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Ssummary

Climate change and nature degradation are creating increasingly frequent and
severe impacts on the agri-food system in the European Union. This is driving crop
losses across Member States, affecting local labour markets, supply chains, rural
lending and related economic activities. These losses are largely uninsured, leaving
crop farmers without the financial resilience to respond to these risks or prepare for
future risks. Underinsurance in the crop sector has important implications for EU
Ministries of Finance in their role in dampening the potential macroeconomic effects
of agri-food shocks, maintaining rural sustainability and avoiding undue fiscal
pressure from post-disaster expenditure. However, Ministries have several levers they
can utilise to promote crop insurance as a fiscal tool for climate adaptation and
nature restoration.

Climate change and nature degradation are increasing crop yield losses across the EU. Existing
evidence shows that four primary hazards (or ‘perils’, in insurance-industry terminology) drive 80% of
total agricultural losses; these are drought, excess rainfall, frost and hail. These hazards are set to
worsen under both moderate greenhouse gas emissions and business-as-usual (i.e. high) emissions
scenarios in 2050. Without climate change adaptation, average crop losses could increase by up to
66% by 2050, delivering divergent effects across Member States.

Risk to the crop sector translates into risk to the macroeconomy through several channels, including
food price inflation, wider supply chain disruptions, financial market instability and labour market
changes. Existing analysis shows that the EU’s agricultural sector is losing over €28 billion annually due
to extreme weather, with this amount set to increase as climate- and nature-related risks intensify. The
EU's agri-food sector is also a central player in the global food system, meaning these risks can
cascade beyond EU borders. The macroeconomic consequences of sudden and severe impacts, or
‘'shocks’, from climate change and nature degradation to the agri-food system mean that food system
resilience can no longer be considered exclusively the remit of environmental and agricultural
policymakers.

In the EU, 70-80% of all climate-related crop losses are not covered by insurance. Thus there is a
significant gap in crop insurance coverage. This insurance protection gap is driven by limited
availability of appropriate policies, high premium prices, other, non-financial, barriers to insurance in
the form of a dearth of information and high administration costs, and the prevalence of high-
frequency, low-intensity weather events that cause costs that fall below insurance payout thresholds
for farmers. Without insurance to serve as a financial buffer, farmers are left acutely vulnerable to
extreme weather events, and large-scale or persistent losses can become a regional or national policy
issue.

As climate and nature risks intensify, governments will have to step in more after a disaster to protect
farm viability, taking on the role of ‘insurer of last resort’; this will become a growing threat to fiscal
sustainability. The agri-food sector’s political influence, cultural significance in national identity,
strategic importance for food security, and lobbying capacity, generates strong incentives for elected
officials to provide emergency relief following catastrophic events. As climate change and nature
degradation amplify the severity and frequency of extreme weather events, by taking on the role of
insurer of last resort governments will create undue fiscal pressure from unbudgeted and unplanned
expenditure. In recognition, governments should shift towards supporting proactive ex-ante risk
mitigation and adaptation approaches for the crop sector.



Crop insurance: a tool to reduce risk for governments and farmers

Crop insurance is a promising yet underutilised risk management mechanism that can be used to
shift fiscal risk off the public balance sheet. This type of insurance is a useful risk management tool for
farmers, acting as a buffer or safety net after an extreme weather event. It can also provide some
protective capacity for the agri-food system and financial system against the systemic risks presented
by escalating climate- and nature-related shocks.

Ministries of Finance can use three key levers to explore crop insurance as a fiscal tool for climate
adaptation and nature restoration in EU agri-food systems:

1. Increasing public spending on climate change adaptation in the crop sector could reduce
overall risk to the agri-food system.

Public investment in adaptation for the crop sector in the EU could increase food system resilience
by reducing farm and supply chain vulnerability to hazards and therefore reduce both threats to
on-farm business continuity and macroeconomic risks. Currently, Pillar Il of the Common
Agricultural Policy (CAP), the EU's flagship agricultural policy, and national co-financing
programmes are the major contributors to funding for adaptation in the EU’s agricultural sector.
However, resilience needs to be boosted further and financing for adaptation in the crop sector
falls short; current levels will not be sufficient under higher warming scenarios. Member State
Ministries of Finance should increase investment in adaptation for the crop sector.

2. Boosting uptake of crop insurance would increase protection and spread risk across multiple
economic actors.

By spreading risk across diverse portfolios and geographical areas, concentrated exposure to
shocks for specific economic actors is reduced. To mitigate the burden of unbudgeted ex-post
disaster aid at the EU level, the Commission has committed to shifting towards a proactive ex-ante
model that leverages private and mutual insurance. Such investments enable risk to be shifted off
public balance sheets and towards a structured public—private risk-pooling market. At the Member
State level, Ministries of Finance should critically evaluate the role and structure of subsidies for
crop insurance.

3. Shaping insurance underwriting practices to incentivise adaptation would further reduce
potential macroeconomic risks.

Another central imperative for the EU is to move beyond a reactive, grant-based model to
proactively shape crop insurance markets to incentivise adaptation in their underwriting practices
and de-risk private investment in adaptation for agriculture. Because both incremental and
transformative adaptation measures are capital-intensive for farmers with tight margins, well-
designed insurance mechanisms that reward adaptation initiatives in their premium prices could
help incentivise these investments. Ministries of Finance, through their responsibility for financial
services policy, should work with supervisory authorities and the insurance industry to develop a
standardised framework for recognising and pricing on-farm adaptation measures in crop
insurance policies.



1. Introduction

The agri-food system in the European Union faces mounting climate- and nature-
related risks that are increasingly translating into fiscal and macroeconomic
consequences. This report examines how shifting from ex-post to ex-ante financing
to address these risks can reduce the burden on post-disaster public expenditure
and strengthen the agri-food system'’s resilience against these growing shocks, and
the role of Ministries of Finance in this process. It also explores how the risk
management mechanism of crop insurance can provide some protective capacity
for the agri-food and financial systems.

Context: rising risk

The crop sector across the EU is increasingly facing significant

disruption arising from climate change and nature
degradation, alongside a range of other drivers including
changing geopolitical and transition risks. This report focuses
on the climate- and nature-related drivers of risk to the EU’s
agri-food sector. We examine the crop sector given its
particular exposure to both these types of shock and in order to
look at just one form of insurance.

The macroeconomic implications of these impacts across the
food system are becoming increasingly material and are likely
to rise in frequency and severity. They span food price stability,
supply chain disruptions and food security, and broader
financial system impacts. Thus, the agri-food system faces risks
from a changing climate and nature degradation and will
require a proactive and coordinated policy response to build a
resilient food system.

For example, in 2024, floods swept across Valencia, Spain, a
critical region for the supply of fruit and vegetables, causing
€1.37 billion worth of domage to the regional agriculture sector

Terminology used in the report

Agri-food system: the food system
value-chain, including upstream
and downstream processes

Crop sector: arable farming, i.e. the
cultivation of plants for food, fibre,
fuel or other commercial purposes

Climate shock: sudden,
unexpected changes in
temperature or precipitation and
their consequent impacts

Nature-related shock: sudden,
unexpected impacts from
disruption or degradation of
natural ecosystems

(Associacié Valenciana D'Agricultors, 2024), but also creating cascading economic disruptions and
affecting supply chains across the EU (Gonzélez-Torres Fernandez and Parker, 2025). In 2021/2022, a
widespread drought across the European part of the Mediterranean caused a 9% drop below the

previous five-year EU average for cereal crop production (Garrido-Perez et al, 2024). These examples
illustrate the escalating risk landscape for crop farmers in the EU.

A greater role for adaptation and insurance

Adaptation to increasingly unpredictable environmental conditions is urgently needed to ensure
ongoing viability for the EU crop sector and wider agri-food system, to guarantee stable livelihoods for
farmers and food security across Europe. It is also necessary to dampen the potential macroeconomic
effects and avoid the undue fiscal pressure created when post-disaster expenditure entails
governments acting as ‘insurers of last resort. We argue that in the face of increasing climate- and
nature-related shocks, governments should support ex-ante risk management and adaptation of the
crop sector to manage increasing costs from future disaster relief.

