Environmental Implementation Review

Responsibility for the implementation of EU environmental law and policy sits
primarily with the Member States. The EC provides support through political and
technical dialogues, guidance on the legal interpretation, EU financing and technical
assistance. Where necessary, the EC takes enforcement action through infringement
cases.

The Environmental Implementation Review (EIR) is an additional tool to monitor and
support implementation. The report takes stock of the current state of implementation
of EU law and policy in the Member States. It identifies good practices and
challenges in the Member States and recommends improvements and solutions, as
well as priority actions for each Member State.

The 2025 EIR includes a communication on EU-wide trends, and 27 reports on the
state of implementation in each Member State, as well as an interactive map on
pending environmental infringement cases.

The Communication on the 2025 EIR identifies five key factors that make the
difference between good implementation and poor implementation, namely:

1. the integration of environmental objectives in public policies, through political
dialogues and choices on sharing the implementation cost among stakeholders;

2. financing;
3. administrative capacity, especially to ensure proper planning and coordination;
4. digital data; and

5. the role of public participation in environmental decision-making and access to
justice.

The EU's air quality policies provide a positive example of success in tackling an
environmental risk to health, reducing the cost in human lives and economic losses
to air pollution. As a good example of the successful implementation of EU policies at
the local level, Box 6.2 describes measures to address air pollution in Poland.
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Box 6.2 Anti-smog measures in the Matopolska region of Poland

Southern Poland is one of the most polluted regions in the EU. In Matopolska, air
quality has been particularly poor during winter months, with concentrations of
particulate matter (PM 1, and PM 25 ) and benzo(a)pyrene (BaP) exceeding EU air
quality standards. The main source of pollution was coal boilers used for residential
heating, while road traffic also contributed to exceedances of nitrogen dioxide.

With the aim of reducing air pollution, the authorities in Matopolska introduced an air
quality plan in 2009, which they update regularly. In 2016, the city of Krakéw adopted
an anti-smog resolution banning solid fuels from 2019. Measures put in place at the
regional level complemented this by requiring the gradual phase-out of old coal
boilers by 2026. To support households, programmes were launched to replace
outdated coal boilers and modernise heating systems. These efforts were supported
by an EU LIFE Project and the National Fund for Environmental Protection and Water
Management, as well as awareness-raising campaigns.

Between 2017 and 2024, more than 111,000 coal and wood boilers were replaced
with gas-fired boilers, district heating, electric heating, heat pumps, oil-fired boilers
and eco-design solid fuel boilers. However, around 115,600 old boilers remain in use
outside Krakéw, including about 62,000 that serve as the only heating source.
Replacement rates varied by municipality, with non-governmental organisations
playing an important role in supporting the anti-smog resolution.

As a result of these measures, air quality has markedly improved since 2019, with
the latest provisional data from 2024 showing significant progress in cutting pollution.

* For PM2s , in 2018, almost all monitoring stations in the region registered
concentrations above the EU limit value of 25 ug/m?®. In contrast, in 2024, no
exceedances of limit values were recorded at any of the stations.

* For PM 4, in 2017, all the monitoring stations in the region registered values above
the EU daily limit value. In contrast, in 2024, only three stations exceeded the EU
daily limit value.

 For BaP, concentrations have been cut by more than half, although they remain
above the EU target value.

Despite the positive impact of the anti-smog measures in improving air quality, it
should be noted that concerns about elevated levels of air pollution in this region
remain. Significant further reductions are needed to meet EU air quality limit values,
which entered into force in 2005 but were still exceeded in the Matopolska region in
2023 (the latest year for which validated data has been reported).

The importance of ensuring that the costs of policies are fairly distributed and that
regressive impacts on vulnerable groups are avoided became apparent during the
series of protests led by farmers in Brussels and across European Member States in
late 2023 and 2024 “(4). Looking ahead, the EC's current priorities place increased
emphasis on social fairness. Such initiatives include the roll-out of the Social Climate
Fund, the Just Transition Mechanism, and the first EU Anti-Poverty Strategy,
foreseen for 2026.

There are complex reasons why policy implementation can fail. The Joint Research
Centre (JRC) recently brought together representatives of ministries responsible for
horizontal public administration policies and coordination services from across
Member States to identify key obstacles to implementing the EU's green policies.

The key barriers included a lack of political will, insufficient resources and
infrastructure, limited awareness and expertise, public resistance to change,
governance complexity, as well as business resistance and lobbying °(5).

In this context, Box 6.3 considers the progress of Member States towards the EU's
waste targets and identifies the key factors seen as contributing to their success.

4 EEA, 2024, Just sustainability transitions — From concept to practice, EEA Report No 12/2024
(https://www.eea.europa.eu/en/analysis/publications/just-sustainability-transitions) accessed 16 December 2024.

5 JRC, 2025, Barriers to implementing EU green policies, JRC EU Policy Lab Report No JRC139792
(https://publications.jrc.ec.europa.eu/repository/handle/JRC139792) accessed 29 April 2025.
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Box 6.3 The early warning mechanism on waste targets

The waste framework directive, landfill directive and packaging and packaging waste
regulation mandate the EC, in collaboration with the EEA, to assess Member States'
prospects of meeting recycling and landfill targets for municipal and packaging waste
3 years ahead of the target years (2025, 2030 and 2035). The first early warning
assessment identified nine Member States that were likely to meet both the 2025
recycling targets for municipal waste and total packaging waste and 18 Member
States at risk of missing the recycling target for municipal waste. Of those, eight were
also at risk of missing the recycling target for total packaging waste (°6,”7) (see
briefing 'waste recycling’).

Analysis of the key factors influencing performance points to the importance of:

* proper separate collection and treatment systems for biowaste, which usually forms
the largest fraction of municipal waste;

* bans or taxes on the landfilling of (biodegradable) municipal waste; and

» economic incentives for citizens to sort their waste (e.g. pay-as-you-throw collection
fees).

Achieving high recycling rates and reducing landfilling usually also requires the
combination of several policy instruments and good monitoring 5(8).

The EC issued policy recommendations for all Member States at risk of missing the
targets in its early warning report (7) and held dialogues with relevant authorities. A
similar process was organised for the three EEA-European Free Trade Association
(EFTA) states by the EFTA Surveillance Authority °(9).

Recent analysis indicates that several Member States have stepped up their efforts
to collect biowaste separately, and several have introduced or increased landfill taxes
since the publication of the early warning report '°(10).

6.1.2 Coherent policies across systems

To drive transformative change, packages of policies should provide clear and
consistent direction across systems. Coherent policy mixes can provide directionality
alongside appropriate systems of incentives and disincentives. Key enablers are
necessary, including market-based instruments, regulatory signals and incentives, as
well as effective enforcement procedures.

Systems of incentives in place for economic sectors that run counter to environment
and climate goals can derail implementation; this is the case with subsidies for fossil
fuels that lower the price of fossil-based energy against renewables. Aligning market
signals with regulatory goals can make sustainable choices affordable and attractive
to businesses and consumers. For example, in the food system, the Common
Agricultural Policy (CAP) and Common Fisheries Policy (CFP) need to align with
climate and environment goals to foster transitions in food production and

6 EEA, 2023, 'Many EU Member States not on track to meet recycling targets for municipal waste and packaging waste’, EEA
Briefingn no.28/2022 (https://www.eea.europa.eu/publications/many-eu-member-states/many-eu-member-states-not) accessed 20
February 2024.

7 EC, 2023, 'Report from the Commission to the European Parliament, the Council, the European Economic and Social Committee
and the Committee of the Regions identifying Member States at risk of not meeting the 2025 preparing for re-use and recycling
target for municipal waste, the 2025 recycling target for packaging waste and the 2035 municipal waste landfilling reduction target’
(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2023%3A304 %3AFIN&qid=1686220362244) accessed 23 April
2025.

8 EEA, 2022, Economic instruments and separate collection systems — key strategies to increase recycling, EEA Briefing no.
29/2022 (https://www.eea.europa.eu/publications/economic-instruments-and-separate-collection) accessed 18 September 2023.

9  EFTA Surveillance Authority, 2024, Early Warning Report for the 2025 Waste Targets
(https://www.eftasurv.int/cms/sites/default/files/documents/gopro/Early%20Warning%20Report.pdf) accessed 23 April 2025.

10 EEA, 2025, 'Country profiles on municipal and packaging waste management — 2025’ (https://www.eea.europa.eu/en/topics/in-
depth/waste-and-recycling/municipal-and-packaging-waste-management-country-profiles-2025) accessed 23 April 2025.
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consumption "'(11). It is crucial that the Vision on Agriculture and Food, the next CAP
and the CFP are coherent in terms of how they address biodiversity and climate
objectives.

EU climate policies provide an example of an ambitious, coherent and directional
policy package that has successfully delivered significant cuts to greenhouse gas
(GHG) emissions. The EU Emissions Trading Scheme (ETS) system has priced
carbon emissions and made polluters pay, while the Social Climate Fund will address
social impacts and revenues channelled to support the decarbonisation of European
industry (see Box 6.4).

Box 6.4 The EU Emission Trading Scheme

The EU ETS requires polluters to pay for GHG emissions. Launched in 2005, it is the
world's first carbon market, bringing down EU emissions while generating revenue to
finance the green transition through a ‘cap and trade’ system. It covers emissions
from electricity and heat generation, industrial manufacturing and aviation; these
account for roughly 40% of total GHG emissions in the EU. By 2023, the EU ETS had
helped to decrease emissions from European power and industry plants by
approximately 47% compared to 2005 levels '3(12).

Under the 2023 revision of the ETS directive, ETS2 will address CO » emissions from
fuel combustion in buildings, road transport and additional sectors where emission
reductions have been insufficient to put the EU on a firm path towards its 2050
climate neutrality goal. The ETS2 will complement other sectoral policies, helping
Member States achieve their emission reduction targets under the effort sharing
regulation (ESR). The carbon price set by the ETS2 will also provide a market
incentive for investments in building renovations and low-emission mobility.

The ETS2 will become fully operational in 2027, covering upstream emissions. Fuel
suppliers, rather than end consumers such as households or car users, will be
required to monitor and report their emissions. These entities will be required to
surrender sufficient allowances to cover their emissions. Regulated entities will
purchase these allowances at auctions. The ETS2 cap will be set to bring emissions
down by 42% by 2030 compared to 2005 levels.

The Social Climate Fund will address the social impact of carbon pricing in the
sectors covered by the ETS2 by supporting households in energy or transport
poverty. The Fund will mobilise EUR 86.7 billion from ETS2 revenue in the 2026-
2032 period. Under Social Climate Plans, Member States may choose to support
structural measures and investments in energy efficiency and building renovation,
clean heating and cooling and the integration of renewable energy, as well as zero-
and low-emission mobility solutions. They may also provide groups with temporary
direct income support.

ETS revenues also flow to the EU Innovation Fund, which aims to bring to the market
solutions to decarbonise European industry while fostering its competitiveness.
Funding flows to projects focus on innovative low-carbon technologies and processes
in the following areas:

* energy-intensive industries;

» carbon capture and utilisation (CCU);

» construction and the operation of carbon capture and storage (CCS);
* innovative renewable energy generation; and

* energy storage in sectors covered by the ETS and ETS2.

1

12

EEA, 2022, Transforming Europe's food system: assessing the EU policy mix, EEA Report No 14/2022
(https://data.europa.eu/doi/10.2800/295264) accessed 26 March 2024.

EC, 2025, 'About the EU ETS’ (https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/about-eu-ets_en)
accessed 29 April 2025.
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Achieving systemic change entails trade-offs across public priorities, thereby
impacting multiple societal actors, including businesses and civil society '*(13). The
Council recommendation on ensuring a fair transition towards climate neutrality
provides an example of a comprehensive multi-actor approach to guide Member
States in developing just transition strategies #(14). Given that policies impact
people's lives, public engagement and participation are critical across governance
levels and sectoral areas. Finland's efforts to balance ambitious climate action with
social fairness are described in Box 6.5.

13 EEA, 2024, Europe's sustainability transitions outlook, EEA Report No 06/2024 (https://www.eea.europa.eu/publications/europes-

sustainability-transitions-outlook) accessed 4 December 2024.

14 EU, 2022, Council Recommendation of 16 June 2022 on ensuring a fair transition towards climate neutrality 2022/C 243/04 (OJ C

243, 27.6.2022, pp. 35-51).
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Box 6.5 The Finnish model for balancing climate action with social fairness

Finland aims to be the first carbon-neutral welfare state by 2035, integrating social
and regional fairness into its climate policies. The country's approach embeds justice
principles into legislation and includes practical measures to ensure equitable climate
action. The Finnish Climate Act sets GHG emission targets for 2030, 2040 and 2050.
It defines a just transition as minimising negative impacts on employment, social
participation and regional development while addressing income disparities and
ensuring intergenerational fairness.

The Act recognises the Sami people, Finland's only indigenous group, as vulnerable
to climate change. It involves them in climate governance through the Sami
Parliament and established the Sami Climate Council to draw traditional knowledge
into the debate.

Plans to implement the act were informed by a comprehensive consultation process
that assessed the social distribution of the impacts of proposed measures. It
evaluated their effects on income distribution, especially for vulnerable groups such
as the elderly, children, people with disabilities and the Sami.

Using EUR 466 million from the EU Just Transition Fund, Finland supports regions
affected by the phase-out of peat production, aiming to diversify economies, boost
employment, and provide training and re-skilling for workers, especially for youth.
The plans also promote peatland restoration (4).

More broadly, recent geopolitical shocks have made concepts like anticipation,
foresight, preparedness, responsiveness and resilience more central to governance
systems in Europe. The Niinistd report 'safer together: A path towards a fully
prepared Union’ concluded that strengthening Europe's preparedness for security
challenges, such as climate change and increasing natural disasters, is a matter of
urgency. The report called for a profound change of mindset, and a shift in the way
we understand and prioritise preparedness across the EU '3(15). The EU
Preparedness Union Strategy aims to bolster foresight and anticipation capabilities,
including by developing a comprehensive risk and threat assessment at the EU level.
The Strategy calls for an integrated all-hazards approach (preparing for and
responding to all types of hazards, rather than addressing them separately), a whole-
of-government approach (bringing together all relevant actors across all levels of
government) and a whole-of-society approach (bringing together citizens, local
communities and civil society, businesses and social partners, as well as the
scientific and academic communities) '(16).

15

16

Niinistd, S., 2024, Safer together: A path towards a fully prepared Union (https://commission.europa.eu/topics/defence/safer-

together-path-towards-fully-prepared-union_en) accessed 29 April 2025.

EC, 2025, 'EU Preparedness Union Strategy to prevent and react to emerging threats and crises’
(https://ec.europa.eu/commission/presscorner/detail/en/ip_25_856) accessed 29 April 2025.
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6.1.3 Action at local and regional levels

Delivering systems change requires coordinated policies and action across multiple
levels of governance, including European, national, regional and local authorities.
The European Committee of the Regions highlights the critical role of local and
regional authorities in urban and regional settings, whereby 70% of climate change
mitigation and 90% of adaptation initiatives are executed at the municipal and
regional levels (17).

At the national level, the EU model of governance is guided by the principles of
'subsidiarity’, 'proportionality’ and 'partnership’, with the aim of ensuring that
appropriate, place-based decisions are made. For example, the EU's ambitions to
decarbonise the transport sector require comprehensive national strategies to curb
mobility, shift to public transport, promote more active means of transport, and
support renewable-based electrification, including electric vehicles '¥(18). In terms of
action on circularity, 24 Member States have voluntarily developed circular economy
strategies, roadmaps or action plans that complement EU policies (see briefing
‘circular economy financing and strategies’).

Local governments are responsible for urban planning and for maintaining complex
urban infrastructure and are often responsible for education, health and housing.
Thus, they can develop solutions adapted to local populations and be effective
agents of change. For example, rethinking mobility and implementing sharing
economies have been made possible by the compact nature of cities and the high
density of users. Community-led energy projects — such as prosumerism and energy
cooperatives — have enhanced local engagement and investment in renewable
energy "°(19).

Examples of citizen engagement include participatory budgeting and youth councils
that work towards intergenerational justice, as well as processes to assess the
distribution of costs and benefits of policy proposals across social groups. For this
level of participation to become standard, regional and local authorities need support
for capacity-building and resources. Evidence from climate adaptation shows how the
active involvement of all stakeholders — from planning through to implementation —
fosters legitimacy and success *(20).

The impacts of climate change can be even more intensely felt in urban areas due to
their morphology and their dense infrastructure and high population. Adaptation is
required across all sectors and at all governance levels. Good adaptation
governance essentially means effective coordination of planning and implementation,
as well as resources, both horizontally (across different sectors and departments)
and vertically (across all administrative levels) (20). Authorities need new capacities
to identify and manage systemic risks, including collaborative structures that involve
multiple stakeholders and facilitate information-sharing and collective action 2'(21).