Crop insurance is one tool that can support the agri-food system'’s response to climate- and nature-
related risks. Insurance is an ex-post compensation and risk management mechanism designed to
provide income protection for insured economic losses experienced by farmers (Santeramo et al,



2023). While this has not traditionally been the case, crop insurance policies can be designed with
climate adaptation principles in mind to support the resilience and adaptive capacity of farmers
through incentivising and rewarding on-farm risk mitigation and providing financial security in the face
of unpredictable shocks.

However, as climate change drives more frequent and severe extreme weather events, and nature
degradation accelerates disruptions to the hydrological cycle, soil health and pestilence, crop
insurance is becoming progressively less affordable and less available. Currently, crop insurance
uptake in the EU covers between 20 and 30% of climate-related losses, with the majority of farmers
uninsured or underinsured for these events (fi-compass, 2025'). This is a sizeable gap, especially
considering that crop insurance premia are heavily subsidised by a range of Member States through
EU Common Agricultural Policy (CAP) funding or state aid. However, while these subsidies aim to target
the insurance affordability issue, they only address the symptom of high premia prices and
underinsurance, rather than the causes of these high and increasing premia: climate change and
nature degradation. Further, these blunt subsidies artificially dampen the risk signal on premia from
escalating climate and nature risks, which disincentivises farmers to reduce their risk and further
disincentivises insurers to reward on-farm risk reduction through lower premium prices. These
dynamics warrant closer attention from fiscal and economic policymakers at both the Member State
and EU levels.

A role for Ministries of Finance

In the context of the upcoming changes to the CAP post-2027, shaping crop insurance to deliver on
public policy goals should be considered in the suite of policy tools at the disposal of Member State
governments and the EU. For Ministries of Finance, reducing unbudgeted fiscal pressure and
dampening broader macroeconomic implications from shocks to the food system is squarely within
their remit.

In the following sections, we explore why Ministries of Finance should therefore take proactive action to
reshape the risk landscape and reduce the potential macroeconomic effects of climate- and nature-
related shocks on the crop sector and the public balance sheet. We analyse how crop insurance is a
promising yet underutilised risk management mechanism to shift fiscal risk off public balance sheets.
Finally, we explore three key levers available to Ministries of Finance: increasing public investment in
adaptation measures; enabling greater uptake of crop insurance, including through public-private
(re)insurance schemes; and mobilising private sector investment in agri-food adaptation.

'fi-compass is an advisory service platform jointly provided by the European Commission and European Investment Bank. Its
2025 report quantified the crop insurance protection gap in the EU.



2. Impacts on the crop sector from
climate change and nature degradation

Crop yields are heavily exposed to both extreme weather impacts and long term-
environmental changes to soils, water supply, pollination and the climate system.
The intensity and characteristics of impacts from climate change and nature
degradation vary across the EU's Member States. Certain crop commodities and
regions are hit especially hard. Eighty per cent of total crop losses in the EU are driven
by four primary types of climate hazard or peril:> drought, excess rainfall, frost and
hail. The depth of losses from these perils determines how the financial burden is
shared between farmers, insurers and governments.

Increasingly unpredictable conditions and their impact on farming

Crop yields are highly dependent on predictable, favourable weather conditions and therefore the
crop sector is extremely vulnerable to perturbations caused by climate change.

The scale and pace of climate change and nature degradation are accelerating, delivering non-linear,
unpredictable, irreversible ecological tipping points that materialise through both ‘chronic’ and ‘acute’
forms of environmental change.

e Chronic trends that can affect crop yields are pervasive, long-term changes to the
environment driven by unsustainable economic activity. For example, higher average mean
temperatures® can affect growth patterns of crops, reduce yields and create a more amenable
environment for a range of pests and pathogens; a loss of pollinators can reduce crop yields;
soil degradation can affect available soil nutrients and composition for crops; and rising sea
levels can affect the salination of soils. (Almeida et al, 2025; Panagos et al, 2024; J&dgermeyr et
al, 2021; Marsden et al, 2024). In Germany, for example, weather-related risks have been shown
to account for over 40% of wheat yield variability (Michels et al, 2024).

e Acute shocks like floods, hail, drought or bouts of disease may present over a shorter temporal
period but can have an equally, if not more, devastating effect on crop production and farm
yields as chronic forms of change (Marsden et al, 2024). Each of these perils is driven by
interconnected drivers of climate change and nature degradation. Collectively, drought, heavy
rain, hail and frost events were estimated to have driven 80% of agricultural losses in the EU
over a recent 10-year ‘Olympic average' (fi-compass, 2025).4 Droughts and heatwaves are the
most common of the perils in the EU, with average annual crop losses up to 2024 from drought
affecting over 3% of total EU crop yields and representing over half of all climate-related losses

2 We mainly use the term ‘peril’ in this report as this is the term used by the insurance industry.

% The temperature-vyield relationship is shown to be largely negative and, for many crops, subject to tipping point thresholds,
above which yield decreases sharply. However, these effects are heterogeneous. We can anticipate a general northward shift of
growing regions with global warming, and there is some evidence that certain countries within the EU will experience small
increases in crop yields due to warmer winters and less cold damage — for example, some research shows that wheat and
barley crops in Eastern Europe experienced an average increased yield of 0.33 tons per hectare due to a 1-degree temperature
increase over winter based on data from 1961-2019(Lopes, 2022). Some scientists also argue that certain crop species may
experience a counterbalancing of warming and drought effects through the CO: fertilisation effect (which promotes plant
growth), but this remains contested in the scientific literature and the compounding effects are poorly understood (Ainsworth
and Long, 2020).

41n agricultural risk analysis, an “Olympic average” typically means taking a series of recent years, discarding the highest and
lowest values, and averaging the rest.



(ibid.). Less frequent events such as hail, frosts, pestilence and disease, and cold spells can also
cause significant economic damage to crops (Manescu et al, 2025).

Chronic trends and acute shocks can interact and compound (Mqrsden et al, 2024, Aimeida et al,
2025), leaving the crop sector more exposed and more vulnerable to more extreme hazards, and
changing the risk landscape for farmers, policymakers and financiers. For example, since the 1960s,
average soil moisture has decreased significantly across the EU due to climate change and pressure
on groundwater (chronic), increasing the vulnerability to and losses from drought events (acute) (fi-
compass, 2025).

The variations in the impacts of climate change and nature degradation across the EU have a
disproportionate effect on certain crop commodities and sharpen regional disparities. Overall, net yield
losses from climate-related perils currently equate to an estimated 6.4% of EU crop production
annually, with the potential to rise to over 10% in the worst-affected years (fi-compass, 2025). Without
stronger climate adaptation, average crop losses could increase by up to 66% by 2050 under a
business-as-usual emissions scenario (ibid.).