Countries in Europe have made considerable progress in developing and planning
policies to adapt to climate change. However, there is an urgent need to increase the
pace and scale of adaptation actions to prepare adequately for the risks ahead. The
EEA's European Climate Adaptation Platform, Climate-ADAPT, provides a pool of
practical examples of adaptation measures. These measures have been applied at
different governance levels and in different policy sectors across European countries
and can facilitate peer-to-peer learning. Two examples of good governance in climate
change adaptation measures are presented in Box 6.6.

17 European Committee of the Regions, 2024, 'The future of EU climate policy: aligning mitigation targets and adaptation challenges’
(https://cor.europa.eu/en/our-work/opinions/cdr-1474-2024) accessed 30 April 2025.

18 EEA, 2024, Sustainability of Europe's mobility systems, EEA Web Report
(https://www.eea.europa.eu/en/analysis/publications/sustainability-of-europes-mobility-systems) accessed 12 November 2024.

19 EEA, 2025, Energy prosumers and cities, EEA Briefing no. 19/2022 (https://www.eea.europa.eu/publications/energy-prosumers-
and-cities/energy-prosumers-and-cities) accessed 11 August 2025.

20 EEA, 2024, Urban adaptation in Europe: what works?, EEA Report No 14/2023
(https://www.eea.europa.eu/en/analysis/publications/urban-adaptation-in-europe-what-works) accessed 21 January 2025.

21 EEA, 2024, Governance in complexity — Sustainability governance under highly uncertain and complex conditions, EEA Report No
05/2024 (https://www.eea.europa.eu/en/analysis/publications/governance-in-complexity-sustainability-governance) accessed 23
January 2025.
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Box 6.6 Examples of good governance in climate change adaptation

Implementation of the landscape and watershed recovery programme in the KoSice
region of Slovakia led to the creation of six independent water and land restoration
advisory boards. The new governance setting entailed a holistic cross-sectoral
approach that promoted community engagement, involving municipalities,
universities, farmers, landowners, volunteers and activists. The programme aims to
reduce runoff, mitigate floods and counteract drought and heat waves, through the
construction of water retention structures in forests, agricultural land and cities #(22).

Under the evolving regions project, seven rural districts in the German Federal state
of North Rhine-Westphalia adopted a multilevel governance approach to adaptation,
mixing bottom-up and top-down approaches. The collaborative approach empowered
rural communities to effectively implement the Federal State Adaptation Law, thereby
helping 100 municipalities with nearly 2.4 million inhabitants to prepare for climate
change #(23).

6.2 Socio-technological levers for transformative change

6.2.1 Fostering sustainable business models

EU environment and climate policies have transformed the operating environment for
European businesses, while climate change affects supply chains and creates risks
of stranded assets %(24). A challenge for companies is to create value in this new
environment, shifting from a conventional approach of compliance with minimum
standards to a reinvention of the business model ?*(25). This involves embracing new
principles such as sufficiency, circularity, systems thinking, a redefinition of value,
equity and justice %(26). At the same time, European businesses are embedded in
the global economy where competition impacts the viability of business models; they
must perform economically and create jobs while shifting towards sustainability.

Europe's transition to circularity has profound implications for business models tightly
bound to upstream supply chains and downstream consumption and use. For
example, new business models based on renting and sharing goods and services
demand a rethink of how to create value. Figure 6.2%" provides examples of business
models based on access to services rather than product ownership.

22

23

24

25

26

27

EEA, 2025, 'Landscape and watershed Recovery Programme for the KoSice Region of Slovakia' (https://climate-
adapt.eea.europa.eu/en/metadata/case-studies/landscape-and-watershed-recovery-programme-for-the-kosice-region-of-slovakia)
accessed 29 August 2025.

EEA, 2025, 'Empowering small rural municipalities through multilevel governance for adaptation in North Rhine-Westphalia,
Germany' (https://climate-adapt.eea.europa.eu/en/metadata/case-studies/empowering-small-rural-municipalities-through-multilevel-
governance-for-adaptation-in-north-rhine-westphalia-germany) accessed 29 August 2025.

IPCC, et al., 2023, AR6 Synthesis Report: Climate Change 2023, Intergovernmental Panel on Climate Change
(https://www.ipcc.ch/report/ar6/syr/) accessed 4 December 2024.

Buysing Damsté, C., et al., 2024, 'How the EU's Green Deal is driving business reinvention’, PwC
(https://www.pwc.com/gx/en/issues/esg/eu-green-deal-reinvention.html) accessed 4 December 2024.

Bell, M. and Roussou, A., 2024, 'How can adopting regenerative principles unlock a sustainable future?’, EY
(https://www.ey.com/en_dk/insights/climate-change-sustainability-services/regenerative-principles-sustainable-future) accessed 4
December 2024.

ETC WMGE, 2021, Business Models in a Circular Economy, Eionet Report No 2/2021 (https://www.eionet.europa.eu/etcs/etc-
wmge/products/etc-wmge-reports/business-models-in-a-circular-economy) accessed 20 September 2024.
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Figure 6.2 Strategies for access-based business models to increase circularity
within the product chain
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For example, car-sharing is a mobility innovation that offers access to cars on an as-
needed basis, responding to the fact that private cars currently stand idle 95% of the
time %(28). Car-sharing decreases distance travelled by car and GHG emissions,
with the greatest benefits from electric vehicle fleets 2°(29). However, growth in car-
sharing has been slow, with operators facing high operating costs and challenges in

28 Meelen, T. and Miinzel, K., 2023, 'The uphill struggles of carsharing in the Netherlands’, Proceedings of the National Academy of
Sciences 120(47), p. €2206197120 (DOI: 10.1073/pnas.2206197120).
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ensuring the availability of vehicles and parking spots for consumers *°(30). Making
the new business model profitable requires shifts in technology, as well as in
consumer expectations and behaviour. A Dutch study found car-sharing to be
successful when the technology is coupled with efforts by authorities to reduce
private car ownership, for example by limiting parking for private cars (28).

The cooling and refrigeration industry is also steadily evolving to meet the demands
of a low-carbon future. A key driver of this transformation is the Kigali Amendment to
the Montreal Protocol, a global agreement that mandates the phase-down of
hydrofluorocarbons — potent GHGs commonly used in air conditioning and
refrigeration systems. By establishing clear, legally-binding targets, the Kigali
Amendment provides the industry with long-term regulatory certainty, enabling
companies to invest confidently in the development and deployment of alternatives
with lower climate impacts. This predictability is crucial for fostering innovation,
scaling up sustainable technologies, and ensuring a smooth transition across global
markets. The amendment not only aligns environmental goals with business
development but also reinforces international cooperation, ensuring a level playing
field for all countries to move forward together in reducing the climate impacts of
cooling and refrigeration. A similar approach was applied from the early 1990s
onwards when ozone-depleting substances were phased out in the cooling and
refrigeration industry.

With a supportive regulatory environment, businesses can redesign products and
services with durability, reparability and recyclability in mind, minimising waste and
optimising material flows '(31). Indeed, reducing material resource use and better
use of secondary materials may be a solid strategic response to decrease reliance
on volatile supply chains (27).

The Circular X project provides tools and methods to support companies in their
transition towards circularity. It also provides a database of case studies of business
models, circular economy strategies and experimentation practices. Documented
benefits include cost savings, finding new revenue streams and first-mover
advantages.

Arecent study assessed 84 'regenerative business cases’' from 15 sectors and found
the food, consumer goods and fashion sectors to be the most innovative *3(32). For
the textiles system, as an example, options to include circularity include:

« ensuring the longevity and durability of products;
* access-based models, such as renting clothing;
« textile collection and resale;

- recycling and reusing materials **(33).

The policy framework for textile waste is changing. There is a plan to develop
ecodesign requirements under the ecodesign for sustainable products regulation and
textile waste collection has been mandatory since January 2025. Negotiations are
also ongoing on creating an extended producer responsibility system for textiles and
on banning the destruction of unsold textiles. At national level, France has recently
taken action to curb the environmental and social impacts of ultra-fast fashion (see
Box 6.7).

29 Shaheen, S., et al., 2019, ‘Chapter Five — Carsharing's impact and future’ Fishman, E. (ed.), Advances in Transport Policy and
Planning 4, pp. 87-120 (DOI: https://doi.org/10.1016/bs.atpp.2019.09.002).

30 McKinsey, 2022, 'snapshot of the European car-sharing market' (https://www.mckinsey.com/features/mckinsey-center-for-future-
mobility/mckinsey-on-urban-mobility/snapshot-of-the-european-car-sharing-market) accessed 4 December 2024.

31 EEA, 2024, Accelerating the circular economy in Europe: state and outlook 2024, EEA Report No 13/2023
(https://data.europa.eu/doi/10.2800/055236) accessed 22 July 2024.

32 Das, A. and Bocken, N., 2024, 'Regenerative business strategies: A database and typology to inspire business experimentation
towards sustainability’, Sustainable Production and Consumption 49, pp. 529-544 (DOI: 10.1016/j.spc.2024.06.024).

33 EEA, 2021, A framework for enabling circular business models in Europe, EEA Briefing no 22/2020
(https://www.eea.europa.eu/publications/a-framework-for-enabling-circular) accessed 4 December 2024.
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Box 6.7 French action to tackle the environmental impacts of ultra-fast fashion

France has introduced pioneering legislation to reduce the environmental impacts of
fast fashion, a model characterised by rapid clothing production and turnover. This
leads to environmental impacts including high water consumption, chemical pollution,
microplastic release from synthetic fibres and waste generation. The law targets the
excessive release of 'new collections’, and aims to encourage more sustainable
consumption and production in the textile industry through three actions.

1. It defines ultra-fast fashion as the release of a high number of new products within
short timeframes, often without incentives for repair or reuse. The definition sets
the base for legal thresholds to limit the release of new collections.

2. It mandates greater transparency when thresholds are surpassed, empowering
consumers to make sustainable choices, and bans advertisements for ultra-fast
fashion products.

3. It strengthens the Extended Producer Responsibility by requiring producers,
importers and distributors to make payments based on their environmental
footprints, with penalties reaching up to EUR 10 per item by 2030.

In electronics, while efforts to date have focused heavily on improving energy
efficiency this is changing slowly with an increasing number of requirements for
circularity (see briefing ‘circular design and sustainable production’). At the same
time, there are some signs that product lifespans for mobile phones, tablets and flat
screen TVs are increasing slightly *(34). However, electronics quickly become
obsolete due to fast-moving innovation. Additionally, the market demand for ever-
improving performance is high. In a context where global supply chains are opaque,
reducing the EU's reliance on imported components and materials, and increasing
the recovery of secondary materials and the reuse of components could reduce the
impacts of material extraction and processing *(35).

Businesses are also playing a role in the early stages of the shift to a sustainable
food system. The food service sector is well-positioned to catalyse the transition to
healthier, more sustainable diets by encouraging customers to choose plant-rich
dishes when dining out using a range of behaviour change techniques *(36).

The Eat-Lancet Commission provides a set of recommendations for food service
professionals on how to shift food culture towards their ‘planetary health diet' *'(37). A
recent review of business models for sustainable food emphasised the importance of
collaborative approaches, a clear vision of sustainability, company values and
ongoing innovation. Enablers include stakeholder engagement and cooperation
within the value chain as well as marketing to increase consumer awareness. The
three most common business models were found to be place-based social food
networks, circular business models targeting zero agri-food waste and disruptive
models — such as switching to plant-based protein or alternative distribution chains
%(38).

Looking upstream, examples of nature-positive business models in agricultural and
forestry include restoring degraded forests, regenerative practices to improve soil
health and agricultural production, producing and marketing sustainable food, and
reducing food waste %(39).

34 EEA, 2024, Product lifespans — monitoring trends in Europe, EEA Briefing no. 16/2024
(https://www.eea.europa.eu/en/analysis/publications/product-lifespans-monitoring-trends) accessed 21 March 2025.

35 EC, 2025, 'Eco-Innovation at the heart of European policies’ (https://green-forum.ec.europa.eu/eco-innovation_en) accessed 22
May 2025

36 Pollicino, D., et al., 2024, The Food Service Playbook for Promoting Sustainable Food Choices, World Resources Institute
(https://www.wri.org/research/food-service-playbook-promoting-sustainable-food-choices) accessed 4 December 2024.

37 EAT-Lancet Commission, 2019, 'EAT-Lancet Commission Brief for Food Service Professionals’ (https://eatforum.org/lancet-
commission/food-service-professionals/) accessed 22 May 2025.

38 Donner, M. and Vries, H. de, 2023, 'Business models for sustainable food systems: a typology based on a literature review’,
Frontiers in Sustainable Food Systems 7 (DOI: 10.3389/fsufs.2023.1160097).
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Realistically, most businesses will only redesign products and services towards
circularity either if it is a legal requirement or if it is profitable. Subsidies for green
products, taxes on unsustainable products and access to markets where consumers
pay more for sustainable products all offer pathways to profitability. Policies that can
direct corporate innovation towards circularity include measures to increase product
lifetimes, expand green public procurement and improve secondary materials
markets (27).

The Clean Industrial Deal aims to stimulate demand for low-carbon products and
create lead markets for European clean technologies and products, with the EC
planning to review the public procurement framework in 2026 to introduce
sustainability, resilience and European preference criteria in public procurement for
strategic sectors. In addition, the initiative for an Industrial Decarbonisation
Accelerator Act foresees the development of an EU label on the carbon intensity of
industrial products. It will also introduce sustainability and resilience criteria and
minimum EU content requirements in public (and in some circumstances, private)
procurement in strategic sectors. The ecodesign for sustainable products regulation
foresees the introduction of mandatory green public procurement requirements for
certain product groups.

Given that public authorities are among the largest buyers of goods and services —
with public procurement accounting for up to 14% of EU Gross Domestic Product
(GDP) %°(40) — governments have a powerful role to play in shaping demand for
sustainable products and services. Examples of national actions to boost demand for
green products through public procurement are provided in Box 6.8.

Box 6.8 Boosting demand for green products through public procurement

Countries across the EU are using public procurement as a tool to promote
sustainable products and services, with a range of examples provided below.

* Belgium's Walloon region has a strategic framework for green public procurement.

» Czechia's national strategy for public procurement integrates green criteria into
public purchasing.

* In 2022, Denmark introduced eco-labels and life-cycle costing into its procurement
for selected product categories, prioritising total environmental impact and long-
term value.

* France set targets for public authorities to procure products made from reused or
recycled materials in proportions of 20% to 100% depending on the type of
product, driving demand for circular solutions.

» Luxembourg's circular economy strategy integrates eco-design and circularity into
public purchasing frameworks.

* Poland's public procurement law requires environmental criteria in tenders, offering
a legal basis for green procurement.

* Portugal has a range of initiatives incorporating circular economy principles into
various levels of procurement, including the green public procurement ECO 360
awards and the sustainability food school programme.

* In Spain, the national green public procurement plan mandates the use of the EU
Ecolabel across all levels of government procurement.

» Sweden supports public authorities through its National Agency for Public
Procurement, providing clear criteria to promote reuse, recycling and low-impact
materials.

39 WEF, 2022, 'Leading a Sustainable Land Use Transition’
(https://www3.weforum.org/docs/WEF_CEQO_Briefing_Leading_a_sustainable_land_use_transition_2022.pdf) accessed 12 April

2024.

40 EC, 2025, 'Public procurement’ (https://single-market-economy.ec.europa.eu/single-market/public-procurement_en) accessed 14

August 2025.
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The EU Ecolabel — the official EU label for environmental excellence — captures the
environmental performance of goods and services, accounting for the potential
environmental impacts from all stages of their lifecycle. Over the past 10 years, the
number of products certified with the EU Ecolabel has more than doubled (see Figure
6.3).

However, for some product categories the increase has been slower, such as for
clothing and textiles, or there has even been a decrease, as for electronic displays.
The 2023 Eurobarometer survey found that a significant majority of respondents
across the EU would like to see more EU Ecolabel products and services, showing
evidence of consumer demand for sustainable products *'(41).

41 EEA, 2024, 'Certifications to the European Ecolabel’ (https://www.eea.europa.eu/en/circularity/thematic-metrics/business/
certifications-to-the-european-ecolabel) accessed 22 May 2025.
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Figure 6.3 Product certifications under the EU Ecolabel from 2010 to 2024
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This reflects a willingness among Europeans to adopt more sustainable consumption
habits. In 2024, 60% said they were ready to pay more for products that are
recyclable, produced sustainably and easier to repair. Notably, this share declined
from 72% in 2007 to 59% in 2024, potentially due to higher inflation rates reducing
households' financial capacity to afford sustainable products “*(42). In a context
where affordability influences consumer choices, prices need to enable all European

households to choose to go green in their daily lives *3(43).

Closely linked to consumer demand for sustainable goods and services is the need
to ensure transparency, accountability and reliability when businesses report on their
own progress. The EU has put in place legislation to oblige companies to report and
to ensure the transparency, credibility and accountability of their claims. This has the
potential to prevent greenwashing and act as a powerful driver of change.

From 2025, the corporate sustainability reporting directive will require all large and
listed companies to report on sustainability. The Omnibus | and Il proposal aims to
reduce the scope of the directive by about 80%, focusing on the larger entities and
limiting the information that companies or banks can request from their smaller

suppliers. Similarly, the scope of the directive on corporate sustainability due

diligence is reduced, lifting the obligation from companies to systematically conduct

in-depth assessment of adverse impacts on the environment.

42
views-on-the-circular-economy) accessed 4 December 2024.

43
competitive-sustainable-business/) accessed 4 December 2024.
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Digitalisation offers businesses opportunities to cope with disclosure requirements.
Digital technologies can enable improved monitoring and modelling of a company's
impacts, as input to reporting *(44). The proposed green claims directive will, if
adopted, require companies to substantiate environmental claims through
assessments based on credible evidence set against international standards.

In terms of investment in sustainable businesses, in the EU around 20% of
companies' capital investments are aligned with the EU taxonomy. The highest
investments are made in the utilities sector, in particular by electricity providers where
over 60% of investments are taxonomy-aligned. Capital expenditure aligned with the
EU taxonomy reached EUR 250 billion in 2023 “3(45).

Comprehensive statistics on the prevalence of sustainable business models across
Europe and their positive impact are not available. Despite the progress, sustainable
business models remain niche, while unsustainable business models continue to
dominate across all systems. Given the strong incentives for generating financial
profits, it is unlikely that businesses can take adequate responsibility for protecting
the environment and climate, reinforcing the urgent need for a vision-driven policy
framework in which sustainable businesses can thrive “6(46).

6.2.2 Harnessing technological innovation

Technological innovation is key to changing the dynamic between the EU's economy
and nature. The innovation process encompasses the invention, emergence,
diffusion and stabilisation of new technologies or practices *(47). Innovation is not
solely driven by supply-side factors but also shaped by demand-side conditions,
including the active diffusion, implementation and use of innovations.

Closing the innovation gap with the US and China, especially in the area of advanced
technologies, is one of Europe's priorities “}(48). At the heart of Europe's
sustainability agenda lies the twin transition, whereby green and digital
transformations must advance hand-in-hand. Each must reinforce and amplify the
other to drive a more resilient, competitive and sustainable Europe (see Box 6.9).

44  Accountancy Europe, 2015, 'The Future of Corporate Reporting’ (https://accountancyeurope.eu/publications/future-corp-rep/)
accessed 23 May 2025.

45 'The EU Taxonomy's uptake on the ground - European Commission’ (https://finance.ec.europa.eu/sustainable-finance/tools-and-
standards/eu-taxonomy-sustainable-activities/eu-taxonomys-uptake-ground_en) accessed 6 August 2025.

46 Bocken, N. M. P. and Short, S. W., 2021, 'Unsustainable business models — Recognising and resolving institutionalised social and
environmental harm’, Journal of Cleaner Production 312, p. 127828 (DOI: 10.1016/j.jclepro.2021.127828).

47 Geels, F. W., et al., 2023, 'sustainability transitions in consumption-production systems’, Proceedings of the National Academy of
Sciences 120(47), p. €2310070120 (DOI: 10.1073/pnas.2310070120).

48 EC, 2024, 'EU competitiveness: Looking ahead - European Commission’ (https://commission.europa.eu/topics/strengthening-
european-competitiveness/eu-competitiveness-looking-ahead_en) accessed 6 January 2025.
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Box 6.9 Towards a green and digital Europe

The digital transition is advancing at pace, driven by breakthroughs in Artificial
Intelligence (Al), unprecedented volumes of and access to data, and advances in
technological capabilities. Its rapid evolution is transforming economies, societies
and institutions, making digitalisation a driving force for structural change. In parallel,
the green transition is gaining momentum across key societal systems, including the
energy, mobility and food sectors and the built environment, as Europe confronts the
triple planetary crisis of climate change, biodiversity loss and pollution.

Digital technologies are becoming increasingly indispensable for achieving
environmental objectives. In the energy sector, for example, digital systems can
improve demand-side flexibility, enable smart grids and optimise resource use, all of
which are critical to building low-carbon and resilient energy infrastructures. More
broadly, technologies such as Al and the Internet of Things facilitate data-driven
decision-making, real-time monitoring, predictive maintenance and the optimisation
of complex systems across a wide range of sectors.

However, digitalisation also brings significant environmental risks. Digital
technologies are resource-intensive, energy-demanding and generate increasing
volumes of electronic waste. Without targeted policy intervention, the digital transition
risks undermining climate objectives. The International Energy Agency (IEA), for
example, projects that electricity demand from data centres alone could double by
2030 — a stark reminder that digital growth must be aligned with energy and climate
policy.

To ensure digitalisation reinforces, rather than undermines, Europe's sustainability
ambitions, it is essential to address its environmental impacts through proactive
policy and regulation. Measures must include powering information and
communication technology (ICT) infrastructure with renewable energy, implementing
energy-efficient cooling solutions and promoting low-energy hardware and software
design. It is equally critical to enhance the circularity of digital products by prioritising
repairability, reuse and recycling throughout their lifecycle.

Measuring and disclosing the environmental impacts of digital technologies must
become standard across the EU policy landscape. Policy instruments such as the
scheme for rating sustainability of data centres, ecodesign for sustainable products
regulation and the introduction of Digital Product Passports are crucial steps in this
direction. These instruments improve transparency, facilitate sustainable product
design and enable circular value chains, helping to align the digital economy with
resource efficiency and climate neutrality goals.

Incremental changes to technology tend to be implemented within the relevant
industrial sector, such as the application of end-of-pipe techniques to a production
process; these changes can generally be implemented quite quickly. More profound
technological advancement results from making new technologies financially and
socially attractive to achieve market penetration, as seen for solar photovoltaics and
wind turbines (47). As an example, the rapid expansion of renewable energy in
recent years, which created jobs and accelerated reductions in GHG emissions, was
enabled by dedicated policies and rapid technological progress “*(49) , made more
urgent by the energy crisis (50).

The eco-innovation index and European innovation scoreboard show steady
improvements in overall innovation performance at the European level, even though
green innovation trends related to patents and exports have been in decline %'(51).
The EC's eco-innovation index measures performance against five themes, namely:
eco-innovation inputs, eco-innovation activities, eco-innovation outputs, resource
efficiency outcomes and socio-economic outcomes. It shows a steady growth in both

49

50
51

EEA, 2024, Trends and projections in Europe 2024, EEA Report No 11/2024, EEA, Copenhagen, Denmark
(https://www.eea.europa.eu/en/analysis/publications/trends-and-projections-in-europe-2024) accessed 28 March 2025.

IEA, 2024, World Energy Outlook 2024 (https://www.iea.org/reports/world-energy-outlook-2024) accessed 28 January 2025.
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eco-innovation inputs and outputs from 2017 to 2021, largely driven by enhanced
resource efficiency %3(52) (see briefing ‘transformative innovation’).

Looking specifically at technologies to support water resilience, Europe is a global
leader and accounts for 40% of all related patents globally 3(53). As such, efforts to
promote sustainable water management under the Water Resilience Strategy present
a business opportunity for companies bringing water technologies to market.

Despite this progress, the Draghi report found that while Europe is a leader in
cleantech, weaknesses in the innovation ecosystem and a fragmented single market
present obstacles to commercialisation, with research and innovation (R&l) spending
concentrated in mature industrial sectors such as the automotive industry (48).

In terms of barriers to commercialisation, a survey by the European Investment Bank
found that firms' capacities to commercialise innovation in the EU is constrained by a
financing gap, with access to finance representing a severe challenge for smaller
companies. In terms of how to foster commercialisation, 43% and 55% of medium
and large companies respectively cite consistent regulation in the context of the EU
single market as the main lever %(54). These constraints on commercialisation are
not new and fostering innovation has long been an EU priority.

In 2022, EU gross domestic expenditure on research reached EUR 355 billion,
representing 2.24% of GDP; this share had only slightly increased from 2.08% in
2012. The EU goal is to raise research and development investment to 3% of GDP
by 2030, with only five out of 27 Member States currently spending above 3% on
research and development (R&D; see briefing 'transformative innovation’). At the EU
level, Horizon Europe is operating with a budget of EUR 93.5 billion for the 2021-
2027 period. Central elements include the Missions under the Horizon Europe
Programme and the European Innovation Council's Pathfinder instrument.

Meanwhile, the New European Innovation Agenda identifies clean technologies as
key to both the green transition and strengthening Europe's global competitiveness.
The European Innovation Council has a budget of €10.1 billion to support innovations
of a breakthrough and disruptive nature, and those with scale-up potential that are
too risky for private investors, with a focus on funding startups and small and
medium-sized enterprises (SMEs).

The EU Innovation Fund aims to bring to the market net-zero and innovative
technologies to decarbonise European industry while also fostering competitiveness.
The revenue is derived from the EU ETS scheme. The total funding depends on the
carbon price and is expected to amount to EUR 40 billion from 2020 to 2030. The
Innovation Fund focuses on highly innovative projects in the following areas:

* low-carbon technologies, processes and products in energy-intensive industries;
«CCU;

« the construction and operation of CCS facilities;

* renewable energy generation; and

* energy storage.

However, the funding gap persists for the pilot phase of innovation in the EU,
exacerbated by low access to venture capital in Europe. Figure 6.4 illustrates the
availability of public funding for climate-related technologies in the innovation phases.
Additional support for the pilot and demonstration phases is needed in the form of
further grants, loans, loan guarantees and government procurement. Closer
collaboration between private and public actors, and knowledge sharing on promising
new technologies can draw in more private investments. The EC's European
Innovation Centre for Industrial Transformation and Emissions gathers worldwide
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EC and Cambridge Economics, 2024, EU Eco-Innovation Index 2024
(https://op.europa.eu/en/publication-detail/-/publication/afe9989d-95ac-11ef-a130-01aa75ed71a1/language-en) accessed 1
December 2024.

EIB and EPO, 2024, Financing and commercialisation of cleantech innovation (https://www.eib.org/en/publications/20240003-
commercialisation-of-clean-and-sustainable-technologies) accessed 11 June 2025.
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EPO, 2024, Innovation in water-related technologies, European Patent Office (https://www.epo.org/en/service-support/publications?
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information on innovative industrial environmental processes and assesses their
maturity and environmental performance.

Figure 6.4 Public funding available for climate-related technologies according to innovation phase
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4 B Connecting Europe Facility (CEF)
B Life
3 O Breakthrough Energy Europe
2

0 | | I L

Research and Prototype Pilot
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development deployment diffusion
Notes:  Annualised estimates are for the period 2021-2027, except for the Innovation fund which is annualised for
the period 2020-2030 and Breakthrough Energy Europe which spans the 2018-2023 period; amounts are

given in 2022 EUR values.
Source: ESABCCss).

Taking the energy system as an example, achieving net-zero emissions requires a
significant acceleration in the speed and scale at which new technologies are
deployed, through a combination of investments and policy interventions to generate
demand %(55). The IEA Net Zero Emissions by 2050 Scenario shows a pathway for
the global energy sector to achieve net-zero CO ; emissions by 2050 through the
application of a range of technologies, with the aim of limiting global warming to 1.5
°C by the end of the century.

In terms of where those technologies are in the stages from prototype through to
mature (their technological readiness levels), in 2022 approximately 34% of the
cumulative GHG emissions reductions needed by 2050 depend on technologies that
are currently at the demonstration or prototype stage and require further R&D,
technical advancements and commercial-scale demonstration pilots to reach
deployment at (see Figure 6.5). An additional 43.6% of reductions rely on
technologies that are in the early market uptake phase but are not yet commercially

55 ESABCC, 2024, Towards EU Climate neutrality: progress, policy gaps and opportunities
(https://climate-advisory-board.europa.eu/reports-and-publications/towards-eu-climate-neutrality-progress-policy-gaps-and-
opportunities) accessed 3 March 2025.
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mature %(56). To deliver the emissions reductions needed under the IEA scenario,
the pace of innovation and the scale up and deployment of technologies must
accelerate well beyond the current trajectory.

To achieve this, innovation policy should support the coordinated sharing of
knowledge and experiences from first movers to slower adopters, contributing to
lower R&D and deployment costs for energy technologies. It should also foster cross-
sector synergies and promote positive spillovers across technology areas that share
a common knowledge base, thereby enabling broader experimentation and a wider
range of application condition. Examples of where this could be helpful include
batteries, electrolysers and fuel cells which are all underpinned by electrochemistry.
In addition, policies should target the rapid deployment of less capital-intensive, small
and modular technologies with lower investment risks, such as solar panels.

Figure 6.5 Percentage of cumulative global energy emission reductions by 2050
dependent on technologies at different levels of readiness

Behavior

.6% Prototype

Mature

Demonstation

Early market uptake

Note: Percentages reflect the share of 2050 cumulative emission reductions that depend on technologies at
different stages of innovation (technological readiness levels), in order to limit global warming to 1.5 °C by
the end of the century, as modelled under the IEA Net Zero Emissions by 2050 Scenario.

Source: IEAs7).
57(577?)

In terms of the potential to harness technological innovation for decarbonisation at
the EU level, there are opportunities to commercialise emerging technologies as well

56 IEA, Energy Technology Perspectives 2020 — Special Report on Clean Energy Innovation
(https://iea.blob.core.windows.net/assets/04dc5d08-4e45-447d-a0c1-d76b5ac43987/Energy _Technology Perspectives 2020 -
_Special_Report_on_Clean_Energy Innovation.pdf) accessed 21 August 2025.

57 IEA, 2023, Net Zero Roadmap — A Global Pathway to Keep the 1.5 0C Goal in Reach - 2023 Update
(https://www.iea.org/reports/net-zero-roadmap-a-global-pathway-to-keep-the-15-0c-goal-in-reach) accessed 25 September 2025.
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as to increase the market penetration of mature technologies. The Net-Zero Industry
Act aims to increase the EU's manufacturing capacity in strategic technologies to
reach at least 40% of domestic needs by 2030. To achieve this, the EU's strategic
autonomy needs to be strengthened by focusing on the full value chain and supply
chain for critical raw materials.

For example, batteries are a key technology enabling energy storage in the energy
supply sector and decarbonisation of the transport sector through the electrification of
cars and vans. However, access to raw materials remains a major strategic challenge
and the battery industry in the EU lags behind the global competition, with China
dominating the production of low-cost lithium-ion batteries used to power electric
vehicles %(58).

The EC's 2018 Strategic Action Plan on Batteries addresses the value chain,
promotes a cross-border and integrated approach — covering all stages of the
battery ecosystem — and aims to boost innovation and competitiveness in the
industry *°(59). However, to continue electrifying all sectors, Europe needs innovation
and deployment across a range of battery technologies, since no single battery
chemistry can meet all end-user demands.

The new Battery Regulation has triggered new R&D challenges, such as sustainable
sourcing of raw materials, improving recycling rates, and reducing the environmental
impact of batteries throughout their lifecycle. The EU's two Important Projects of
Common European Interest (IPCEls) on batteries support these goals with financing
and are described in Box 6.10.

Box 6.10 Important Projects of Common European Interest (IPCEI) on batteries

The first IPCEI on batteries, launched in 2019, includes 17 companies from seven
Member States (Belgium, Finland, France, Germany, Italy, Poland and Sweden). The
project aims to deliver beyond state-of-the-art innovation across the battery value
chain, from mining and processing the raw materials, producing advanced chemical
materials, designing battery cells and modules and integrating them into smart
systems, to the recycling and repurposing of used batteries.

Innovation aims to improve all segments of the battery value chain, reduce the CO ,
footprint and waste generation and develop environmentally-friendly and sustainable
dismantling, recycling and refining in line with circular economy principles. The seven
Member States will provide up to EUR 3.2 billion in funding in the coming years and
this is expected to unlock an additional EUR 5 billion in private investments.

The second IPCEI European Battery Innovation (EuBatin) was launched in 2021. It
includes 42 companies from 12 Member States (Austria, Belgium, Croatia, Finland,
France, Germany, Greece, Italy, Poland, Slovakia, Spain and Sweden). The |IPCEI
EuBatIn will cover the entire battery value chain from the extraction of raw materials,
design and manufacture of battery cells and packs to recycling and disposal in a
circular economy, with a strong focus on sustainability. It is expected to contribute to
the development of a whole set of new technological breakthroughs, including
different cell chemistries and novel production processes as well as other innovations
in the battery value chain. This is in addition to what will be achieved thanks to the
first battery IPCEI. The 12 Member States will provide up to EUR 2.9 billion in funding
in the coming years, which is expected to unlock an additional EUR 8.8 billion in
private investments °(60).