Four primary climate perils

There are four primary climate perils that affect the crop sector across the EU, which are also expected
to maintain primacy in 2050 climate change scenarios (fi-compass, 2025):

¢ Drought, with its significant impacts on plant physiology, is the biggest driver of crop losses in
the EU (measured in Annual Average Losses/AAL — see Box 2.1). Global agricultural productivity is
already seeing significantly diminished crop yields due to the damaging effects of drought
(Bijolwcn et al, 2025). The largest agricultural producers in the EU (Spoin, Italy, France, Romania
and Germany) already have AALs from drought amounting to over €1 billion. By 2050, under a
moderate emissions scenario, AALs in the EU from drought are expected to increase by 46%,
with the most severe losses expected in Greece, Italy and Spain (fi-compass, 2025).

e Excess rainfall is the second biggest driver of crop AALs in the EU. Heavy rain can cause direct
damage to crops, e.g. through waterlogged soil inhibiting root growth, and indirect damage
through promoting environments that support nature-related risks like pests and disease,
highlighting the compounding risks of the climate—nature nexus (Almeida et al, 2025; Mooney
et al, 2026). Current AALs from excess rainfall are highest in France, Italy, Poland, Romania and
Spain, where AALs due to this peril are expected to increase by nearly 40% by 2050 under a
moderate emissions scenario (fi-compass, 2025).

e Frostis the third biggest driver of crop AALs in the EU. It poses a particular threat to high value
crops like vines, fruit and vegetables, which are highly exposed to this peril at especially
vulnerable stages in the plant life cycle. As plants are increasingly experiencing milder winters
and therefore earlier biological springs, vines and fruit bud and blossom earlier, thus increasing
their vulnerability to frost in later winter months. By 2050, frost stress will be most prevalent in
Central, Eastern and Northern Europe, with Italy, Romania, Germany and France predicted to see
the largest increases in frost-driven AALs (fi-compass, 2025).

e Hail is the fourth largest driver of crop AALs in the EU. It can cause severe damage to high-value
crops like vines, and the current highest AAL losses in the EU from hail are seen in Italy and
France. Under a moderate emissions scenario, the frequency of hail events is expected to
increase by 15-20% for certain areas of the Mediterranean and central Europe, including
Germany, Austrig, Croatia, Serbia and Romania (fi—compqss, 2025).


https://www.semanticscholar.org/paper/A-Systematic-Review-of-Plant-Responses-to-Drought-Bijalwan-Sharma/7113d2eb85853c2fea2d3dcf92340fcd23db5656

Box 2.1. Measuring risks and losses in the crop sector

The United Nations Office for Disaster Risk Reduction (UNDRR) and Intergovernmental Panel on
Climate Change (IPCC) (UNDRR, 2017; Reisinger et al, 2020) measure risk as: Hazard x Vulnerability x
Exposure, where, in the case of the crop sector:

e Hazard [or peril] is the physical event that may cause disruption to crop yields.

e Vulnerability is the propensity of exposed elements, such as planted crops, to suffer adverse
effects when impacted by hazard events or perils.

e Exposure describes the situation of crops in a hazard-prone area.

Risk is measured by insurers through two key metrics, both derived from the same modelled loss
distribution: Annual Average Losses (AALs), and Probable Maximum Losses (PMLs) (fi-compass, 2025).
AALs capture the mean annual loss across all simulated years in modelling by insurance companies,
whereas PMLs identify the maximum loss expected to be exceeded at a specific return period.

e Attritional losses are caused by high-frequency (10% to 20% annual probability of occurring),
low-intensity events. These events tend to be uninsured or do not pass the payout threshold.

e Severe losses are caused by medium-frequency (2% to 10% annual probability of occurring),
medium-intensity events. These are usually insurable losses and fit within the expectations of
insurer payouts.

» Catastrophic losses are caused by low-frequency (2% or lower annual probability of
occurring), high-intensity events, commonly referred to as ‘fat tail’ or ‘tail’ risks. These losses
are significant and often exceed insurance coverage, sometimes requiring government to
step in with additional, unplanned, disaster recovery financing. They are increase due to the
impacts of climate change and nature degradation (ibid.).

Different risk layers require different approaches and have varying significances for fiscal risk. ‘Risk
layering’ will be key to consider in future agricultural policy design, whereby generally the farmer
would ‘own’ the attritional risk, then, if insured, would pass on the risk for severe losses to the insurer.
That risk would then, at the catastrophic loss scale, get passed on to the reinsurer, governments or
sometimes supranational bodies (ibid.).
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3. The role of the agri-food system in the
EU economy

The agri-food sector is a central economic pillar of the European Union, with
important cultural, economic and social significance to Member States. However,
increasing variability in crop yields due to climate change and nature-related risks is
undermining this strength and eroding financial reserves for farms with economic
implications that extend well beyond the agri-food sector. The impacts affect food
prices for consumers, trade balances, import vulnerability for trade partners, supply
chains and the stability of the insurance and financial sectors.

The importance of arable farming to the EU and the risk posed by
environmental change

Of the 640 million tonnes of crops produced in the EU (excluding Cyprus) in 2023, 48% was exported
and another 350 million tonnes was imported (FAOSTAT, 2026a; 2026b), indicating the globall
importance of the EU's crop sector. In 2024, the sector generated a gross value added (GVA) of €228.6
billion, contributing 1.2% to the EU’'s gross domestic product (GDP) (Eurostat, 2025; 2026). The
contribution of this sector varies significantly by Member State, depending on their dominant crops, as
shown in Figure 3.1. The policy response to climate and nature shocks will therefore depend on the
relative contribution of specific crop commodities to the EU's economy and food supply.

Figure 3.1. Crop output in EU Member States as a percentage of total national output, 2025
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The EU agricultural sector is losing over €28 billion annually due to extreme weather (fi-compass,
2025). These losses erode financial reserves for farms, while also contributing to food price inflation
and other macroeconomic stressors. Seventy to eighty per cent of crop sector climate-related losses
are uninsured (ibid.), leaving the industry highly exposed to escalating climate- and nature-related
risks. These losses remain uninsured in part due to limited availability of insurance products or
inappropriateness of those that are on offer, high premium prices, other, non-financial barriers, to
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insurance (i.e. a dearth of information and high administration costs), and the prevalence of high-
frequency, low-intensity climate events that result in costs that fall below insurance payout thresholds
for farmers (these are referred to as attritional losses; see Box 2.1) (Grisloin—Letrémy et al, 2024; fi-
compass, 2025).

The economic implications of increasing crop yield variability due to climate- and nature-related risks
extend well beyond the agri-food sector. This section examines the transmission mechanisms through
which crop yield disruptions affect the broader EU macroeconomy, thus making it central to the
mandates of Ministries of Finance.

Food price inflation and macroeconomic stability

Disruptions to crops that result in diminished yields can precipitate food shortages that drive
consumer price inflation (Algieri, 2025). The macroeconomic impact proves particularly severe when
shocks affect commodities that have extensive price pass-through effects, including grains (used in
livestock feed and processed food products), oilseeds (used for cooking oils and biodiesel), and other
staples with high value-added processing chains.

Furthermore, food prices are volatile and asymmetrically ‘sticky’. This means that, in response to higher
production costs, food prices increase rapidly and stay elevated above the pre-shock level even when
the input cost pressures ease (Rezitis and Tsionas, 2019). The risk of household expectations
contributing to persistent inflation has been found to be highest following inflationary shocks to food
prices (Anesti et al, 2025). Household expectations contribute to inflation because when households
expect prices to rise, they change their behaviour in ways that cause prices to do exactly that. These
behaviour changes include demanding higher wages to protect their purchasing power, which leads
to higher production costs for firms that ultimately get passed on to consumer prices and consumers
bring forward their purchase of goods if they expect prices to rise in future. Changes to food prices
also have a significant impact on consumers’ expectations of inflation, meaning sudden increases in
food prices have a larger and more persistent impact on inflation expectations than a similar shock
not driven by food price increases, such as an increase in energy prices (Bonciani et al, 2024).

Increases in food prices also have an outsized effect on lower-income households compared with
higher-income households. The gap between the effective inflation rates experienced by those in the
lowest and highest income quintiles, calculated using Eurostat Household Budget Survey data, was at
its largest since 2006 during the recent 2022-23 inflation crisis, increasing from 0.1 percentage points in
September 2021 to 1.9% in September 2022 (Charalampakis et al, 2022). Lower-income households
spend the highest share of their budget on food (23.8% of disposable income compared with 9.5% by
the highest income quintile in 2020; Eurostat, 2024). Therefore, when prices rise, they are unable to
make reductions to their spending if they are already purchasing the lowest quantity and quality of
food to meet their dietary needs, meaning these shocks will disproportionately impact lower-income
households. Ministries of Finance and Economy may therefore deploy fiscal resources to provide
consumer subsidies, price controls or strategic food reserves to protect vulnerable households and
maintain social stability. This will become an increasing pressure on Member States’ balance sheets as
climate- and nature-related risks escalate.