Carbon capture, utilisation and storage (CCUS) involves the capture of CO, , which
is then either compressed and transported to be injected deep underground (CCS) or
used in a range of different applications (CCU). CCUS has the potential to:

58

59

60

ECA, The EU's industrial policy on batteries, Special report 15/2023:, Court of Auditors
(http://www.eca.europa.eu/en/publications/sr-2023-15) accessed 30 January 2025.

Clean Hydrogen Joint Undertaking, 2024, '31 new projects advancing research and innovation on hydrogen technologies — Clean
Hydrogen Partnership’ (https://www.clean-hydrogen.europa.eu/media/news/31-new-projects-advancing-research-and-innovation-

hydrogen-technologies-2024-03-11_en) accessed 30 January 2025.
IPCEI, 2025, 'About IPCEI’ (https://www.ipcei-batteries.eu/about-ipcei) accessed 14 August 2025.
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« tackle emissions in hard-to-abate sectors, such as cement, iron and steel or
chemicals;

* produce fuels, including hydrogen; and
* remove CO from the atmosphere %'(61).

It is important to note that the climate benefits associated with CCUS depend on the
CO; source, the carbon intensity of energy use in the conversion process and the
time for which CO is retained in the product. However, these applications are not yet
mature and their market application remains very limited; currently only a handful of
large-scale plants capture CO, for use in synthetic fuel and chemicals production
globally.

The Net-Zero Industry Act aims to enhance the availability of CO , storage sites, with
a binding target for EU carbon storage such that annual injection capacity should
reach at least 50 Mt of CO ; by 2030. The Act sets obligations for several oil and gas
producers to help achieve this target. However, the Scientific Advisory Board on
Climate Change warned against overestimating the mitigation potential of CCS in the
EU's long-term planning, in a context where market penetration remains very limited
in Europe (75).

In the EU, construction of the FlagshipOne e-methanol plant began in Sweden in
2024, which aims to capture CO , from a biomass-fired combined heat and power
plant to produce methanol for e-methanol shipping vessels in 2025. Two additional e-
methanol plants sourcing CO , from waste-to-energy plants are in the pipeline #4(62).

Fossil fuel phase-out in the EU should be the priority when decarbonising the EU's
energy systems, with CCU and CCS deployed to capture CO , from fossil fuel uses
that cannot currently be replaced by renewables (55). In its communication on
sustainable carbon cycles, the EC states it aims to capture between 300 megatonnes
(Mt) and 500 Mt of CO , from waste, biomass and the atmosphere to meet the EU's
net zero 2050 target. EU efforts to promote CCUS deployment include funding under
the Innovation Fund and Horizon Europe, as well as EGD support to demonstration
projects in fuel and chemical production.

EU policies incentivising demand for CCU-based fuels include specific fuel mandates
under the ReFuelEU aviation regulation, the GHG intensity objective under FuelEU
maritime regulation and the general objective to reduce the GHG intensity of
transport fuels under the renewable energy directive.

In 2023, Europe's hydrogen production capacity was approximately 11.23 Mt, while
hydrogen output was approximately 7.94 Mt with less than 1% of this production from
clean technologies (i.e. involving carbon capture or hydrogen produced from water
electrolysis) %(63). Renewable hydrogen — produced by using renewable electricity
to split water into hydrogen and oxygen — plays a central role in the EC's energy
strategy, with REPowerEU aiming to see renewable hydrogen production rise from
nearly zero in 2022 to 20.6 Mt (half domestic and half imported) by 2030 (64).

However, infrastructure to support the hydrogen market needs to be set up in
parallel. The Clean Hydrogen Partnership is:

« advancing innovation along the value chain for hydrogen technologies;

« funding projects on electrolysis technologies, large-scale demonstration of
hydrogen storage, liquid hydrogen refuelling stations, fuel cells (for maritime
applications and non-road mobile machinery) and next generation hydrogen
turbines; and

61

62

63

64

IEA, 2020, ‘A new era for CCUS — CCUS in Clean Energy Transitions — Analysis’, IEA (https://www.iea.org/reports/ccus-in-clean-
energy-transitions/a-new-era-for-ccus) accessed 9 December 2024.

IEA, 2025, 'CO , Capture and Utilisation — Energy System’ (https://www.iea.org/energy-system/carbon-capture-utilisation-and-
storage/co2-capture-and-utilisation) accessed 21 August 2025.

'Hydrogen Production | European Hydrogen Observatory’
(https://observatory.clean-hydrogen.europa.eu/hydrogen-landscape/production-trade-and-cost/hydrogen-production) accessed 14
August 2025.

EC, 2022, REPowerEU Plan — Communication from the Commission to the European Parliament, the European Council, The
Council, The European Economic and Social Committee and the Committee of the Regions, SWD No 230 final, European
Commission, Brussels (https://commission.europa.eu/publications/key-documents-repowereu_en) accessed 31 October 2024.
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« retrofitting machinery in hard-to-abate industries (1).

The EC has approved four IPCEls on hydrogen since 2022, aiming to scale up
hydrogen production, improve technological maturity, and establish a functional EU-
wide hydrogen market (see Box 6.11).

Box 6.11 IPCEIls on hydrogen

The EC has approved four Important Projects of Common European Interest
(IPCEls) on hydrogen since 2022. The aim is to scale up hydrogen production,
improve technological maturity and establish a functional, EU-wide hydrogen market.

» Hy2Tech supports innovation across the hydrogen value chain, from production to
storage, distribution and application in the mobility sector.

» Hy2Use targets industrial applications and infrastructure, supporting the deployment
of electrolysers and pipelines, and the integration of hydrogen in hard-to-abate
sectors like steel and cement.

» Hy2Infra focuses on infrastructure, including large-scale electrolysers, hydrogen
transmission and distribution pipelines, storage facilities and handling terminals
for liquid organic hydrogen carriers.

» Hy2Move focuses on hydrogen-based mobility, including the development of high-
performance fuel cells, on-board storage and on-site hydrogen production for
refuelling stations.

The European Scientific Advisory Board on Climate Change points to techno-
economic limitations in the role of hydrogen in integrated and decarbonised energy
systems, calling for hydrogen deployment to be targeted at uses that cannot be
electrified directly, notably in industrial processes and fuels for aviation and shipping.
Blending fossil gas with hydrogen and using fossil gas in the production of hydrogen
should be avoided, considering the risks of carbon lock-ins and methane leakages as
well as the immaturity of CCS and CCU (55).

6.2.3 Accelerating industrial transformation

A profound transformation of European industry is crucial to realising Europe's
ambition to become a more resilient, sustainable, circular and regenerative economy
while maintaining and fostering its international competitiveness ®*(65). The Clean
Industrial Deal aims to secure the EU as an attractive location for manufacturing,
including for energy intensive industries, and to promote cleantech and new circular
business models %(66). The deal presents measures to boost production — with a
focus on energy-intensive industries such as steel, metals and chemicals that
urgently need support to decarbonise — and the cleantech sector. The latter is at the
heart of future competitiveness and necessary for industrial transformation, circularity
and decarbonisation.

Circularity provides a means to reduce waste and extend the life of materials by
promoting recycling, reuse and sustainable production. The deal recognises that
maximising the EU's limited resources and reducing overdependencies on third-
country suppliers for raw materials is crucial for a competitive and resilient market.

The EC's policy brief, Industry 5.0: A Transformative Vision for Europe, calls for
industry to be ‘regenerative and restorative by design and by action, "giving back" the
resources used in the past, interdependent with the natural world, adaptive to change
and based on core accountability for social justice’ (65). Key principles for delivering
this vision include:

65 EC, 2021, Industry 5.0, a transformative vision for Europe - European Commission
(https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/industry-50-
transformative-vision-europe_en) accessed 15 January 2025.

66 EC, 2025, Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions. The Clean Industrial Deal: A joint roadmap for competitiveness and decarbonisation.
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* redesigning production to eliminate waste and pollution;
* keeping products and materials in productive use; and
* regenerating natural systems and enhancing carbon sinks.

Promising innovations must be upscaled — enabled by subsidies, capital grants,
infrastructure investments and regulations. This must be coupled with measures to
phase out polluting technologies (47).

Circular economy measures in industry need to move beyond recycling materials and
managing waste: they must also reduce the demand for materials and reduce EU
dependencies on imports of critical raw materials. The implementation of the
ecodesign for sustainable products regulation is crucial in scaling up circular product
design and ensuring that products are durable, maintainable, repairable, upgradable
and recyclable. Other recent policy revisions are also shifting the focus from the end-
of-life phase for products to the whole lifecycle (e.g. the batteries regulation and the

proposed end-of-life vehicles regulation).

The EC recommendation for products that are safe and sustainable by design
provides a voluntary approach to guide the innovation process for chemicals and
materials, aiming to minimise harm along the product lifecycle. Future decisions on
policy proposals, such as green claims and carbon removals and carbon farming, will

also provide important signals to the market.

There are synergies in the circularity and decarbonisation agendas, with circularity
reducing GHG emissions through more efficient material flows. For example, if glass
waste is collected and processed into recyclables, and used to produce new glass,
then the glass industry needs less energy than when using virgin materials.

The waste sector was responsible for 3.8% of GHG emissions in the EU in 2023
67(67). These are generated by the treatment and disposal of solid and liquid waste,
with methane from landfills accounting for about 70% of these emissions %(68).
Better use of waste as a resource would help reduce emissions in other sectors.
Options to reduce emissions from waste treatment are shown in Table 6.1 below.

PATHWAYS OF WASTE
Waste prevention

OPTIONS TO REDUCE EMISSIONS
Reduce: measures to reduce waste,
’@ including extending product lifetime.
This affects all other pathways.
Recycling: optimisation of sorting and
processing to reduce impacts.

Processing and recycling

Residues from sorting
processes are usually either
landfilled or incinerated

&8

Biological treatme Recovery/recycling: use biological
 —

Composting and anaerobic

Celfe[SilelaNelelpligl oV AN EREMNOptimise: processing.

and nitrous oxide emissions.

WEISElgller | Bellefefe[[e=INIEE I EliIReduce: methane and nitrous oxide

has to be reported under its leakage.

component processes e.g.

sorting and biological

processes to recover energy from waste.

Table 6.1 Opportunities to reduce emissions from waste treatment

OTHER SECTORS IMPACTED
Waste prevention reduces emissions across
all sectors.

Emissions due to fuel/energy needed for the
recycling process accounted for in the
energy sector.

Where recycled materials replace the need
for virgin materials, the production of virgin
materials and related emissions from
manufacturing and industry will be
reduced (industrial processes and product
use (IPPU)/energy).

Clean compost/digestate can substitute
mineral fertilisers/soil improvers
(IPPU/agriculture). However, the output of
mechanical- biological treatment is too
contaminated to be used as fertiliser or solil
conditioner on land.

Methane from anaerobic digestion can be
used as fuel for energy production,

67 EEA, 2025, 'EEA greenhouse gases — data viewer' (https://www.eea.europa.eu/en/analysis/maps-and-charts/greenhouse-gases-

viewer-data-viewers) accessed 29 April 2025.

68 EEA, 2024, Capturing the climate change mitigation benefits of circular economy and waste sector policies and measures, EEA
Briefing no. 25/2023 (https://www.eea.europa.eu/publications/capturing-the-climate-change-mitigation) accessed 16 June 2025.
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processes replacing alternative fuels.
Incineration Recycling: optimise separate collection or Energy recovery through incineration leads
extraction of recyclables before incineration. to new/replacement activity data for energy
CO; emissions during generation.
treatment: Recycling: extract some recyclables from
- Without energy recovery the incineration slag. Incineration slags can in some cases be
» With energy recovery treated and replace some virgin (mineral)
(IS eIR T olo i LRI [ST@Recovery: optimisise energy recovery materials (IPPU/energy).
waste sector) process.
Metals extracted from slags can replace
o Reduce: prevent waste, particularly from  some virgin metals — metals sector
EQiW] fossil-based materials. (IPPU/energy).

Preventing fossil-based products from being
produced can reduce upstream emissions in
manufacturing (e.g. plastics).

Landfill Recycling: improve collection, sorting and Increased recycling may have an impact on
processing. waste transfer routes (transport), energy
Generation of methane consumption and replacement of virgin
duringdegradation of Recovery: capture methane. materials (IPPU/energy).

biodegradable waste

Disposal: divert waste from landfill to other Methane captured from landfills can be used
pathways, pre-treat to reduce biological for energy recovery.

activity, close and remediate landfills.

Downstream impacts of diversion to other
Reduce: prevent biodegradable waste. pathways.

Prevention can reduce upstream impacts in
manufacturing/agriculture due to decreased
production emissions.
Waste transport Optimise: waste transport and collection = Measures related to waste treatment
E systems. pathways may have a knock-on impact on
O transport of waste, goods and materials.

Transport emissions are accounted for in
the transport sector.
Source: EEA(68).

Going forward, there is an opportunity to include circular economy actions more
comprehensively in national climate policies and measures to reap synergies and
accelerate reductions in GHG emissions (68).

The challenge in the context of the energy transition is to increase the use of
renewable energy for heating and cooling, to electrify industrial processes and to
scale up decarbonisation technologies, such as renewable hydrogen. As mentioned
in Chapter 1, the energy crisis triggered by Russia's invasion of Ukraine has
accelerated the transformation of energy markets %%(69).

The single market provides a key lever in Europe's response to the energy crisis,
enabling a coordinated emergency response with interventions in both the electricity
and gas markets as well as the acceleration of permitting for renewables "°(70). In
2023, the share of renewable energy in final energy consumption stood at 24.5% in
the EU 7(71). Rising energy prices coupled with incentives aimed at mitigating the
burden for consumers stimulated a rapid uptake in solar photovoltaics across six key
markets, namely Germany, Spain, the Netherlands, France, Italy and Sweden (69).
Looking forward, the Letta report calls for 'a decisive step towards market integration

69 IEA, 2023, Renewable Energy Market Update — Outlook for 2023 and 2024 (https://www.iea.org/reports/renewable-energy-market-
update-june-2023) accessed 1 June 2023.

70 Letta, E., 2024, Much More Than a Market, Speed, Security, Solidarity (https://www.consilium.europa.eu/media/ny3j24sm/much-
more-than-a-market-report-by-enrico-letta.pdf) accessed 17 June 2025.

71 EEA, 2025, 'share of energy consumption from renewable sources in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/share-of-energy-consumption-from) accessed 17 June 2025.
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and common action’ to deliver a secure, affordable and sustainable energy system
(83).

Industrial electrification requires additional renewable energy infrastructure,
expanded transmission and distribution grids, energy storage and smart grids.
Energy-intensive industries, such as cement, aluminium and steel, face challenges
due to their 'hard-to-abate’ characteristics. Investment is needed to accelerate the
deployment of clean technologies, such as reducing the clinker-to-cement ratio in
cement production, industrial waste heat recovery, and ‘green steel'.

Regarding the production of green steel, a plant is under construction in Boden,
Sweden, which aims to use renewable hydrogen to produce 5 million tonnes of green
steel annually by 2030, cutting steelmaking emissions by 95% 7%(72). Nevertheless,
the slow development of pipeline infrastructure for renewable hydrogen is prolonging
dependence on old technologies and slowing down the transition 3(73).

Due to their current dependence on fossil fuels, energy-intensive industries will
require support in order to transition to electrification while competing with operators
outside the EU that benefit from cheaper energy supplies and weaker regulation. The
Carbon Border Adjustment Mechanism (CBAM) will be crucial for protecting
competitiveness and ensuring that the EU's climate objectives are not undermined,
by ensuring that a price has been paid for the embedded carbon emissions
generated in the production of certain goods imported into the EU. The mechanism
will apply to cement, iron and steel, aluminium, fertilisers, electricity and hydrogen
from January 2026.

State aid can be used to support the phase out of carbon-intensive technologies in
heavy industry, as foreseen in the EC's Competitiveness Compass 4(74). As EU
heavy industry asset stock expires, there are opportunities to shift to cleaner options.
Increasing carbon prices create an incentive for companies to avoid investments in
fossil-fuel technologies that would create a 20-year carbon lock-in and stranded
assets over the long term.

As discussed in the section on harnessing technological innovation above, CCS,
CCS and CCUS are seen as solutions for the decarbonisation of hard-to-abate
industries. Indeed, key industries, including energy production, heavy manufacturing
and waste management, rely on CCS to deliver their GHG emission reductions. The
EC's industrial carbon management strategy identifies a set of actions to be taken, at
EU and national level, to establish a single market for CO . in Europe and to foster
investments in industrial carbon management technologies.

75(757)

Looking at other sectors, buildings account for one-third of EU material consumption
and contribute 35% of its annual GHG emissions. Circularity in the construction
sector — by extending the lifespan of buildings, designing for reuse, substituting
high-carbon materials and promoting recycling — could reduce material-related GHG
emissions along a building's lifecycle by up to 61% "*(76). Box 6.12 provides an
example of the use of bio-based waste to produce construction materials.

72

73

74

75

76

Stegra Boden, 2025, 'stegra Boden — World's first large-scale green steel plant -Stegra’ (https://stegra.com/the-boden-plant)
accessed 30 January 2025.

ABN AMRO Bank, 2025, 'ESG Economist: EU-ETS in the spot light' (https://www.abnamro.com/research/en/our-research/esg-
economist-eu-ets-in-the-spot-light) accessed 4 December 2024.

EC, 2025, 'An EU Compass to regain competitiveness and secure sustainable prosperity’
(https://ec.europa.eu/commission/presscorner/detail/en/ip_25_339) accessed 30 January 2025.

ESABCC, 2024, Towards climate neutral and resilient energy networks across Europe - advice on draft scenarios under the EU
regulation on trans-European energy networks (https://climate-advisory-board.europa.eu/reports-and-publications/towards-climate-
neutral-and-resilient-energy-networks-across-europe-advice-on-draft-scenarios-under-the-eu-regulation-on-trans-european-energy-
networks) accessed 30 January 2025.

EEA, 2020, Cutting greenhouse gas emissions through circular economy actions in the buildings sector, EEA Briefing
(https://www.eea.europa.eu/en/analysis/publications/cutting-greenhouse-gas-emissions-through-circular-economy-actions-in-the-
buildings-sector) accessed 2 June 2025.
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Box 6.12 Use of bio-based waste in the construction sector

Using bio-based waste in construction offers a sustainable alternative to traditional
materials, promoting lower carbon emissions and resource efficiency while
supporting local economies. Recycling waste also mitigates the pressures on
ecosystems from using virgin biomass feedstocks. Biowaste like wood fibres and
agricultural residues (straw, rice husks, hop and hemp fibres) can be used to create
sustainable building materials. As an example, hemp residues are used to produce
hempcrete, a bio-composite made from hemp and lime that provides insulation and
resists mould.

Currently, bio-based waste material use remains niche due to a lack of infrastructure,
low market awareness amongst developers and architects, and the fact that these
materials are typically more expensive than virgin ones. Several Member States have
taken action to address these barriers.

Sweden requires climate declarations for new build, whereby construction projects
must document their climate impacts. Denmark has tightened the climate
requirements for new build to an average of 7.1kg CO , e/m? /year. Both policies
incentivise the use of low-carbon intensive building materials, such as biowaste.

The Finnish Bioeconomy Strategy promotes the use of wood and other natural
materials in new construction, and fosters new technologies to increase energy and
material efficiency. The Austrian Bioeconomy Strategy includes measures to enhance
the use of wood in construction, including wood residues.

Regarding the electrification of private mobility, the European automobile sector has
been relatively slow to respond to the shift from internal combustion engines to the
electrified powertrains used in electric vehicles and has lost market share to
competitors in China and the US. China now dominates both battery cell and electric
vehicle production; it produces 71% of battery cells and 66% of electric vehicles
globally 7(77).

In early 2024, with the aim of bolstering European battery capacity, the European
Investment Bank financed Europe's first circular battery production gigafactory,
Northvolt Ett, in Skelleftea, Sweden. The EUR 942.6 million deal was financed by
EUR 453.6 million from the Swedish National Debt Office Riksgalden, EUR 362.9
million from the InvestEU programme and EUR 126.1 million from commercial banks
8(78). In a significant setback, Northvolt filed for bankruptcy in 2024 and closed down
cell production in Sweden in 2025, casting doubts on the future of the Northvolt
battery plant currently under construction in Germany "°(79).

More broadly, 12 out of 16 planned European-led battery factories have been
delayed or cancelled due to a lack of skilled technicians, high energy costs, slowing
demand for electric vehicles and a lack of economies of scale compered to Chinese
competitors ¥(80). The slow shift in the European automobile industry towards
battery technology has resulted in weak demand in Europe, with European
automakers continuing to lobby to delay plans to phase out combustion engine cars
by 2035 '(81).

Nevertheless, the 2035 zero-emission target sends a clear signal to operators along
the electric vehicle supply chain, including battery producers, that EU demand will

77 McKinsey, 2023, 'A road map for the automotive industry in Europe’ (https://www.mckinsey.com/industries/automotive-and-
assembly/our-insights/a-road-map-for-europes-automotive-industry) accessed 2 June 2025.

78 EIB, 'sweden: EIB finances Northvolt's battery factory with over $1 billion’ (https://www.eib.org/en/press/all/2024-011-eib-finances-
northvolt-s-battery-factory-with-over-usd1-billion) accessed 2 June 2025.

79 electrive, 2025, 'After production halt in Sweden: Work at Northvolt plant in Germany continues - electrive.com’
(https://www.electrive.com/2025/05/23/after-production-halt-in-sweden-work-at-northvolt-plant-in-germany-continues/) accessed 2
June 2025.

80 Wilkes, W., et al., 2024, 'Europe's big battery ambitions are failing, and China is benefiting’, Fortune Europe
(https://fortune.com/europe/2024/12/10/europes-big-battery-ambitions-china-benefiting/) accessed 11 December 2024.

81 O'Carroll, L., 2024, 'BMW chief says EU combustion engine ban will shrink car industry’, The Guardian, 15 October 2024
(https://www.theguardian.com/business/2024/oct/15/bmw-chief-eu-combustion-engine-ban-car-industry) accessed 11 December
2024.
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increase and could be complemented by subsidies for electric vehicles — well-
proven to incentivise market uptake across European countries 8(82).

83(83 2727)

A key EU ambition is to carve out space in the clean technology market, seizing the
opportunity presented by the global drive for decarbonisation and challenging
Chinese dominance in clean technology and electric vehicles.

Europe faces a trade-off between the speed of decarbonisation in Europe and the
sustainability and competitiveness of its domestic industries. While Chinese
technology currently offers the cheapest and most efficient route to decarbonisation,
investing in the European industrial transformation offers a source of sustainable
economic growth and employment (48).

6.2.4 Fostering social innovation

Social innovation entails changes to social norms, behaviours and institutions. It goes
beyond incremental changes in technology and has the potential to foster deep
transformations in European society. Fostering new social relations, organisational
models and behaviours provides the necessary complement to technological
advancements.

Changes in social practices and lifestyles can shift consumption to less material- and
carbon-intensive products and services, and reduce environmental pressures from
consumption, especially if facilitated by product policy, circular business models and
well-informed consumer choices #(84).

A 2024 Eurobarometer survey on European attitudes towards the environment found
a readiness for more sustainable consumer behaviour, with almost 6 in 10
respondents willing to pay more for sustainable products that are easier to repair,
recycle and/or produce in an environmentally sustainable way. People supported
reducing the amount of waste by sorting their waste for recycling correctly and using
reusable packaging 2(85). Initiatives are ongoing at the local level, with Box 6.13
summarising efforts to reduce the carbon footprint of food and housing in Brussels.

82 MIT, 'some countries are ending support for EVs. Is it too soon?’, MIT Technology Review
(https://www.technologyreview.com/2024/09/23/1104247/ending-ev-subsidies/) accessed 11 December 2024.

83 EC, 'Enrico Letta's Report on the Future of the Single Market' (https://single-market-economy.ec.europa.eu/news/enrico-lettas-
report-future-single-market-2024-04-10_en) accessed 2 June 2025.

84 EEA, 2023, Conditions and pathways for sustainable and circular consumption in Europe, EEA Briefing no. 11/2023
(https://www.eea.europa.eu/publications/conditions-and-pathways-for-sustainable/conditions-and-pathways-for-sustainable)
accessed 22 November 2023.

85 EC, 2024, 'Attitudes of Europeans towards the environment - May 2024 - Eurobarometer survey’
(https://europa.eu/eurobarometer/surveys/detail/3173) accessed 14 January 2025.
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Box 6.13 Reducing Brussel's carbon footprint through food and housing

Brussels is actively pursuing a just transition to climate neutrality by 2050,
underpinning mitigation and adaptation objectives with social fairness. The city's
Climate Plan was developed through active engagement with residents, as well as
public and private stakeholders. It is cutting the city's GHG emissions while tackling
social inequalities to ensure that climate action benefits all residents equitably. The
plan sets measurable goals across the energy, housing and food sectors. It targets
social inequalities related to exposure to heat and floods, energy costs, and access
to healthy food and green spaces.

The part of the plan focusing on food and urban agriculture aims to ensure that urban
residents, including marginalised groups, can access affordable, sustainable food
while supporting people active in urban agriculture. Concrete measures include the
creating food aid distribution channels to ensure access to ecological and healthy
food for those in need, and the establishing neighbourhood kitchens in collaboration
with local supermarkets in municipalities across the Brussels-Capital Region (4).

Under the energy aspect of the Climate Plan, Brussels is renovating over 1,000
social housing units to improve energy efficiency, ventilation and indoor comfort. The
intention is to directly address fuel poverty and heat stress among vulnerable
populations, ensuring tangible social benefits from climate action. Thanks to this
large-scale renovation, Brussels is mitigating emissions from housing, improving
living conditions for disadvantaged residents, and reducing energy costs. In addition,
the Plan is boosting the local production and consumption of renewable energy,
aiming to double the city's photovoltaic energy production by 2030.

See also Belgium's country profile.

In the food system, initiatives to address food waste include redistribution of surplus
food, awareness raising, date-labelling initiatives, as well as fiscal and financial
incentives designed to engage all the actors across the supply chain #(86). In some
countries, environmental sustainability is being incorporated into dietary
recommendations. For example, Nordic nutrition recommendations were updated for
sustainability in 2023 ¥(87).

Community-supported agriculture — where consumers purchase a share of a farm's
produce in advance and receive regular distributions of fresh, seasonal food — foster
direct relationships between producers and consumers, reducing reliance on
industrialised food systems and fostering healthy diets ®¥(88). However, high upfront
costs for consumers limit accessibility, particularly for low-income households, while
other hurdles include limited convenience compared to supermarkets and time
constraints related to preparing fresh produce. Stronger policy support, expanded
awareness campaigns and enhanced cooperation projects are needed to increase
the scale, accessibility and overall impact #(89).

With the concentration of the population in urban areas, cities have a key role to play
in addressing energy demand. Decentralised collective prosumers — or energy
communities — have a role to play in shifting from a conventional top-down power
system to a distributed system combining large and small energy producers at
different levels of the electricity grid. Energy communities involve cooperation around
decentralised and small-scale energy production. They are open and voluntary in
nature and involve a business model where people jointly own and participate in
renewable energy or energy efficiency projects.

86 EEA, 2025, Preventing waste in Europe — Progress and challenges, with a focus on food waste, EEA Report No 02/2025,
European Environment Agency (https://www.eea.europa.eu/en/analysis/publications/preventing-waste-in-europe-progress-and-
challenges-with-a-focus-on-food-waste) accessed 4 January 2025.

87 Norden, 2023, 'Nordic Nutrition Recommendations 2023’ (https://www.norden.org/en/publication/nordic-nutrition-recommendations-
2023) accessed 14 January 2025.

88 IPES-Food, 2019, Towards a Common Food Policy for the European Union: the policy reform and realignment that is required to
build sustainable food systems in Europe, International Panel of Experts on Sustainable Food Systems, Brussels (https://ipes-
food.org/report/towards-a-common-food-policy-for-the-eu/) accessed 5 April 2024.

89 EEA, 'Innovating for sustainability’, European Environment Agency (https://www.eea.europa.eu/highlights/innovating-for-
sustainability) accessed 15 January 2025.
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On the Danish island of Samsg, the local community has been a pioneer of the island
clean energy transition for more than 20 years and it is a net energy producer (see
Box 6.14).

Box 6.14 Denmark's renewable energy island — the Samsg success story

Samsg, an island off Denmark's Jutland Peninsula, provides a leading example of
community-driven transformation of local energy systems. In 1997, the island's
community committed to shifting away from imported oil, diesel and petrol to become
Denmark's 'renewable energy island’. By 2007, it produced more renewable energy
than it consumed through wind turbines, biomass-fuelled district heating, solar power
and efficiency measures.

Samsga's model relies on social innovation and local ownership. Citizens, farmers,
municipal authorities and private investors have collectively invested up to EUR 60
million in renewable infrastructure. Community-owned wind cooperatives and
municipally-supported district heating systems channel returns into the local
economy.

The Samsg Energy Academy was established in 2007 as a hub for capacity-building,
community development and sustainable solutions. The Academy organises
workshops and study tours, promoting the island's approach to community
engagement and change management through its pioneer guide. Looking ahead,
Samsg aims to become completely fossil-free by 2030, expanding renewable energy
use into heating, transport and ferry operations via electrification measures *(90).

REScoop is the European federation of energy communities, a growing network of
2,500 energy communities from across Europe involving 2 million people who are
active in the energy transition. These communities play an increasingly substantial
role in the transition to low-carbon systems, devolving energy production and
consumption to the local level and empowering citizens °'(91). Small-scale
prosumers consume energy that they produce, with electric vehicles and heat pumps
integrating electricity from decentralised wind and solar installations; this offers the
flexibility to accommodate variable supply ®2(92). Where industrial facilities are sited
near urban areas, district heating networks can channel waste heat to residential
homes %(93).

Currently, people who want to initiate and implement a prosumer project are likely to
face several challenges. The cost of the project may be too high, national regulations
may not permit a prosumer model that would fit the situation or there may be
insufficient volunteers prepared to put in the effort needed to develop the project.
Lack of knowledge and expertise can also be an issue, since prosumerism may
require expertise in many different areas, including technology, policies, regulations
and financing. These barriers can be reduced by effective policies and support
frameworks (92).

As an example of the power of consumer choice, the electrification of residential
heating through the uptake of heat pumps has significant potential to cut GHG
emissions. In their impact assessment setting out pathways towards the 2040 climate
target, the EC foresees the installation of close to 60 million heat pumps by 2030 and
over 80 million by 2040 %(94).

90 EC, 2020, 'Profile: Samsg — an island inspiring energy communities around the world | Clean energy for EU islands’, Clean energy
for EU islands (https://clean-energy-islands.ec.europa.eu/news/profile-samso-island-inspiring-energy-communities-around-world)
accessed 29 August 2025.

91 Sareen, S., et al., 2024, 'Watt sense of community? A human geography agenda on energy communities’, Progress in
Environmental Geography 3(4), pp. 289-310 (DOI: 10.1177/27539687241287795).

92 EEA, 2022, Energy prosumers in Europe — citizen participation in the energy transition, EEA Report No 01/2022
(https://www.eea.europa.eu/publications/the-role-of-prosumers-of) accessed 24 May 2023.

93 Agora Energiewende, 2019, European Energy Transition 2030: The Big Picture
(https://www.agora-energiewende.org/publications/european-energy-transition-2030-the-big-picture) accessed 16 June 2025.
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According to the European Heat Pump Association (EHPA) the 24 million heat pumps
currently installed in Europe substitute 1.6% of EU total annual gas consumption and
save 45 mega tonnes of CO ; emissions annually, which represents around 4.9% of
EU emissions from buildings *3(95). However, the uptake of heat pump varies
significantly across Europe, with overall sales falling in 2023 and 2024 after 10 years
of growth. This will need to accelerate to deliver the cuts to building's energy
consumption needed to meet the EU's climate targets *(96).

Policies and fiscal measures have been successfully used to cut the cost of heat
pumps for consumers. Currently five Members States foster uptake through a lower
value-added-tax rate on heat pumps than on fossil fuel boilers: Belgium, France,
Ireland, Portugal and Romania *(97). Other Member States use instruments such as
grants and tax deductions. The electricity-to-gas price ratio also affects sales, with
uptake promoted by low electricity prices against higher gas prices.

The recent Clean Industrial Deal aims to ensure equal access to the clean transition
for all citizens, and recommends social leasing of expensive clean tech such as zero-
emission vehicles and heat pumps. The EC will publish guidance on social leasing in
2025.

Regarding social innovation in the urban context, the New European Bauhaus
initiative has a focus on the neighbourhood level to identify sustainable, inclusive
solutions tailormade for each community. Engaging citizens and understanding their
needs are essential for effective participation to achieve equitable urban outcomes —
especially for vulnerable groups. Public engagement in defining a city's visions and
pathways can bring buy-in and participation.

The rise of remote and hybrid working has the potential to reduce commuting and its
environmental impacts, while reshaping labour markets and urban mobility patterns.
The COVID-19 pandemic demonstrated that existing technologies and policies can
support effective alternatives to daily commuting. As people increasingly explore
flexible arrangements, these shifts could contribute to more sustainable, less car-
dependent lifestyles. However, adequate economic and social policies are needed to
ensure that changes to working patterns are sustainable *(98).