Furthermore, central banks may be compelled to respond when food price shocks fuel broader
inflationary pressures, potentially requiring the tightening of monetary policy (Bonciani et al, 2024).
These policy interventions, while necessary to protect consumers and manage economic stability, will
impose fiscal costs and may create broader economic distortions.

Exposure of trade and imports to disrupted crop yields

Crop yield disruptions can also affect trade balances. In the future this could reduce the EU's
substantial export surplus, a key source of income for the bloc. Lower crop yields reduce export
volumes both directly through restricted production, and indirectly as a result of policy interventions, as
countries frequently impose export restrictions to prioritise domestic food security (Falkendal et al,
2021). For major agricultural exporting countries, reduced export revenues worsen trade balances,
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potentially leading to downward pressure on the exchange rate which can increase the price of
imports, thus increasing domestic inflation.

For example, the October 2024 floods in Valencia, Spain that followed torrential rain on 29 October,
caused substantial domage to the agricultural sector, affecting around half of productive agricultural
land in the region. Daily data on port activity showed a sharp drop in exports from the Port of Valencia
following the torrential rainfall, with exports declining 30% year-on-year in the first week afterwards and
47% in the second week. The Bank of Spain estimated that the floods could result in a 0.2% reduction in
Spain’s economic growth rate for the last quarter of 2024 (Banco de Espana, 2024).

Where disruptions are spread across several Member States or hit certain key production regions, total
food supply may decline across multiple markets, potentially exacerbating domestic food price
inflation. The magnitude of these effects will vary across Member States according to their food import
dependence. Where they are significant, they can exacerbate the impact on domestic food prices
(Bukeviciute et al, 2009). There is also a risk to food prices and security of supply from weather events
and nature degradation impacts that occur in non-EU countries. This is particularly relevant for the EU's
top trading partners: Brazil, the UK and the USA (European Commission, 2026d). Further, these effects
will be especially compounded if they occur at the same time as supply disruptions in the EU, as EU
markets would be unable to respond to shortfalls through imports, leaving policymakers with limited
levers to stabilise supply and protect consumers from price volatility.

Disruptions to wider supply chains

There are also implications for the financial viability of firms across the economy that rely on the food
sector as part of their supply chains.

Supply chain effects propagate both upstream and downstream from the agri-food sector. Upstream,
disruptions can reduce demand for agricultural inputs, affecting farm machinery manufacturers and
fertiliser producers, which experience declining revenues when agricultural production contracts.
Downstream effects are potentially more extensive, as certain crop commodities serve as key inputs
across numerous sectors (Jensen and Hourdin, 2025).

Consequently, reductions in crop yields can generate wider economic implications through production
bottlenecks and supply chain delays in dependent sectors, rising input costs that compress profit
margins, and negative employment effects as production costs increase.

Employment in the agricultural and dependent sectors can be impacted as a result of disruptions to
labour productivity during extreme weather events. These events can impact the physical and mental
health of on-farm workers, lowering their productivity and overall sectoral output. With climate change,
impacts from extreme heat will have the largest productivity impacts on sectors with outdoor workers.
Average temperature changes experienced in Europe between the periods 1965-1994 and 2016-2019
have already resulted in an almost 1% decline in labour supply (measured in working hours) in high-
exposure sectors, including agriculture (van Daalen et al, 2022).

The agri-food sector is particularly vulnerable to shocks due to its exposure to global supply chains.
These supply chains tend to be optimised for efficiency rather than resilience, meaning they often do
not have much spare capacity or a large choice of alternative routes and are highly exposed to
disruptions. Systemic shocks to crop yields can therefore have both domestic and international
macroeconomic consequences (Mikaelsson, 2026).

Implications for the insurance and financial sectors

Global food systems have direct and indirect impacts on insurance markets and rural lending
coverage, and vice versa. Insurance works as a form of invisible infrastructure that governs uncertainty
through the redistribution of risk: supporting the de-risking of investments for lenders, reducing
unbudgeted fiscal pressure arising from potential government response, and increasing access to
credit for borrowers through lowered default risk (Gabriel and Baker, 1980; Jarzabkowski et al, 2023;
Greenslade, 2025). Insurance has long played a critical role in reinforcing economic stability through its
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ability to absorb parts of systemic risk that could otherwise become widespread and cascade across
global supply and trade systems (Mikaelsson, 2026).

Well-functioning crop insurance markets enable farmers to access affordable coverage against
natural hazards or perils, thereby protecting farm livelihoods as well as facilitating credit access and
providing a buffer against risk for the lending market. When insurance markets are not functioning well,
however, insurance can become unaffordable or unavailable in certain regions, often for specific types
of peril (e.g. excess rainfall or drought).

Environmental stressors, both chronic and acute, are increasing total crop losses and delivering more
frequent attritional, severe and catastrophic losses (see Box 2.1). This landscape of escalating risk
results in higher insurance premium prices to reflect the risk that insurers are taking on. In turn, the
population base for the crop insurance pool tends to get smaller as fewer farmers choose to purchase
insurance coverage, concentrating the risks even further. Insurance also suffers from adverse selection,
with farmers who are more at risk or who have recently experienced losses more likely to purchase
higher coverage, making the overall pool more risky for insurers (Bielza et al, 2009). With the increasing
frequency of severe Probable Maximum Losses (PMLs) arising from these highly uncertain climate- and
nature-related risks (see Box 2.1), some of these perils are increasingly becoming understood within the
insurance sector as being uninsurable, which has serious implications for insurers (Manescu et al,
2025). Where insurance sector modelling identifies particular perils as ‘too risky’ to underwrite, an
‘insurance protection gap’ emerges, defined as the gap between economic losses and insured losses
(Jarzabkowski et al, 2023). This is more likely to happen when there are prohibitively high premia or an
unavailability of insurance coverage.

The protection gap creates a secondary barrier to credit, as lenders become unwilling to absorb the
liability of uninsured crop failure on their own balance sheets. Without insurance or credit to serve as a
financial buffer, farmers are left acutely vulnerable to extreme weather events (Blackmore et al, 2025).
Farms’ financial reserves will decline via lower profits and restrictions to rural lending, which can also
reduce farmers’ ability to maintain employment. The financial instability of the sector may also mean
farmers choose to leave and seek employment in a different sector, potentially causing future
employment shortages in agriculture that will further exacerbate rising food prices. This is a concern
that disproportionately falls on small-scale farmers, which constitute the maijority of farms in the EU
(93% of agricultural holdings in the EU in 2020 were family farms), although the 7.5% of large farms
manage 68.2% of agricultural land (Eurostat, 2022).
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4. Implications of underinsurance in the
crop sector

Crop insurance can act as a safety net for farmers after an extreme weather event,
providing some protective capacity for the agri-food system against the systemic
risks presented by the escalating impacts of climate change and nature
degradation. In the EU, the crop insurance protection gap is 70-80% for all climate-
related losses, meaning most crop farmers are uninsured. Although the proportion of
coverage varies significantly among Member States, this is becoming an
increasingly relevant threat for governments’ fiscal sustainability as the need for
post-disaster financial support for farms grows.

The insurance protection gap

In the EU, just 20-30% of crops are insured against climate-related losses (fi-compass, 2025). Crop
insurance performs an important function for farmers and the wider agri-food system by providing a
financial buffer after an extreme weather event (Santeramo et al, 2023). Given this insurance
protection gap, the projected increase in total average annual losses (AALs) of crops from €17.4 billion
in 2025 to €24.8 billion under a moderate emissions scenario and €28.9 billion under a business-as-
usual (i.e. high) emissions scenario in 2050 reflects a substantial burden on uninsured and
underinsured farmers (ibid.). This represents a market failure that requires coordinated policy attention
from governments.