Several EU Missions under Horizon Europe have been looking beyond technological
development with a view to supporting sustainability through social innovation (99).
The approaches include high levels of citizen engagement, cross-sectoral
collaboration, alignment with EU policies, fostering innovative solutions, mobilising
resources and creating platforms for long-term systemic change *(99). The
Partnerships for Regional Innovation involvregions and seven cities across four
Member States and aims to share good prad—_§ and connect regional, national and
EU initiatives for the green and digital transformations.

6.2.5 Creating green jobs and building up skills

People's prosperity depends on livelihoods with access to high-quality jobs. At the
same time, it is crucial for businesses to have access to people with the right skills

94 EC, 2024, 'Commission staff working document — Impact assessment report Part 1 accompanying the document Communication
from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee
of the Regions Securing our future Europe's 2040 climate target and path to climate neutrality by 2050 building a sustainable, just
and prosperous society (SWD/2024/63 final)' (https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52024SC0063)
accessed 15 June 2025.

95 EHPA, 'Europe avoiding 5.5 billion cubic metres of gas with heat pumps’, European Heat Pump Association
(https://www.ehpa.org/news-and-resources/news/europe-avoiding-5-5-billion-cubic-metres-of-gas-with-heat-pumps/) accessed 21
March 2025.

96 EHPA, 2024, European Heat Pump Market and Statistics Report 2024
(https://www.ehpa.org/wp-content/uploads/2024/08/Executive-summary_EHPA-heat-pump-market-and-statistic-report-2024-2.pdf)
accessed 21 March 2025.

97 EHPA, 2024, 'European countries failing to make heat pumps affordable’, European Heat Pump Association
(https://www.ehpa.org/news-and-resources/news/heat-pumps-versus-boilers-taxes-and-running-costs/) accessed 21 March 2025.

98 EEA, 2023, From the daily office commute to flexible working patterns — teleworking and sustainability, EEA Briefing no. 22/2022
(https://www.eea.europa.eu/publications/from-the-daily-office-commute) accessed 31 October 2023.

99 EC, 2023, 'Horizon Europe: EU Missions', European Commission
(https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3931) accessed 21 March 2025.
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and training to enable innovation to be upscaled and industrial transformation to be
accelerated. As carbon-intensive activities — such as coal mining and shale
extraction — are phased out and operations close, significant job losses are
expected in affected regions, typically in rural areas. This could further increase
existing social inequalities, and reinforces the need to balance the phase-out of
fossil-fuel industries with the build-up of new economic activities (4). Spain is
regarded as a frontrunner in implementing just transition policies, with the country's
approach described in Box 6.15.

Box 6.15 Managing the green transition in Spain

Under its Strategic Energy and Climate Framework, Spain aims to decarbonise its
economy and phase out nuclear, while at the same time ensuring that the transition
benefits society and mitigates negative impacts. Spain is implementing the phased
closure of its coal industry, leading to socio-economic impacts, particularly in rural
regions already facing depopulation and economic decline. Most coal mines were
closed in 2018, with coal-fired power plants now shutting down towards the goal of
total closure around 2026-2027.

To manage this transformation, the Spanish Just Transition Strategy ensures equal
opportunities for vulnerable groups and rural areas, builds new skills and capacities
among workers, and promotes new opportunities. The Strategy prioritises job
creation and economic diversification, and delivers capacity building for electricity
infrastructure alongside tailored financial support for new businesses. Measures
target displaced coal and nuclear sector workers, as well as local businesses and
communities dependent on these industries. Special attention is given to groups at
risk of exclusion, including women, youth, people with disabilities and the long-term
unemployed.

In delivering a just transition, Spain has effectively used European funds, integrating
just transition components into its Recovery, Transformation and Resilience Plan,
supported by EUR 300 million in NextGeneration EU funds (4). See also Spain's
country profile.

The Clean Industrial Deal presents several important flagship actions related to skills
and quality jobs for social fairness. These include the Union of Skills — launched in
March 2025 to equip people for a competitive Europe — and a Quality Jobs
Roadmap. The latter is to be developed together with social partners to support fair
wages, good working conditions, training and fair job transitions for workers and self-
employed people, notably by increasing collective bargaining coverage’ '(100).

Alack of consensus around defining what green activities, sectors or jobs are,
coupled with measurement difficulties, make it challenging to quantify the impact of
the green transition on labour markets °'(101). Nevertheless, data from the
environmental goods and services sector indicate that between 2010 and 2021,
employment in the sector grew at a faster rate than the EU's overall employment rate
192(102) ; in 2022, the number of full-time equivalent employees in this sector reached
6.7 million "3(103). Employment related to the management of energy resources
grew by a factor of 4.3 between 2000 and 2022 (103).

In terms of past trends with green job creation, more than 2 million full-time
equivalent jobs related to renewable energy and energy efficiency have been created
in the EU over the same period. Job creation in these sectors stem from the
production of renewable energy and the manufacturing of renewable energy and
energy-efficient equipment, as well as installation, engineering and research

100 EC, 2024, 'Commission 2024-2029’ (https://commission.europa.eu/about/commission-2024-2029_en) accessed 9 January 2025.

101 JRC, et al., 2025, Green Jobs. A critique of the occupational approach to measure the employment implications of the green
transition, No JRC140967 (https://publications.jrc.ec.europa.eu/repository/handle/JRC140967) accessed 25 March 2025.

102 EEA, 2024, 'Employment in the environmental goods and services sector in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/employment-in-the-environmental-goods) accessed 13 December 2024.

103 Eurostat, 2025, 'Environmental economy — statistics on employment and growth’ (https://ec.europa.eu/eurostat/statistics-
explained/index.php?tite=Environmental_economy_
%E2%80%93_statistics_on_employment_and_growth#Employment_by_environmental_domain ) accessed 23 May 2025.
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services. Employment in the production of energy from renewable sources doubled
from around 600,000 in 2021 to 1.2 million in 2022 (103) (see briefing 'green
employment’).

Looking ahead, estimates suggest that implementation of the EGD will generate up
to 2.5 million additional jobs in the EU '®(104). Translating this potential into reality
will require substantial investment into vocational education and training to ensure
that workers' skills correspond to labour market needs '°°(105). The twin — digital
and green — transition looks set to drive employment trends up to 2035, requiring a
revolution in skills development that involves all workers across all levels of
qualification and seniority, sectors and occupations. The supply of skills for jobs in
eco-innovation, as well as technicians to implement green solutions, needs to be
fortified through targeted education and training '%(106).

Meanwhile, workers in declining sectors and regions need to be reskilled to enable
them to find new employment. Box 6.16 describes action to reskill workers from the
shale energy sector in Estonia.

Box 6.16 Phasing out shale energy while creating green jobs in Estonia

Estonia is managing the transition away from its carbon-intensive oil shale industry in
Ida-Virumaa through a comprehensive, socially-inclusive plan that balances
environmental goals with economic and social equity. Estonia's Territorial Just
Transition Plan aims to diversify the regional economy, support workers, and address
health and social disparities while moving Estonia towards renewable energy and
energy efficiency improvements.

The plan focuses on economic diversification. The government plans to create over
1,100 jobs in green sectors and retrain around 13,500 workers for low-carbon
employment. Investments in SMEs as well as innovation, are prioritised, with 80% of
the Plan's budget allocated to economic development. One example is the
establishment of a factory producing rare earth magnets, supported by an EU grant.

To support workers during the transition, the Plan includes a fund to provide
transitional income support for oil shale workers who are laid off, covering their wage
loss as they seek less carbon-intensive employment. Environmental health is another
priority. Ida-Virumaa's residents experience poorer health than the rest of Estonia,
largely due to pollution from mining and industrial activities. The Plan aims to address
these inequalities by improving healthcare and investing in community well-being (4).

See also Estonia's country profile.

Employment projections suggest the potential for job creation varies across
European regions and across sectors '(107). The construction industry, for instance,
is expected to benefit from significant job creation stemming from energy efficiency
enhancements and the expansion of renewable energy infrastructure '°(108) as well
as retrofitting of buildings with property-level flood resilience measures.

The Net-Zero Industry Act goal to expand net-zero industrial capacity is foreseen to
create additional jobs to enable the installation of these technologies (109). Up to
2030, it is estimated that the investment needs for retraining, reskilling and upskilling
in the manufacture of strategic net-zero technologies alone will range between EUR
3.1 billion and EUR 4.1 billion "°(109).

104 CEDEFOP, 2021, The green employment and skills transformation (https://www.cedefop.europa.eu/en/publications/4206) accessed
26 August 2025.

105 CEDEFOP, 2024, Greening apprenticeships (https://www.cedefop.europa.eu/en/publications/9194) accessed 4 April 2025.

106 EC, 2025, 'European Skills Agenda’ (https://employment-social-affairs.ec.europa.eu/policies-and-activities/skills-and-qualifications/
european-skills-agenda_en) accessed 25 March 2025.

107 EC, 2023, Employment and social developments in Europe 2023, Publications Office of the European Union
(https://data.europa.eu/doi/10.2767/089698) accessed 9 January 2025.

108 Coalition for Urban Transitions, 2020, The Economic Case for Greening the Global Recovery through Cities: 7 priorities for national
governments (https://urbantransitions.global/en/publication/the-economic-case-for-greening-the-global-recovery-through-cities/)
accessed 9 January 2025.

109 EC, 2023, 'Investment needs assessment and funding availabilities to strengthen EU's Net-Zero technology manufacturing capacity
SWD(2023) 68’ (https://single-market-economy.ec.europa.eu/publications/staff-working-document-investment-needs-assessment-
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The transition to a more circular economy is also expected to result in significant job
creation. ‘Circular jobs' are those that either directly involve or indirectly support the
transition to a more circular economy "°(110). In 2023, 4.4 million people were
employed in circular economy sectors in the EU, with a 14% increase recorded since
2010 "™(111). The circular potential of the European remanufacturing market is
expected to expand from its current value of EUR 31 billion to EUR 100 billion by
2030, generating 500,000 new jobs (66). However, current studies tend to focus
primarily on job creation and less on job quality. Ensuring decent work in the circular
economy is key for a just transition towards environmentally-sustainable economies
and societies "%(112).

Finally, action to save water under the Water Resilience Strategy is also foreseen to
create new jobs. In 2022, the water technology sector provided 1.6 million jobs
across 81,500 enterprises, mostly SMEs '*(113). A recent estimate found that up-
scaling water saving technology across four industrial sectors — namely semi-
conductors, data centres, renewable hydrogen and electric vehicle batteries — could
support over 9,600 jobs per year "4(114).

The EU is currently investing in skills through several funding mechanisms. The EU
Cohesion Fund is investing EUR 44.2 billion towards skills over the period 2021 to
2027 "3(115). The vast majority comes from the European Social Fund Plus, followed
by the Just Transition Fund and the European Regional Development Fund. The
Recovery and Resilience Facility, a temporary instrument of the EU post-pandemic
recovery programme NextGenerationEU, also supports skills-related investments
(106).

In terms of governance, the involvement of all relevant stakeholders, particularly
employer organisations and trade unions, may help to foster the creation of long-
lasting feedback loops between vocational education and training and other skill
policies ""°(116). In addition, a sectoral focus on education, training and skills policies
is needed to tackle the opportunities and challenges related to the green transition
"7(117). Box 6.17 describes a public-private collaboration in Austria to develop labour
market skills for low-carbon sectors.

Box 6.17 Skills development for green jobs in Austria

Launched as a collaboration between the Austrian Trade Union Federation, the
Austrian Federal Economic Chamber, the Public Employment Service and federal
ministries together with business partners, Austria's Umweltstiftung (Environmental
Foundation) is a public-private collaboration that supports the upskilling and re-entry
of unemployed individuals into the workforce through targeted training in climate-
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and-funding-availabilities-strengthen-eus-net_en) accessed 9 January 2025.

Circle Economy and Goldschmeding Foundation, 2021, 'Circular Jobs'
(https://cdn.prod.website-files.com/5d26d80e8836af2d12ed1269/604b1ce1bd5a7ecc9e17f9ec_20210311%20-%20CJI%20Brief
%201%20-%20297x210mm.pdf) accessed 2 April 2025.

EEA, 2024, 'Employment in the circular economy’ (https://www.eea.europa.eu/en/circularity/thematic-metrics/business/employment-
in-the-circular-economy) accessed 13 June 2025.

Circle Economy, 2023, Decent work in the circular economy - Insights — Circle Economy
(https://www.circle-economy.com/resources/decent-work-in-the-circular-economy) accessed 9 January 2025.

Eurostat, 2025, '‘Businesses in the water supply, sewerage, waste management and remediation sector’
(https://ec.europa.eu/eurostat/statistics-explained/index.php?
titte=Businesses_in_the_water_supply, sewerage, waste_management_and_remediation_sector) accessed 19 August 2025.

Water Europe, 2024, 'Water Europe study says €255 billion investment needed by 2030 to safeguard Europe's economy and
environment - Water Europe’ (https://watereurope.eu/water-europe-study-says-e255-billion-investment-needed-by-2030-to-
safeguard-europes-economy-and-environment/) accessed 19 August 2025.

ESF+, 'EU investments in skills: new report shows contribution of cohesion funds | European Social Fund Plus’ (https://european-
social-fund-plus.ec.europa.eu/en/news/eu-investments-skills-new-report-shows-contribution-cohesion-funds) accessed 9 January
2025.

Unevoc, ‘Greening TVET for a greener future’ (https://unevoc.unesco.org/home/Meeting+skill+needs+for+the+green+transition)
accessed 25 March 2025.

ETF, 2024, Green Skills, Red Alert! Learning to power the green transition (https://www.etf.europa.eu/en/publications-and-
resources/publications/green-skills-red-alert-learning-power-green-transition) accessed 9 January 2025.
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related sectors. The initiative equips unemployed individuals, particularly women,
older job seekers and the long-term unemployed, with qualifications in growing green
industries such as renewable energy, e-mobility, waste and resource management,
green building technologies and sustainable agriculture.

The initiative promotes gender equality by encouraging women to pursue careers in
technical and environmental fields where they have been underrepresented. It also
offers pathways to higher education for those with previous qualifications,
contributing to lifelong learning and career development.

From April 2022 to April 2025, the initiative invested EUR 10 million in training 1,000
individuals without job-relevant vocational qualifications through apprenticeships and
intensive courses. Training was tailored to the needs of companies actively hiring in
climate-relevant sectors, ensuring strong employment outcomes. Participants
received financial support to cover moving, housing and travel costs '¥(118). See
also Austria's country profile.

It is crucial to monitor skills demand to anticipate imbalances. In this context, novel
data sources, for instance online job advertisements, are increasingly being used to
learn about the demand for green skills "'°(119). Although data on green labour
shortages is scarce, existing indicators suggest that there is an increasing shortage
of workers in sectors essential to the green transition (107). Improving the
participation of women and other underrepresented groups in the labour force could
help address labour shortages; this is in a context where women remain
underrepresented in many sectors that are key to the green transition. Policies
should enable people of all genders to benefit from the new opportunities arising from
the green transition °(120).

Migrants can also significantly contribute to the labour market, provided they have
access to upskilling and reskilling programmes '?'(121). Recognising that SMEs
struggle to find employees with green skills in the context of an aging EU population
122(122) , the EC has implemented measures to make it easier for them to recruit
talent from around the world and recognise professional qualifications and skills
gained in third countries faster '2(123).

6.3 Economic levers for transformative change

6.3.1 Financing sustainability

The EU's financial system facilitates the flow of capital across the economy,
contributing to both economic prosperity and financial stability. However, historically,
environmental considerations have not been well-integrated into the financial system.
As such, there is an urgent need to reorient financial flows towards sustainable
investments and to reduce exposure of companies and financial market actors to
physical and transitional risks of climate and environmental degradation.

The EC published its Sustainable Finance Action Plan in 2018, outlining three core
objectives:

* reorienting capital flows toward a more sustainable economy;

* integrating sustainability into risk management; and

118 Umweltstiftung Austria, 'Umweltstiftung’ (https://www.aufleb.at/arbeitsstiftung/umweltstiftung) accessed 29 August 2025.

119 CEDEFOP, 2024, 'Tracking the green transition in labour markets’ (https://www.cedefop.europa.eu/en/publications/9197) accessed
24 March 2025.

120 EIGE, et al., 2023, Gender Equality Index 2023: towards a green transition in transport and energy, European Institute for Gender
Equality (https://data.europa.eu/doi/10.2839/64810) accessed 13 December 2024.

121 Seiger, F., et al., 2024, 'The contribution of Third Country Nationals to the twin transition in the EU’, JRC Publications Repository
(https://publications.jrc.ec.europa.eu/repository/handle/JRC137170) accessed 25 August 2025.

122 EC, 2025, Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions. The Union of Skills.

123 EC, 2023, Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions on Skills and Talent Mobility.
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« fostering transparency and long-term thinking.

Building on this plan, the EC introduced a renewed strategy in 2021 to finance the
transition to a sustainable economy. Moreover, the EU has taken promising steps
towards reforming the financial system to align with sustainability goals and
mobilising private and public investments towards sustainable activities. Central to
this progress is the alignment of corporate activities with the EU taxonomy, whereby
companies and financial market actors are required by the corporate sustainability
reporting directive and the sustainable finance disclosure regulation to report
information on the sustainability of their activities. Complementing this, the proposed
regulation on environmental, social and governance (ESG) rating transparency aims
to harmonise and improve the reliability of ESG data to prevent greenwashing and
support informed financing decisions.

This information should enable investors, both public and private, to support more
sustainable activities, while at the same time reducing the climate and nature-related
risks affecting businesses. However, as mentioned above the EC's Omnibus | and Il
package proposes to reduce the scope of the corporate sustainability reporting
directive in order to reduce the administrative burden on businesses.

In terms of public investment in sustainability at EU level, under the EGD Investment
Plan, the EU aims to mobilise at least EUR 1 trillion in sustainable investments over
the period 2021-2027 through the EU budget and its associated instruments,
particularly InvestEU. To meet this target, 30% of the EU 2021-2027 multiannual
financial framework and 37% of NextGenerationEU have been devoted to climate
action. EU Cohesion policy also contributes, with at least 30% of the European
Regional Development Fund supporting EGD objectives and 37% of the Cohesion
Fund supporting the 2050 climate neutrality objective.

Meanwhile, 42% of measures under the temporary EUR 648 billion Recovery and
Resilience Facility had been dedicated to supporting the green transition by May
2024 ('#124,'%125). The EU aims to allocate 7.5% of its budget to biodiversity in
2024-2025, increasing to 10% by 2026-2027 (see briefing 'biodiversity investment
needs'.

Initiatives like the Innovation Fund, NextGenerationEU Green Bonds, the Just
Transition Fund and the Social Climate Fund are mobilising significant resources to
accelerate green investments, creating an indirect ‘pull effect’ on private investments,
in a context where public investment is often necessary to attract private capital (70).

Green bonds have emerged as financial instruments used to finance activities that
support climate and environmental objectives. The EU green bond standard is a
voluntary framework designed to enhance the effectiveness, transparency and
credibility of the green bond market by aligning green bond issuance with the EU
taxonomy. The standard provides issuers with clear criteria for defining, tracking and
reporting on the environmental sustainability of financed projects, aiming to channel
capital towards the EU's climate and environmental goals while preventing
greenwashing.

Demand for sustainable finance instruments is increasing, with green bonds
accounting for 6.9% of EU bond issuances in 2024, compared to just 0.1% in 2014.
The expectation is that demand will continue to increase in the coming years on the
back of policy support through the EU green bond standard (131). Sustainability-
linked bonds also emerged in 2019 as a new financial instrument, incentivising the
green transition with contractual sustainability targets. Their uptake has been more
limited than uptake of green bonds; it peaked in 2021 at EUR 51.8 billion (125).
These trends suggest a growing investor appetite for sustainability-linked products,
and a gradual reorientation of financial flows toward climate-resilient and
environmentally friendly projects.

126(126)7?

124 ECA, 2024, 'special report 14/2024: Green transition’, European Court of Auditors (http://www.eca.europa.eu/en/publications/sr-

2024-14) accessed 30 April 2025.

125 EC, 2023, Progress Report 2023 — Climate Action — Shifting gears: Increasing the pace of progress towards a green and

prosperous future (https://climate.ec.europa.eu/system/files/2023-11/com_2023_653_glossy_en_0.pdf).

126 EEA, 2024, 'Green bonds in Europe' (https://www.eea.europa.eu/en/analysis/indicators/green-bonds-8th-eap) accessed 8 May

2025.
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Despite these advances, the EU faces a significant investment gap to meet its
sustainability goals. Financing the transition to a climate-neutral, nature-positive and
circular economy requires a significant upscaling of investments, from both public
and, crucially, private sources. To meet the objectives of the EGD, it is estimated that
the EU will need to scale up its investments by around EUR 2024 743 billion annually
until 2030 or by 4.1% of the EU's 2024 GDP each year until 2030 (see Figure 6.6 and
briefing ‘financing the transitions towards sustainable activities’).

The largest investment gap is seen for climate change mitigation, with EC estimates
suggesting annual investment needs in the energy system of EUR 2024 581 billion
(EUR 2023 565) billion to meet the EU's 2030 climate mitigation target '?’(127). That
translates into an investment need for the energy system in the order of 3.3% of EU's
GDP per year from 2021 to 2030, compared to 1.7% of GDP in the period 2011 to
2020 (a decade with relatively low investments in the energy system).

Notably, the increase in investment requirements for 2021 to 2030 also reflects the
need to meet the higher energy demand of a growing economy and the fact that
investment in the energy system would have to increase regardless of climate
mitigation objectives.

Investment gaps across other areas are given below (Figure 6.6):

* For climate adaptation, the estimated investment gap up to 2030 is about EUR
2024 49 billion.

* For pollution, the estimated annual investment gap up to 2030 is EUR 2024 41
billion.

* For the circular economy, the estimated annual investment gap up to 2030 is EUR
2024 29 billion.

* For water, the estimated annual investment gap up to 2030 is EUR 2024 21 billion.

* For biodiversity, the estimated annual investment gap up to 2030 is EUR 2024 21
billion.

128(128) 27 129(129) 22 1%°(130) 22 ¥1(131) 22 ¥(132) 22 ¥¥(133) 22 "(134) 2?

127 EC, 2024, Progress report 2024 Climate Action: Leading the way: from plans to implementation for a green and competitive Europe
(https://climate.ec.europa.eu/eu-action/climate-strategies-targets/progress-climate-action_en) accessed 4 March 2025.

128 EC, 2024, 'Communication from the Commission: Strategy for Financing the Transition to a Sustainable Economy’ (https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=celex:52021DC0390) accessed 6 June 2025.

129 EC, 2023, 2023 Strategic Foresight Report (https://commission.europa.eu/strategy-and-policy/strategic-foresight/2023-strategic-
foresight-report_en) accessed 28 January 2025.

130 EC, 2023, Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on establishing a framework
of measures for strengthening Europe's net-zero technology products manufacturing ecosystem (Net Zero Industry Act)
(2023/0081(COD)).

131 EC, 2024, Report from the Commission to the European Parliament and the Council EU Climate Action Progress Report 2024, No
COM(2024) 498 final (https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52024DC0498) accessed 10 June 2025.

132 OECD, 2020, A comprehensive overview of global biodiversity finance (https://www.oecd.org/en/publications/a-comprehensive-
overview-of-global-biodiversity-finance_25f9919e-en.html) accessed 21 August 2025.

133 OECD, 2022, Financing a Water Secure Future (https://www.oecd.org/en/publications/financing-a-water-secure-future_a2ecb261-
en.html) accessed 21 August 2025.

134 Platform on sustainable finance, 2021, 'Platform on Sustainable Finance - Technical Working Group - Taxonomy pack for feedback
August 2021’ (https://ec.europa.eul/info/sites/default/files/business_economy_euro/banking_and_finance/documents/210803-
sustainable-finance-platform-report-technical-screening-criteria-taxonomy_en.pdf) accessed 28 March 2022.
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Figure 6.6 Annual investment gap up to 2030 to meet the EGD’s environmental objectives
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Notes: The investment levels and future needs presented are indicative and based on diverse sources and methods,
involving significant uncertainties. They are measured at 2024 prices and represent annual averages. It should be
noted that the term ‘investment’, in this context, is more broadly defined than gross fixed capital formation in
national accounts and includes elements of final consumption expenditure. The annual investment gap for circular
economy refers to 2027 and not 2030.

Sources: EC2,128,129,130,131); EUa27); OECDa32,133 as quoted on the Platform on Sustainable Financeasa.

To address these investment gaps, current investment flows need to be increased
and redirected towards sustainable activities. The EU's current investment share is
low, at around 22% of GDP, following a multi-decade decline in most large EU
countries (48).

While the totals required are high, they are minor when set against the costs of
inaction. Between 2021 and 2023, average annual economic losses due to weather-
and climate-related extremes reached EUR 44.5 billion **(135). Mitigating and
adapting to climate change and addressing the environmental crisis is necessary to
ensure the future security of Europe's population. Indeed, investing now will help
reduce future costs, with investments in early adaptation anticipated to deliver social
benefits worth double to 10 times their cost *¢(136).

135 EEA, 2024, 'Economic losses from weather- and climate-related extremes in Europe’
(https://www.eea.europa.eu/en/analysis/indicators/economic-losses-from-climate-related) accessed 15 April 2025.

136 Finance Watch, 2024, 'Europe's coming investment crisis: Capital markets can only match a third of EU's essential needs’
(https://www.finance-watch.org/policy-portal/public-finance/report-europes-coming-investment-crisis-can-capital-markets-match-
eus-funding-needs/) accessed 22 August 2025.
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Despite evidence that the costs of inaction vastly exceed today's investment costs,
raising finance, particularly for adaptation and nature, remains challenging. At the
root of this is the failure of our financial system to accurately monetise climate-
regulating and provisioning services; they are neither traded in markets nor directly
assigned a monetary value, and thereby do not featured on business balance sheets
37(137).

Effective valuation of nature is at the heart of mobilising private capital investment in
nature and climate. Many sustainable projects are simply not profitable when set
against the criteria currently applied by investors. The application of a discount rate to
future returns means that equity investors tend to undervalue the longer-term
investments. For debt investors, the application of risk premiums and the risk-free
rate means that the after-tax rate of return on sustainable projects is often lower than
interest rate payments on bonds issued to cover investments (136).

This points to a need for philanthropic and impact investments to de-risk innovations
as they scale up and where no obvious monetary return can be realised. The
question of profitability and the timescale for returns has become more pertinent with
a sharp increase in the cost of capital — crucial for many clean energy investments
with high upfront costs — and inflation, which have materially increased project costs
and led to many clean energy projects becoming financially unviable.

Investment needs cannot be met by public funding alone, in a context where
governments face competing priorities — for healthcare, defence and social
infrastructure — amid high inflation and public debt costs. Structural economic
challenges, such as an ageing workforce and slower economic growth, further
complicate resource allocation '*¥(138).

The EU population is expected to peak at 453 million inhabitants in 2026, then
decline to around 450 million by 2040. The old-age dependency ratio is foreseen to
rise from 33% in 2022 to almost 50% by 2040 in the EU, leading to labour shortages
and skills gaps '*°(139). Adverse macroeconomic consequences include increasing
social costs of healthcare and pensions for an ageing population set against an
eroding tax base with fewer people in employment “°(140). Thus, concerns around
fiscal sustainability are set against the need for significant investment in the green
transition. The scale of the challenge also varies across countries, for instance, in
terms of the investment needs and financing costs "'(141).

Private capital will need to play a significant role in delivering the investment needed
for the green transition, necessitating innovative mechanisms to leverage it at scale.
The split between the public and private role in financing additional investment needs
is projected to range from a ratio of 1:5 '?(142) up to 1:2 3(143) and will vary
significantly between EU Member States. For example, the European Investment
Bank has projected that about 60% of additional investments will be funded from

137 Ceglar, A., et al., 2024, Economic and financial impacts of nature degradation and biodiversity loss, ECB Economic Bulletin No
6/2024 (https://www.ecb.europa.eu/press/economic-bulletin/articles/2024/html/ecb.ebart202406_02~ae87ac450e.en.html)
accessed 15 April 2025.

138 EEA, 2023, Investments in the sustainability transition: leveraging green industrial policy against emerging constraints, EEA
Briefing no. 20/2023 (https://www.eea.europa.eu/publications/investments-into-the-sustainability-transition) accessed 19 November
2023.

139 Eurostat, 2023, 'Population projections in the EU’ (https://ec.europa.eu/eurostat/statistics-explained/index.php?
titte=Population_projections_in_the_EU) accessed 30 April 2025.

140 EC, 2024, 2024 Ageing Report, Economic and Budgetary Projections for the EU Member States (2022-2070), Directorate-General
for Economic and Financial Affairs (https://economy-finance.ec.europa.eu/publications/2024-ageing-report-economic-and-
budgetary-projections-eu-member-states-2022-2070_en) accessed 26 August 2025.

141 ETC CE, 2024, Investment needs and gaps for the sustainability transition in Europe: Rethinking the European Green Deal as an
EU industrial strategy, ETC CE Report 2024/8 (https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-8-investment-
needs-and-gaps-for-the-sustainability-transition-in-europe-rethinking-the-european-green-deal-as-an-eu-industrial-strategy)
accessed 14 February 2025.

142 Bruegel, 2025, 'A green fiscal pact: climate investment in times of budget consolidation’, Bruegel | The Brussels-based economic
think tank (https://www.bruegel.org/policy-brief/green-fiscal-pact-climate-investment-times-budget-consolidation) accessed 22
August 2025.

143 Cerniglia, F. and Saraceno, F., 2022, Greening Europe: 2022 European Public Investment Outlook, Open Book Publishers.
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public sources in central and eastern Europe, while the share will only be 37% in
western and northern Europe 4(144).

Levers to redirect private financial flows towards supporting sustainable investments
include standards for companies to report comparable and relevant information
required by investors and other stakeholders. According to the European Central
Bank, the flagship EU regulations aimed at establishing common mandatory
European sustainability reporting standards, taken together as a nexus, limit the
possibility of greenwashing and enable severe sanctions for sustainability
misrepresentations °(145).

The European Central Bank concludes that it is important that the EC's push for
simplification maintains the elements in the sustainable finance framework that
prevent greenwashing. For instance, corporate reporting is critical to tracking whether
investments meet sustainability goals, for which better alignment of the different
reporting requirements will help enforce transparent and comparable reporting (48).
Policy instruments to ensure that returns on sustainable investments — such as
those aligned with the EU taxonomy or the EU green bond standard — are more
attractive than unsustainable investments could also help to direct private finance.

Improving the framework for sustainable business — such as through tax incentives
or policy instruments to address key barriers like the cost of capital and investment
risk — can help address the investment shortfall. In the area of regulatory
opportunities, meanwhile, uncertainties regarding which financial activities should be
considered sustainable green investments could be resolved through a revision of
the EU taxonomy (55). Future increases in carbon prices under the ETS are
expected to increasingly turn industry's attention towards secondary raw materials
and material efficiency '°(146).

There are implementation challenges to reforming the financial system to support the
EGD objectives. The sustainable finance policy framework has been criticised for
being too complex and rigid, creating compliance problems and making regulatory
breaches more probable. While there may be calls to reduce the regulatory burden of
these rules, potential changes should be carefully assessed to ensure that they do
not compromise the effectiveness the regulations.

Minimising uncertainty is key, as this can negatively affect the flows and investments
into sustainable funds. Discrepancies in carbon accounting data and methods used
by companies to draft sustainable investment strategies and assess ESG risks have
also been identified. This suggests companies may have an inaccurate
understanding of their emissions, while investors may underestimate their exposure
to transition risk '7(147). Weaknesses in the reporting of EU financial flows under the
Recovery and Resilience Facility were also identified by the European Court of
Auditors, who found that funding for climate action under the facility could have been
overestimated by EUR 34.5 billion; they also noted that targets for circular economy
and biodiversity are lacking '*3(148).

Ensuring a broad focus beyond climate is important for meeting the wide goals of the
EGD. Nature is not treated with the same urgency as the climate in the financial
system, despite the fact that investments in biodiversity can complement climate
investments by providing co-benefits for climate mitigation and adaptation '*°(149).
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While there are several challenges to unlocking finance for biodiversity, better
integration of biodiversity considerations into existing frameworks for climate-related
investments could alleviate these challenges '*°(150). This would reduce the EU's
exposure to risks to financial stability given how closely the financial system is tied to
the real economy, which in turn depends on healthy and productive ecosystems.
Biodiversity investments can provide climate adaptation benefits as well — another
important area for sustainable finance.

The cost of extreme weather events, which will increase in severity and frequency,
also pose significant macroeconomic risks with the potential to increase government
debt, economic divergence and risks to financial stability. Only about a quarter of
climate-related losses are currently insured in the EU and this gap could widen in the
medium to long term if not addressed. While the challenge in closing this gap is
significant, EU policymakers have made progress in setting out options to tackle it
®1(151).

Risks related to climate transition and climate-related physical risks influence banks’
decisions on loan approvals and lending conditions. This influence is expected to
increase going forward due to stricter supervisory and disclosure requirements.
Activities with low emissions often receive climate discounts in their bank lending
conditions. In contrast, credit standards for high-emitting firms are tighter and they
face higher lending rates, which can slow decarbonisation efforts in hard-to-abate
sectors '%?(152).