Several structural features of existing crop insurance markets in the EU are of note:

e For one, the majority of crop insurance across the EU is ‘single peril rather than ‘multi-peril’,
meaning that even where a crop insurance policy is in place, the farm may still be
underinsured against other perils that are not named in the policy (Mateos-Ronco, 2025;
Michels et al, 2024; fi-compass, 2025).

e Secondly, the crop insurance protection gap is further exacerbated by increasing reinsurance
prices for crop insurers, which reduce the ability of primary insurers to transfer risk. Reinsurance
provides insurance to primary insurers, enabling insurers to underwrite large exposures and
forming a key part of the risk sharing hierarchy (Prudential Regulation Authority, 2026; Méhr et
al, 2025). However, the principle of risk diversification, upon which the reinsurance sector
depends, is being eroded by an increasingly concentrated risk landscape (e.g. all of southern
Europe experiencing a drought in one growing season). Climate- and nature-related shocks
are constraining reinsurance capacity, squeezing primary insurers further (The Insurer, 2025;
Mikoc;lsson, 2026). This has been described as the ‘reinsurance protection gap’ (Méhr et al,
2025).

¢ Thirdly, insurance models focus only on direct impacts arising from these events. As a result,
indirect and cascading effects such as broader supply chain or labour market disruptions are
excluded from their scope, even though these may further impact farmers’ resilience
(Mikaelsson, 2026).

e Finally, insurance is an ex-post solution and cannot address the overall risk that farms face.
Nonetheless, it can provide a useful financial buffer for farmers after a climate- or nature-
related shock, enhancing sectoral resilience. Without crop insurance farmers might not have
sufficient financial buffers to rebuild after a such a shock, and in the medium term this may
drive food shortages and price rises for specific commodities. However, crop insurance as a
mechanism cannot address the climate or nature-related hazard itself, nor can it resolve any
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immediate issues arising from crop yield failures or subsequent food price shocks. Crop
insurance must be considered part of a broader suite of adaptation policy tools.

In the absence of public policy changes, the crop insurance protection gap in the EU is expected to
increase, as private insurers continue to adjust their risk-based pricing, raise premia prices and may
even withdraw from the greatest risks in exposed areas. Given the increasing climate- and nature-
related risks facing the EU agri-food system, upfront public and private investment is also required to
reduce this overall risk (European Scientific Advisory Board on Climate Change, 2026).

Fiscal consequences for Member States

Where governments step in to protect farm viability, this will present an increasing threat to fiscal
sustainability as climate- and nature-related risks intensify. To date, this public financial support has
been disproportionately concentrated in specific crop subsectors, including high-value pome fruits
(apples, pears etc.), stone fruits and viticulture, non-perennial crops and plant propagation (European
Commission, 2026¢) — as illustrated in Figure 4.1.

Figure 4.1. Total spent on state aid to support different crops following a climate change-induced
natural disaster at the national level in the EU (2020-2024)
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When governments intervene after a disaster, this is referred to as the government acting as an
‘insurer of last resort’. Acting in this way generates unbudgeted fiscal exposures in the form of
contingent liabilities. A contingent liability is a potential fiscal obligation that may materialise
dependent on the outcome of future uncertain events (Polackova, 1999) (see Box 4.1 for exomples).
Some of these contingent liabilities are explicit, in that governments acknowledge that they will have to
pay out in response to an event before it happens. However, most remain implicit: governments
typically refrain from formally announcing ex-ante commitments to compensate for agricultural losses
from natural catastrophes, recognising that such explicit guarantees would create moral hazard by
diminishing incentives for private risk mitigation and adaptation investments (Bagci and Kugukbayrak,
2026). However, the implicit nature of these obligations does not eliminate their fiscal significance.
Political-economy dynamics create pressures that make post-disaster government intervention highly
likely even in the absence of legal mandates. The agri-food sector’s political influence, linked to its
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geographical distribution across electoral constituencies, cultural significance in national identity,
strategic importance for food security, and lobbying capacity, generates strong incentives for elected
officials to provide emergency relief following catastrophic events (Collantes, 2020).

This political-economy logic transforms nominally discretionary responses into de facto entitlements.
However, the implicit nature of these commitments obscures their fiscal implications and impedes
effective budgetary planning, while also neglecting to address the underlying vulnerabilities of the
system. Unlike explicit contingent liabilities such as deposit insurance or public debt guarantees,
implicit agricultural disaster relief lacks designated reserves, actuarial assessment or transparent
accounting in government balance sheets. This opacity generates several fiscal risks, including:

e Underestimation of medium-term fiscal pressures

e Procyclical expenditure patterns (as agricultural disasters often coincide with broader
economic stress during extreme weather events)

e Political pressure for progressively more generous relief packages as extreme weather
normalises.

These implicit contingent liabilities are expected to escalate substantially as the risks from climate
change and nature degradation intensify and private crop insurance becomes increasingly
unaffordable or unavailable, thereby shifting risk from onto public balance sheets. We argue that
increasing crop insurance uptake can reduce the overall pressure on governments’ balance sheets,
especially when disasters require cross-sectoral financial support, with the potential for other sectors
to take higher priority in the public disaster relief package. For example, in 2012 a report found that “a 1%
increase in insurance coverage could reduce the global cost of climate-related disasters to taxpayers
or governments by 22%" (Edwards, 2012). This is particularly valuable in the context of increasingly tight
fiscal space across the EU.

Subsidies also dampen the risk signal on premia pricing that reflect escalating climate- and nature-
related risks. This can act against incentives for farmers to reduce their risk and insurers to reward on-
farm risk reduction through lower premium prices. See Box 5.3 for how insurers price premia.

Despite substantial public expenditure on disaster relief, compensation frequently proves insufficient to
cover farmers’ total losses, leaving agricultural producers bearing the often-significant residual risk
while simultaneously creating potential fiscal exposure for governments (fi-compass, 2025). This
outcome represents a suboptimal equilibrium wherein neither private insurance markets nor public
intervention adequately manages agricultural climate risk, suggesting the need for fundamental
reform of agricultural risk management frameworks.

Box 4.1. Examples of EU Governments acting as an insurer of last resort

At the EU level, Member States are supported to act as insurers of last resort through the Common
Agricultural Policy, which includes an agricultural reserve of at least €450 million per year to help
farmers cope with market disruptions or exceptional events, representing approximately 0.6% of the
total CAP budget for the 2021-2027 period. This reserve can be deployed to support markets facing
serious disturbances, including those triggered by extreme weather events affecting supply (see Box
52 (Europecm Commission, 20240). In October 2024, €119.7 million was allocated to assist farmers in
Bulgaria, Germany, Estonig, Italy and Romania affected by extreme weather events. In March 2025,
€98.6 million was allocated to support farmers in Spain, Croatia, Cyprus, Latvia and Hungary facing
losses from climatic events since spring 2024 (European Commission, 2025a).

As a Member State-level example, Ireland’s government, in response to extreme rainfall experienced
in 2023 that severely impacted agricultural production, established a compensation scheme
offering farmers €1,000 per hectare of ruined crops (for up to 20 hectares), with €7 million allocated
to the scheme to partially recoup losses incurred by heavy rainfall and maintain farm viability
(Maguire, 2023). This was an unbudgeted fiscal expenditure.




Similarly, France faced catastrophic flooding in 2023, when six months-worth of rain fell in 30 days,
prompting an €80 million emergency fund for Brittany, Normandy and Hauts-de-France to cover
crop and investment losses (Hortidaily, 2023). France also responded to severe drought conditions in
2022-2023 by providing €500 million in aid to cover lost crops and feed costs (Reuters, 2023).

These examples demonstrate how EU governments, supported by EU-level policy, intervene as
insurers of last resort, taking on contingent liabilities by providing emergency financial support to
stabilise farm operations following extreme weather events.

Climate change and nature degradation amplify the severity and frequency of these ‘exceptional
events'. To reduce the need for government stepping in ex-post as an insurer of last resort, creating
undue fiscal pressure from unbudgeted and unplanned expenditure, governments should support ex-
ante risk mitigation and adaptation approaches for the crop sector.
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5. Levers available to Ministries of
Finance to build financial resilience in the
crop sector

The translation of climate change and nature degradation impacts on the agri-food
system into macroeconomic consequences means that food system resilience can
no longer be considered exclusively the remit of environmental and agricultural
policymakers. Ministries of Finance have a key role to play in increasing overall
spending on adaptation in the crop sector, promoting increased uptake of crop
insurance, and shaping insurance underwriting practices to incentivise adaptation in
crop insurance policies.

Public investment in adaptation in the crop sector can help build resilience for farmers against future
climate- and nature-related shocks. However, crop yield variability is a core characteristic of crop
farming, and some level of risk will always remain due to the limitations of adaptation measures and
the increasing severity and frequency of hazards (Reisinger et al, 2020). Therefore, Ministries of Finance
should take a proactive approach to increasing crop insurance uptake to spread this risk across
economic actors, and support the insurance market in developing innovative tools that promote risk
management. Below we describe three ‘levers’ they can use.

Lever 1: Increase public spending on adaptation to reduce overall risk to
the agri-food system

A significant increase in public investment in adaptation for the crop sector in the EU would increase
food system resilience by reducing farm and supply chain vulnerability to hazards and therefore
reduce both threats to on-farm business continuity and to macroeconomic risks. This would also
reduce the size and number of insurance claims, thus reducing the overall burden on the crop
insurance system after a disaster. Public financing of adaptation programmes is therefore key to
building physical and financial resilience in the EU agri-food system (European Scientific Advisory
Board on Climate Change, 2026).

These programmes include hard technical measures (structural and technological solutions), or
nature-based solutions (see Box 5.1). Improving drainage, using modified drought-resilient crop
species, and improving current irrigation systems to make them more effective are all measures that
can reduce the vulnerability to these perils (EEA, 2019; Publications Office of the European Union, 2026).
Using the risk equation outlined in Box 2.1, adaptation can be conceived as a tool to reduce the
vulnerability of an asset to the hazard, but it cannot address the hazard itself (only action to halt
greenhouse gas emissions and reduce pressure on the environment can mitigate climate change and
nature degradation).

Currently, gains from these technical solutions remain limited by local environmental conditions and
climate trajectories. For example, improving irrigation systems has been shown to reduce maize losses
caused by drought in Southern Europe from 80% to 11% under a 2°C warming scenario but only insofar
as water remains available (Feyen et al, 2020; IPCC, 2023). Further, beyond the 3°C warming threshold,
‘hard limits’ emerge where the natural adaptive capacity is exhausted. This renders adaptation
measures such as altering sowing dates or planting new cultivars insufficient to mitigate projected
losses (Ruiz-Ramos et al, 2018; Feyen et al, 2020; IPCC, 2023).
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Box 5.1. Adaptation in the crop sector

Adaptation in the crop sector can be defined as the adjustment of agronomic practices, genetic
resources and management systems to minimise the negative impacts of vulnerability caused by
climate events, climate change and nature degradation (such as heat stress, drought or pestilence)
to support food security and yield stability over time. These measures can be incremental or
transformative, leveraging hard technical measures (e.g. precision farming, hail/frost protection, and
upgraded infrastructure and efficient irrigation systems) or nature-based solutions (e.g. planting
cover crops, exercising crop rotation, and no-tillage practices) and can be implemented at the farm,
regional, national or international scale.

Incremental vs. transformative adaptation

¢ Incremental adaptation: gradual adjustments intended to maintain the existing system’s
function and structure while reducing the vulnerability of crops to climate variability (e.g.
improved irrigation, modifying crop calendars). These are mainly considered in medium-
term adaptation strategies (up to 2050) and are unlikely to be wholly sufficient in either a
moderate or business-as-usual emissions scenario.

o Transformative adaptation: fundamental, systemic changes that alter the basic attributes of
the agri-food system (e.g. shifting livelihoods, migrating production, or large-scale land-use
changes). Plans for long-term climate change adaptation strategies (i.e. over the period
2050-2100) often include a mix of incremental and transformational approaches as climate
impacts intensify (EEA, 2024).

Geographical scales and governance for adaptation in the crop sector

Scale Focus Key actors Examples
Farm level Technical and incremental Individual farmers, Precision farming, adapted crops, cover
private insurers crops, no/minimum tillage, efficient irrigation
. Production patterns, soil Farmers’ associations, Collective crop insurance schemes, mutual
Community/ health, water efficiency producer organisations, | aid funds, shared irrigation infrastructure,
catchment cooperatives, mutual agri-environment group schemes, peer-to-
level funds, local authorities | peer knowledge networks
Mix of technical and Regional authorities, Infrastructure (large-scale irrigation), flood
organisational adaptation. national governments prevention (under the EU Floods Directive),
. Focuses on shared risk and financial safety nets (Mutual/Calamity
Reg|000|/ management, collective funds)
national resource governance, and
knowledge diffusion across
farms
Mix of incremental and European Commission, EU Adaptation Strategy, European Climate
EU transformative strategies EU Member States Law, monitoring Member State progress
(under the CAP)

There are significant gaps in knowledge about the systemic efficacy of these adaptation measures.
While quantitative effectiveness data for irrigation may exist, this is largely missing for other adaptation
measures, and the performance of combined adaptation measures is rarely assessed (Ewert et al,
2015; Muller et al, 2020; IPCC, 2023). Most studies remain species- or hazard-specific, leaving a blind
spot concerning the systemic risks of compounding hazards, such as simultaneous heatwaves and
pest outbreaks. Finally, soil management practices like crop residue retention are frequently
implemented as nature-based solutions for carbon sequestration, without evaluating their specific
resilience-building or risk reduction capacity (Hamidov et al, 2018; IPCC, 2023). This knowledge gap
makes it difficult to evaluate the risk reduction and subsequent potential cost savings of each
adaptation measure, limiting the insurer’'s capacity to model their premium prices sensitively to farm-
level adaptation. Furthermore, poorly designed adaptation strategies, notably due to this lack of data,
can i)n turn lead to maladaptation by creating inefficient or unfair resource use and lock-ins (Schipper,
2020).
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The Common Agricultural Policy’s contributions to adaptation

Pillar Il of the Common Agricultural Policy and national co-financing programmes are the EU's major
contributors to adaptation funding in the agricultural sector (see Box 5.2). The current adaptation
funding baseline for agriculture in the EU-27 is estimated at €9.3-9.8 billion annually, including
significant investments in climate-resilient rural development through CAP Pillar Il programmes (under
the EAFRD — see box), nationall funding for agricultural innovation and extension services, and some
private on-farm investments incentivised by subsidies or insurance (Neumann and Botia, 2025).

Box 5.2. The Common Agricultural Policy (CAP)

The CAP plays an important role in addressing financial risks for farmers through formalised risk
management tools, and represents 32% of the EU’s Multiannual Financial Framework (MFF) for 2021-
27, with a total allocation of €£386.6 billion. Forty per cent of total CAP expenditure is dedicated to
climate action over this period, although the CAP delivery model allows a high degree of flexibility in
how Member States use this funding (European Scientific Advisory Board on Climate Change, 2026).
This flexibility looks set to increase further with the design of the 2028-2034 CAP (European
Commission, n.d.).

The CAP is structured under two primary pillars:

Common Agricultural Policy

The primary instrument governing EU agricultural subsidies and programmes, including
sustainable agriculture practices, pesticide, fertiliser and antimicrobial use, organic farming,
food security, environmental impacts and incomes

Market Sectoral
measures support

Direct payments Rural development

Environ-
mental and
climate
actions

De- Risk Young Farm
coupled manage- farmers innovation
payments ment tools support support

Coupled
payments

Sources: fi-compass, 2025; European Commission, 2026a.