6.3.2 Green taxation and market-based instruments

Environmental taxes encourage producers and consumers to pollute less and use
resources more sustainably. They also deliver public revenues. They include: energy
taxation, transport taxation, pollution and resource taxes **(153). Despite the
essential role environmental taxation plays in the transition to a greener economy, the
share of environmental taxes in total revenues from taxes and social contributions in
the EU fell from 6.0% in 2010 to 4.8% in 2022 '*%(154). A key challenge relates to the
fact that as taxes disincentivise the activity subject to taxation, revenues decline
(153).

The EC's recommendation on tax incentives aims to support the Clean Industrial
Deal. The recommendation sets out a comprehensive framework for Member States
to design cost-effective tax measures to stimulate investment in clean technologies
and industrial decarbonisation.

In a recent example from a Member State, Denmark's Green Tripartite Agreement
brought together stakeholders to agree on a pathway to decarbonise the agricultural
sector, using the world's first carbon tax on agricultural emissions (see Box 6.18).

150 EEA, 2022, Financing nature as a solution, EEA Briefing no.18/2022 (https://www.eea.europa.eu/publications/financing-nature-as-
a-solution) accessed 22 August 2025.

151 ECB and EIOPA, 2023, 'Policy options to reduce the climate insurance protection gap’, European Central Bank

(https://www.ecb.europa.eu/pub/pdf/other/ecb.policyoptions_EIOPA~cOadae58b7.en.pdf) accessed 11 April 2025.

152 ECB, et al., Investing in Europe's green future: green investment needs, outlook and obstacles to funding the gap, ECB

(https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5088767) accessed 22 August 2025.

153 EEA, 2022, The role of (environmental) taxation in supporting sustainability transitions, EEA Briefing no. 22/2021

(https://www.eea.europa.eu/publications/the-role-of-environmental-taxation/the-role-of-environmental-taxation) accessed 30 April

2025.

154 EEA, 2024, 'share of environmental taxes in total tax revenues in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/share-
of-environmental-taxes-in) accessed 16 January 2025.
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Box 6.18 Greening Denmark: the transformative power of the Danish Green
Tripartite Agreement

In 2024, Denmark adopted the Green Tripartite Agreement, a pioneering framework
to transform agriculture while advancing national and EU climate, water, and

biodiversity goals. The agreement unites government, the Danish Society for Nature
Conservation, the Danish Agriculture and Food Council, and other key stakeholders.

It rests on four central goals: reducing agricultural greenhouse gas emissions by 1.8
million tons in 2030, rising to 3.3 million in 2035; achieving good ecological status for
all water bodies with a 25% cut in coastal nitrogen pollution; restoring nature and
biodiversity by expanding habitats and forest cover by 40%, and creating new
rewilding parks; and strengthening competitiveness and rural employment, ensuring
the green transition also supports jobs.

Backed by EUR 5.8 billion, the largest environmental investment in Danish history,
the agreement funds the afforestation of 250,000 hectares and rewetting of 140,000
hectares of peat soils. By 2045, about 15% of farmland will be restored for ecological
purposes, directly contributing to EU biodiversity and water directives.

A cornerstone is the world's first carbon tax on agricultural emissions, starting in 2030
at EUR 40 per tonne of CO; e and rising to EUR 100 by 2035, with a 60% base
deduction rewarding efficient practices. Revenues are reinvested in green
technologies, research and sustainability. A carbon tax on peatlands begins in 2028.

To safeguard competitiveness, 15% of the budget is allocated to research and
development, while EUR 56 million supports the Foundation for Plant-Based Food,
advancing product innovation and sustainable diets. Ecosystem restoration also
plays a key role, with farmland converted to wetlands and forests to boost
biodiversity, reduce nutrient losses and sequester carbon. Over EUR 10 million
supports the rehabilitation of marine habitat in @resund and Lillebaelt.

Recognising the social dimension, a EUR 13 million just transition fund (2027-2030)
supports reskilling agricultural workers for roles in renewable energy, ecosystem
restoration and sustainable food systems. Farmers and landowners are further
supported through compensation, subsidies and infrastructure investments.

Implementation is locally-anchored through 23 decentralised tripartite groups that
tailor national goals to regional contexts. With transparent monitoring and adaptive
management, the agreement balances ambition with practical governance.

The Green Tripartite Agreement thus offers a scalable model for Europe, aligning
climate action, biodiversity restoration, water management and rural development
into one integrated, community-led framework. See also Denmark's country profile.

The EU ETS has been successfully driving decarbonisation of the energy and
industrial sectors in Europe (73) , with the prices of carbon allowances increasing
ten-fold between 2017 and 2021 "5(155). Looking forward, the 2023 ETS revision will
tighten the cap to reduce emissions by 62% by 2030 compared to 2005 levels.

From 2026, the CBAM will align the prices of cement, aluminium, fertilisers, iron and
steel, hydrogen and electricity imported into the EU with goods produced in the EU,
to reflect the embedded carbon emissions generated in their production.

Additionally, the electricity market rules, adopted in May 2024, are expected to
reduce volatility in terms of electricity costs for companies and to support new
investments in electricity generation.

Subsidies are also useful for promoting the deployment of clean technologies, where
costs are initially high but fall as deployment scales up. Under the EC's Clean
Industrial Deal State Aid Framework, state aid rules have been relaxed to support
investments in measure to:

« accelerate the rollout of clean energy;

« support electricity costs for energy-intensive users;

155 Sitarz, J., et al., 'EU carbon prices signal high policy credibility and farsighted actors | Nature Energy’, Nature energy 9, pp. 691-
702.
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« facilitate industrial decarbonisation;
« ensure sufficient manufacturing capacity in clean technologies; and
* de-risk private investments.

It is crucial to align market signals with policy goals to increase momentum, create
price incentives for compliance and motivate first movers to shift the goal posts
forward. EU legislation to foster electric vehicles under the clean vehicles directive
while phasing out the internal combustion engine by 2035 through the zero-CO,
emission target for new cars and vans provides a good example of such a dual
approach.

The environmental liability directive operationalises the polluter pays principle in the
EU (see Box 6.19). In another successful example, the application of Extended
Producer Responsibility has led to an increase in recycling rates '*(156). Proposals
have been made to extend extended producer responsibility to additional products,
such as certain single-use plastics items under the directive on single-use plastics,
pharmaceuticals and cosmetics under the revised urban wastewater treatment
directive and textiles under the proposal for a revision to the waste framework
directive.

Box 6.19 The environmental liability directive

The environmental liability directive promotes ecological restoration in the EU,
operationalising the polluter pays principle to ensure that environmental damage is
remediated. By obliging operators to restore damaged natural resources and
ecosystem services to their baseline condition — and where that is not feasible, to
deliver complementary or compensatory remediation — the directive provides a
structured legal framework for restoration.

The 2023 evaluation of the environmental liability directive confirms that while it has
resulted in successful remediation cases, especially in the areas of biodiversity and
water-related damage, its implementation remains uneven due to variable
enforcement, limited financial security instruments and narrow interpretations of key
legal definitions.

While phasing out environmentally-harmful subsidies would free up finance and
remove market distortions, there has been limited success in this area so far (153).
The EU is not expected to make notable progress in phasing out fossil fuel subsidies
by 2030, with EUR 2023 136 billion paid out in 2022. The sudden significant growth
in 2022 fossil fuel subsidies was driven by the energy crisis, intensified by Russia's
invasion of Ukraine, when Member States implemented at least 270 national
measures to protect households and industries.

In 2023, 43% of total fossil fuel subsidies had a planned end-date before 2025, while
a further 9% have a planned end date before 2030. Significantly, there is no current
end date for 48% of fossil fuel subsidies, representing a sum of EUR 2023 53.1bn
annually '¥'(157).

6.3.3 Accounting for nature

The value of ecosystem services and ecological resilience are not easily translated
into economic costs and benefits. As such, they do not feature on business balance
sheets. Unrealised value is hard to account for and cannot readily be used for
investment decision-making, and this incentivises short-termism and creates a
systematic bias against long-term investments in nature and climate adaptation
(137).

156 OECD, 2024, Extended Producer Responsibility: Basic facts and key principles, OECD, Paris
(https://www.oecd-ilibrary.org/environment/extended-producer-responsibility_67587b0b-

en;jsessionid=DyKOw7txK1h6gM06DfQL5IXUnGJg0tCGxeB_0aOM.ip-10-240-5-4) accessed 16 December 2024.

157 EEA, 2025, 'Fossil fuel subsidies in Europe’ (https://www.eea.europa.eu/en/analysis/indicators/fossil-fuel-subsidies) accessed 30

April 2025.
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Likewise, the environmental degradation and climatic disruption resulting from
resource use in production have long been negative externalities, costs that are not
borne by the producer. Indeed, while private actors generated profit by using natural
resources, the environment and climate costs of resource extraction have frequently
fallen on society.

There is now growing recognition that nature-related financial risks could have
significant macroeconomic implications and that failure to account for, mitigate and
adapt to these risks threatens financial stability '*®(158). In this context, financial
institutions are starting to take a strategic, forward-looking and comprehensive
approach to considering climate-related and environmental risks.

A recent European Central Bank guide sets out how institutions can consider climate-
related and environmental risks when formulating and implementing their business
strategy and risk management frameworks *°(159). In terms of legal pressure, there
has been an increase in climate-related litigation cases brought against states and
public entities as well as financial and non-financial institutions. As climate change
litigation continues to expand, it brings with it transition costs for corporations, in
addition to financial and reputational implications '*°(160).

Despite the recognition that people's well-being depends on a broad range of social
and environmental as well as economic conditions, GDP and its growth remain the
most important economic indicators used to gauge the overall state of an economy
(129). To progressively complement the use of GDP with well-being indicators in EU
policymaking, the EC has been developing sustainable and inclusive well-being
metrics; these aim to measure progress towards well-being and highlight how
environmental, health and social policies contribute beyond the traditional economic
perspective '*'(161).

Most recently, the GDP3+ framework proposes three key dimensions of sustainable
prosperity — namely social, environmental and institutional prosperity. Its aim is to
align with public concerns by making these dimensions equal to economic concerns
in high-level decision-making '®3(162).

158 NGFS, 2024, Nature-related Financial Risks: a Conceptual Framework to guide Action by Central Banks and Supervisors, Network
for Greening the Financial System (https://tnfd.global/knowledge-bank/nature-related-financial-risks-a-conceptual-framework-to-
guide-action-by-central-banks-and-supervisors-2/) accessed 29 April 2025.

159 ECB, 2020, 'ECB publishes final guide on climate-related and environmental risks for banks'.

160 TNFD, 'Nature-related litigation: emerging trends and lessons learned from climate-related litigation’ (https://tnfd.global/knowledge-
bank/nature-related-litigation-emerging-trends-and-lessons-learned-from-climate-related-litigation/) accessed 29 April 2025.

161 JRC, et al., 2024, Sustainable and Inclusive Wellbeing, the road forward, No JRC137910
(https://publications.jrc.ec.europa.eu/repository/handle/JRC137910) accessed 23 January 2025.

162 Charveriat, C., et al., 2024, New metrics for sustainable prosperity: options for GDP+3 : a preliminary study, Publications Office of
the European Union.
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6.4 Securing Europe's natural wealth to deliver healthy and prosperous lives

Only by mitigating and adapting to climate change and protecting and restoring
ecosystems will we be able to maintain the high quality of life of European citizens.
Responsible stewardship of our natural capital can ensure that we can meet people's
needs today, while also maintaining and restoring Europe's natural resources for
future generations. This entails recognising that these resources provide the
foundation for a prosperous, competitive, resilient and secure Europe in the future.

Climate change is a serious threat already wreaking havoc today, with urgent action
needed to protect people from the impacts of droughts, floods, extreme heat and
other climate impacts. Nature plays a key role in increasing resilience to climate
change in Europe, especially through nature-based solutions. Sustainable solutions
offer a 'triple win' by:

« mitigating environmental pollution and supporting biodiversity;
« improving the health and well-being of populations; and
» fostering social cohesion and integration.

Decarbonising the EU economy and embracing circularity will reduce the EU's
dependence on imported energy and raw materials, and increase our strategic
autonomy and security. This is also foreseen to create new jobs and reinforce the
EU's position as a first leader on sustainability.

Looking forward, the strategic goal of a sustainable dynamic between Europe's
economy and the environment must be rooted in meeting people's needs. To
maintain European living standards, it will be crucial to adopt a holistic view of
prosperity that goes beyond competitiveness. Rather, prosperity should encompass
the quality of people's livelihoods, their health and security, as well as long-term
resilience to climate and environmental pressures '%%(163).

163 Systems Transformation Hub, 2024, ‘Building a secure and thriving Europe: A systems approach to the 2024-2029 EU strategic
agenda’, Club of Rome (https://www.clubofrome.org/publication/eu-strategic-agenda/) accessed 28 January 2025.
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Comments

References have been moved from endnotes to footnotes. The numbering is
retained. Some notes have been linked to additional references.
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List of acronyms

List of acronyms

°C Degrees centigrade

8th EAP 8th Environment Action Programme

Al Artificial intelligence

CAP Common Agricultural Policy

CBAM Carbon border adjustment mechanism
CCS Carbon capture and storage

CCuU Carbon capture and utilisation

CcCcus Carbon capture, utilisation and storage
CFP Common Fisheries Policy

CID Clean industrial deal

CO; Carbon dioxide

CPR Construction products regulation

DDT Dichlorodiphenyltrichloroethane

EAD Expected annual damage

EEA European Environment Agency

EC European Commission

ECHA European Chemicals Agency

ECDC European Centre for Disease Prevention and Control
EDC Endocrine-disrupting chemicals

EFSA European Food Safety Authority

EFTA European Free Trade Association

EGD European Green Deal

EIR Environmental Implementation Review
EMA European Medicines Agency

ESABCC European scientific advisory board on climate change
ESG Environmental, social and governance
ESPR Eco-design for sustainable products regulation
ESR Effort sharing regulation

ETS Emissions trading system

EU European Union

F2F Farm to Fork Strategy

FEC Final energy consumption

F-gases Fluorinated greenhouse gases

GDP Gross domestic product

GHG Greenhouse gas

GtCOze Gigatonnes of carbon dioxide equivalent
GW Gigawatts

HFCs Hydrofluorocarbons

Hg Mercury
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List of acronyms

IAS Invasive alien species

ICEV Internal combustion engine vehicle

ICT Information and communication technology

IEA International Energy Agency

IED Industrial and livestock rearing emissions directive
IPCEI Important projects of common European interest
IRP International Resource Panel

IT Information technology

JRC Joint Research Centre

JTF Just Transition Fund

LCP Large combustion plants

LNG Liquid natural gas

LULUCF Land use, land use change and forestry

MFF Multiannual Financial Framework

MSFD Marine strategy framework directive

Mtoe Million tonnes of oil equivalent

NDCs Nationally determined contributions

NEC National emission reduction commitments
NECP National energy and climate plan

NGO Non-governmental organisation

NH; Ammonia

NOy Nitrogen oxides

NRP National restoration plan

NRR Nature restoration regulation

Os; Ozone

OoDS Ozone-depleting substances

OECD Organisation for Economic Co-operation and Development
OPS Onshore power supply

PAH Polycyclic aromatic hydrocarbon

PARC Partnership for the Assessment of Risks from Chemicals
Pb Lead

PCB Polychlorinated biphenyl

PEC Primary energy consumption

PFAS Per- and polyfluoroalkyl substances

PFOA Perfluorooctanoic acid

PFOS Perfluorooctanesulfonic acid

PPP Polluter pays principle

PV Photovoltaics

NMVOC Non-methane volatile organic compounds

R&l Research and innovation

R&D Research and development

REACH Registration, evaluation, authorisation and restriction of chemicals
RES Renewable energy sources
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RRF
SAF
SCF
SO,
SMEs
T™W
UNFCCC
us
UWWTD
WHO
y-HCH
ZPAP
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Recovery and Resilience Facility
Sustainable aviation fuels

Social Climate Fund

Sulphur dioxide

Small and medium-sized enterprises
Terawatts

United Nations Framework Convention on Climate Change
United States

Urban Wastewater Treatment Directive
World Health Organisation

Lindane

Zero pollution action plan
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Note on monetary conversions and deflation calculations

Note on monetary conversions and deflation
calculations

For the purpose of this report, monetary values that were expressed in US dollars
(USD) in source material were converted to euros (EUR) using exchange rates
sourced from LSEG Data & Analytics.

Historical USD figures were converted using the exchange rate prevailing at the time
the value was recorded.

For USD figures referring to future periods, projected exchange rates corresponding
to the relevant time horizon were applied.

To express high volume monetary values in current euro terms , indexation was
carried out using the price component of Eurostat’s GDP aggregate (indicator:
nama_10_gdp) as a deflator.
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