Pillar I, the European Agricultural Guarantee Fund (EAGF), focuses primarily on providing direct
income support to farmers and managing market interventions, with a total budget of €291.1 billion.
Roughly €270 billion is allocated to income support schemes, where payments are determined by
farm size in hectares and are strictly conditional upon compliance with EU standards regarding the
environment and plant health. The remainder of the EAGF budget, approximately €20 billion, is
dedicated to market measures designed to combat price instability and provide emergency
support during crises, such as extreme weather events, through tools like the agricultural reserve
with an annual allocation of at least €450 million (European Commission, 2026b). A new Unity Safety
Net has been put forward in the 2028-2034 MFF proposal that would help EU farmers in case of
disrup;cion to agricultural markets, totalling up to €900 million per year (European Commission,
2025c¢).

Pillar II, Rural Development, plays a key role in driving adaptation of the agrifood sector to climate-
and nature-related risks to diminish the emergency support crisis costs carried by the agricultural
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reserve. It aims to strengthen and support rural areas through a budget of €95.5 billion for the 2021-
2027 period and is funded through the European Agricultural Fund for Rural Development (EAFRD).
The EAFRD operates through co-financing, where EU funds are complemented by Member State
national budgets to support CAP Strategic Plans. The EAFRD provides investment support to rural
enterprises through financial instruments such as loans, guarantees, equity and other risk-bearing
mechanisms.

Despite this EU-level public funding, the gap between the current level of financing for adaptation and
what is needed remains significant in the EU agrifood sector and it is critical that financing is scaled up.
A recent study commissioned by the European Commission estimated total food sector adaptation
investment needs at €11.5 billion annually (or €200 billion in net present value [NPV] terms by 2050),
with the crop sector dominating these requirements at 80% of the total. Within this sector, a specific
cluster for ‘climate-smart agriculture’ investment (including drought-resistant crop varieties, irrigation
upgrades, soil management and improved water use efficiency) is estimated to require nearly €7.8
billion annually (or €135 billion in NPV terms). This cluster alone represents 68% of all food sector
investment needs by 2050 (Monteleone et al, 2026).

The best attempts at projecting the impact of inaction show high consequent costs, in the order of
£28-30 billion per year by 2100 (Neumann and Botia, 2025). However, these costs are likely to be an
underestimate due to methodological constraints, where they are extrapolations of a few national
studies. In the study’s high-emissions scenario, investment needs are expected to rise from an initial
€11.2-17.4 billion per year in the mid-term to over €20.9 billion annually by 2100, leaving a gap of €11
billion per year (ibid.).5

Even where CAP funds are aimed at adaptation measures, there is significant variance between
Member States. On average, 28% of the utilised agricultural area (UAA) in the EU received financial
support to improve climate adaptation capacity in 2023. However, the proportion of UAA covered
differs significantly between Member States (Directorate-General for Agriculture and Rural
Development, 2023; European Commission, 2024b). High-performing regions and countries such as
Wallonia (Belgium), Finland, France and the Netherlands have secured more than 75% of their
agricultural area under adaptation commitments. In contrast, Central-Eastern and Southern European
Member States, including Romania, Bulgaria, Malta, Cyprus and Spain, recorded shares close to or
below 1% in 2023 year, despite facing disproportionately high climate impact exposure in the form of
drought, heat stress and desertification (Directorate-General for Agriculture and Rural Development,
2023). This paradox, wherein the countries with the lowest adaptation coverage are among those most
vulnerable to climate change impacts on agriculture, suggests that current CAP implementation has
been highly country-dependent and has not succeeded in aligning adaptation investment with
climate risk exposure.

Given the large future needs and growing risks faced by the crop sector, attracting private finance
alongside public investment for adaptation will be necessary to close the adaptation financing gap.
Coordinated public investment can support this goal, notably by supporting a better adaptation
investment landscape for private finance. It would also reduce the risk and potential scale of
intervention from governments stepping in as insurers of last resort and the wider macroeconomic
risks of disruptions to crop yields.

5 The cost of adaptation represents the estimated annual investment needed to implement adaptation measures in agriculture.
This is likely underestimated as it: 1) relies on data from just three EU Member States who have quantified their specific
agricultural adaptation needs; 2) reflects uncertainties in how much adaptation is pursued (incremental vs. transformational)
and the unit costs of measures (and importantly, all three national studies on which these figures are based focused on
‘incremental’ adaptation and did not include radical transformative measures); 3) uses numbers that are extrapolations based
solely on anticipatory costs where studies were made, excluding reaction costs, maladaptation costs, socioeconomic impacts
and ‘other/unclear’ costs.
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Lever 2: Increase uptake of crop insurance for increased protection and
encourage risk spreading across multiple economic actors

Crop yield variability is a longstanding issue in agricultural economics and climate adaptation can
only partially reduce the risk. So, regardless of adaptation’s effectiveness, there will remain some risks
that must be managed carefully to avoid risking the fiscal sustainability of EU Member States. This is
where shifting the risk onto other balance sheets can be an effective policy goal. The logic of insurance
spreads risk across diverse portfolios and geographical areas, reducing concentrated exposure to
shocks (Jarzabkowski et al, 2023). To mitigate the burden of unbudgeted ex-post disaster aid at the EU
level, the Commission has committed to shifting use of the CAP towards a proactive, ex-ante model
that leverages private and mutual insurance and reduces reliance on direct government intervention
(fi-compass, 2025). Such investments allow risk to be shifted off public balance sheets and towards a
structured public—private risk-pooling market.

This evolution of the CAP makes funding more sustainable, effectively promoting farmers to manage
risk independently through market-based instruments (fi-compass, 2025). Under the current CAP
framework (2023-2027), the EU has organised its farm-level risk management toolkit around three
main levers within Pillar Il (Rural Development):

e Premium subsidies for up to 70% of crop insurance premia for farmers facing losses exceeding
20% of their average annual yield (€156 to €216 million annually)

e Mutual Funds and Income Stabilisation Tools to treat income shocks suffered by farmers due to
production or market pressures

e Exceptional public funds for disaster compensation to provide farmers with swift financial
support after natural catastrophes (ibid.).

National insurance markets and approaches to using the CAP funds vary significantly between
Member States. While 14 Member States currently opt to promote private crop insurance via CAP-
funded premium subsidies (these include France, Italy, Poland, Germany, the Netherlands and
Romania), others maintain distinct public—private partnership (PPP) models, subsidised through
national budgets (like Spain’s Agroseguro and Austria’s OHV, which have crop insurance PPP models
with high penetration) (ibid.).

Despite the EU's efforts to increase crop insurance uptake, two key challenges remain (European
Commission, 2025b). Firstly, the poor design of crop insurance subsidies can create moral hazards,
whereby farmers do not face incentives to alter their high-risk farming practices (such as input-
intensive crops on unsuitable marginal land). This can artificially sustain a production model that is
increasingly vulnerable, effectively ‘subsidising the risk’ rather than reducing it (Dalhaus et al, 2023).
Careful thought should therefore be put into defining associated conditions with this funding,
especially given the changing risk landscape and constrained fiscal space. While some subsidy
conditionalities already exist and have significantly influenced private insurance policy conditions, no
data is yet available to evaluate the efficiency of this measure to encourage insurance uptake and
general risk reduction (fi—composs, 2025). Further work should be undertaken to understand how these
conditionalities could go further in reducing overall risk in the EU’s crop sector.

The second challenge is the ongoing market viability of private insurance. There is a risk that as
climate- and nature-degradation-driven losses increase, private crop insurers may exit the market or
hike premia beyond a level that even subsidies can render viable, leading to further reduced uptake
and coverage precisely where it is most needed. Coupled with the adverse selection dynamics
discussed earlier, actuarial viability may be undermined by a pool skewed towards high-risk farmers.
Therefore, consideration should be given to expanding existing subsidies, while also investing in risk
mitigation measures and designing insurance models that encourage adaptation.
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Lever 3: Shape insurance underwriting practices to incentivise
adaptation and further reduce potential macroeconomic risks

A central imperative for the EU is to move beyond a reactive, grant-based model to proactively
shaping crop insurance markets to incentivise adaptation in their underwriting practices and de-risk
private investment in adaptation in EU agriculture (European Commission, 2025b). Theoretically, in a
perfectly efficient insurance market with timely data and accurate risk modelling, price signals can
incentivise farmers to adopt risk mitigation measures that reduce vulnerability to climate and nature-
related perils, in return for a lower insurance policy premium (Beck et al, 2019).

In practice, the insurance sector has not played a significant role in promoting adaptation in the EU's
agri-food system. Like most forms of insurance, crop underwriting largely happens on a 12-month
cycle with annual repricing of risks, so its reactive, short-term nature creates a natural barrier to
incentivising and supporting long-term adaptation for its policyholders (Mikaelsson, 2026). As a
compounding factor, evidence suggests that farmers insurance purchasing decisions are driven
primarily by economics over risk exposure: uptake only increases when total earnings (including
subsidies and compensation) outweigh the total costs (i.e. of the premia) (Sun et al, 2024)

Despite it being a historically slow-moving and risk-averse market, many scholars have argued that
insurance can be redesigned as a key tool in the adaptation toolkit (Stein et al, 2025; Jarzabkowski et
al, 2019; Surminski and Oramas-Dorta, 2014). The insurance sector’s direct exposure to local climate-
and nature-related risks makes it a key contributor not only to local farm-level adaptation but also in
de-risking private finance for adaptation, protecting farmers’ income and supporting farm resilience to
extreme events.

As a result, crop insurance as a mechanism may be well positioned to embed anticipatory risk
management into underwriting and pricing. Because both incremental and transformative adaptation
measures are capital-intensive for farmers with tight margins, well-designed insurance mechanisms
that reward adaptation initiatives in their premium prices could help incentivise these investments.
There is also an important role for banks to play here in co-designing insurance and credit packages
that support investment into crop sector adaptation. For example, ‘sustainability-linked insurance’
models that propose paired loans for adaptation measures with long-term insurance contracts have
emerged in the property insurance market, primarily in Asia (Chan, 2025).

Box 5.3. How insurers price premia — general method

Crop insurance pricing is complex, and methodologies vary across the industry.

Insurance premium calculations are built around the pure premium principle. This represents the
expected indemnity, that is the weighted average (usually by probability of occurrence) of all
possible indemnity payments before additional loadings are added. Pure premia are usually
estimated from historical data and can be calculated by multiplying the average loss ratio (over a
reference period) by the total sum insured (expressed in Euros) (World Bank Group, 2014).

The average loss ratio (expressed as a percentage) is calculated by dividing the historical indemnity
claim payments by the total insured value, averaged over a reference period. For example, if claims
averaged 8% of insured value over 10 years, the average loss ratio is 8%. The sum insured is the
maximum amount the insurer agrees to pay out in the event of a total loss. This represents the
financial value being protected by the policy, also called liability (with Liability = Expected Yield x
Coverage x Commodity Price) (World Bank Group, 2014).

The pure premium may then be adjusted by various factors to accurately reflect the risk and
uncertainty taken by the insurer. For instance, this pricing is adjusted for spatial risk correlation,
because agricultural losses tend to cluster geographically. This is due to the location-specific nature
of hazards such as drought, intense rainfall and flooding that impact crops. The spatial correlation
between farm-level losses reduces the effectiveness of risk pooling, meaning insurers cannot fully
diversify away from systemic weather risk within their portfolios (Feng et al, 2026).
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Finally, loads are added to this pure premium, including operating costs, uncertainty in loss
estimates, reinsurance and profit margin (World Bank Group, 2014).

This pricing logic applies to both traditional indemnity-based insurance and index-based insurance;
however, costs and pricing risks are spread differently across the two models. The former pays
indemnity based on verified individual farm losses, thus insuring a more precise but administratively
costly process, hence increasing the extra loading costs. The latter provides compensation on an
objective observable trigger such as rainfall or satellite vegetation index. It is a cheaper alternative
to run but introduces the risk that the index diverges from a farmer’s actual loss experience.

Long-term climate change poses a fundamental challenge to this entire pricing architecture:
because the methodology is retrospective by design, it prices future risks based on past risks
(Greenslode, 2025; Stein et al,, 2025). As climate change increases the uncertainty of loss
distributions, historical loss ratios become increasingly unreliable predictors of future claims.

Rather than basing the expected loss rate solely on historical indemnity payments, insurers could
apply a quantified risk reduction factor to farms that can demonstrate the implementation of certified
adaptation practices such as cover cropping, improved drainage or drought-resistant varieties. This
would allow them to adjust premia in real time to reflect changing farm vulnerability and exposure to
the hazard. For this mechanism to incentivise adaptation, the risk reduction factor would need to be
credible, transparent and standardised. The current lack of data and collectively recognised studies
represents a major obstacle to this.

Implemented adaptation measures could, theoretically, feed back into premium pricing through their
effect on the expected loss ratio. As adaptation increases resilience to yield losses, realised indemnity
payments would decrease over successive policy years. As the historical reference period rolls forward,
the pure premium rate is adjusted accordingly (World Bank Group, 2014). Over time, and as risks
increase, the benefits of adaptation measures may be reflected through historical indemnity payment
data. However, this feedback operates with a lag, meaning the premium signal follows adaptation
investment rather than anticipating it. Critically, research has shown that farmers need to receive
premium reductions before undertaking risk reduction measures (Mato-Amboage et al, 2022). So,
without clear premium incentives, the upfront costs of adaptation measures will remain unaffordable
for many crop farmers in the EU. Ministries of Finance, through their responsibility for financial services
policy, could work with supervisory authorities and the insurance industry to develop a standardised
framework for recognising and pricing on-farm adaptation measures in crop insurance policies.
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6. Conclusion

Shocks to the EU’s agri-food system from climate change and nature degradation
can cascade into systemic risks for the macroeconomy. Alongside climate
adaptation, crop insurance is a promising yet underutilised tool that can be used to
shift fiscal risk off governments’ balance sheets. This report has outlined three key
levers for Ministries of Finance to use in their role in dampening the potential
macroeconomic effects of agri-food shocks, maintaining rural sustainability and
avoiding undue fiscal pressure from post-disaster expenditure.

There are significant costs to inaction as the crop sector across the EU faces increasing risks from
climate change and nature degradation. These losses have macroeconomic implications, spanning
food price volatility, supply chain disruptions and broader financial system impacts. Moreover, the
examples presented in this report are illustrative of a trend that is only set to intensify. With crop
insurance uptake in the EU remaining between 20 and 30%, most crops in the EU are uninsured for
climate-related losses, leaving farmers and supply chains exposed to a high level of risk. Ministries of
Finance have a role to play in dompening the potential macroeconomic effects of agri-food shocks,
maintaining rural economic sustainability and avoiding undue fiscal pressure from post-disaster
expenditure. This requires a strategic shift from the status quo in how risk is distributed and how
finance flows throughout the agri-food system.

We have explored three levers available to Ministries of Finance to address these issues: increasing
public investment in adaptation measures; enabling greater uptake of crop insurance, including
through public—private (re)insurance schemes; and shaping insurance underwriting practices to
incentivise crop sector adaptation. While crop insurance alone cannot address the issues arising from,
nor drivers of, climate change and nature degradation, wider investment in adaptation can support
overall risk reduction for the crop sector.

Viewed through this lens, integrating crop insurance and adaptation into fiscal planning is necessary
for the long-term stability of the EU agri-food system and the sustainability of its public finances. This is
especially pertinent in the context of a changing agricultural policy landscape at the EU level.

A follow-up report will tackle roles and responsibilities, exploring how much risk management should sit
with national Member State budgets and how much should sit at the EU level. It will also cover in more
detail the specific policy approaches available to Ministries of Finance to build financial resilience in
the crop sector.
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