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Europe is already feelingf e effects of a ray warming climate.
Higher temperature d severe floods, storms@ad wildfires have
become defining ures of recent years (see Figeil, 1). But what this
means for magf Seconomic stability and policy is not tGiunderstood.
To shed > light on how extreme weather events affeCeae economy,
we foclon the case of Spain and combine economic data aidhe most
detaf =d regional level and at the highest temporal frequency ava gble
high-resolution meteorological information for Spain’s continen
provinces since 2000.w Through the looking glass of high-resolution

flood, windstorm or wildfire hit, precisely where and when these shocks’
effects are most acutely felt.

Figure 1

Average maximum temperature anomaly

(Continental Spain, 2000-2022)

>< 1| Blog | December 2025



https://www.esm.europa.eu/profile/miguel-angel-gavilan-rubio
https://www.esm.europa.eu/profile/jemima-peppel-srebrny

8

2000 2002 2004 2006 20 2014 2016 2018 2020 2022

Source: Authors’ calculations based o Anomaly in maximum average annual
temperature across regions compar, the 19 99 mean of maximum average
annual temperatures.

The macrogfonomic impacts¥f floods,
windsto and wildfires are staificant

Our anal eveals a clear pattern: extreme weather shocks reduce eco ic activity,
and e persist for years (see Figure 2). Floods and windstorms cause the est
ec Ic losses. Both reduce regional output per capita by around 1 percentag int at
peak. Floods hit activity quickly, with the largest decline seen within 12 months.
indstorms’ effects build more slowly but remain damaging for longer: output is still ab
0.8 percentage points below its pre-event level three years after a storm. Wildfires, b

returning to normal within two years. This reflects the fact that agricultural and generally
less populated areas of Spain tend to be most affected by wildfires, as opposed to
densely built environments.

Figure 2

Impulse responses of per capita GDP to extreme weather events

(Percentage points deviation from pre-shock level, panel local projections)

>< 2 | Blog | December 2025
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b. Windstorms
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24

Months

ote: graphs show impulse responses functions, derived from a panel local projection
approach, in response to an average shock of the type mentioned above the chart.

Why do extreme weather events matter so much for economic activity? Floods,
windstorms and wildfires each affect the economy differently, but share some important
features: they destroy physical capital and weigh on employment. We find that for all
three shock types, employment falls after an event — though by less than output — and
recovers only gradually.

Interestingly, we do not see a boom in investment after extreme weather events. New
construction, a proxy for investment, remains somewhat subdued after floods and
declines sharply after windstorms, suggesting that resources are bound up in
reconstruction and that households postpone investment because incomes are lower.
Meanwhile, tourism is an important transmission channel, particularly for floods. Nights
spent in tourist accommodation drop sharply after floods and recover only slowly.
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Damaged infra._ wicture or transport disruptions contribute to this prolgf jed weakness.

Better insuignce coverage mgans faster
recovery

Insurance coverage plays an importai. le in ¢ ping how regions recover from extreme
weather events. This is above and beyo factors not discussed here that include
capital density, for example. Our results & that in regions with higher insurance
coverage, recovery is faster and permf ‘ent dai.. e is more limited, especially in case of
floods (see Figure 3).121 In regions lower insure. 32 coverage, losses remain
significant even three years aftg lood, at about 2 p¢. »entage points of GDP. This
compares to no significant igf Zct for regions with high i ance coverage.!

The results also related’ 4 broader issue: Spain, and Europe e proadly, face an
insurance gap. A si cant share of physical capital is un- or unGe msured, and
coverage varie aely across countries and regions. In the case of in, this happens
despite its p insurer of last resort covering some extreme weather-ri. #ed damages.
The natiogt “ievel backstop is sufficiently large to absorb losses from indivic events.
Howe e scheme only applies when a private insurance policy has been [ ased
and covers damages from events deemed extraordinary. The insurance gap ers
ause uninsured losses slow down repairs, require larger fiscal interventions and
dltimately cause a greater macroeconomic impact (Von Peter et al., 2024). Thus, taking

Figure 3

Impulse responses of output to extreme weather events, by degree
of insurance coverage

(Percentage points deviation from pre-shock level, panel local projections)
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b. Windstorms

insurance coverage ow 68% CI
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c. Wildfires

Months

ote: graphs show impulse responses, derived from a panel local projections approa
in response to an average shock of the type mentioned above the chart.

Lessons for macroeconomic policy amid
accelerating climate change

Extreme weather events look set to become more frequent and more severe as climate
change accelerates (IPCC, 2021). Our analysis for Spain shows that these shocks,
especially floods and windstorms, have significant and persistent macroeconomic effects
on output and employment. Three implications for macroeconomic stabilisation policy
emerge.
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First, recovery®  mchanisms need to account for the long duration of egt ‘omic losses.
Support may be i sled well beyond the immediate aftermath of as reme weather
event.

Second, increasing insura coverage will support econg resilience as physical
climate risks intensify. Regio ith higher insurance age recover faster and suffer
smaller long-term losses, protec iscal space. AZ Opean backstop for natural
catastrophes offers further diversifi an benefitgt “absorbing tail risks beyond (re-
)insurer capacity, as highlighted in a rec & Discussion Paper (Hahn and Mayr,
2024).

Third, adaptation and improving resili€ Ce will B& %y to reducing the macroeconomic and
fiscal costs of extreme weather e . Adaptation™ mains significantly more cost-
effective than ex-post reconst on. This will matter € »acially for flood-prone regions,
and those where economi ity or capital are concen d. Insurance should not be
considered a substitute adaptation, but a complement to

Overall, the size agf Jersistence of extreme weather events’ effeCci wake them genuine
macroeconomigf ‘ocks. There are therefore important steps that shod. ,be taken to limit
their impact4 J to increase resilience in the face of rising climate risks.
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ootnotes

nomenclature) at monthly frequency sourced from Spanish national sources, and
meteorological data at 0.1x0.1 degree resolution sourced from ERA5/Copernicus Climate
Change Service. We construct a monthly high-frequency proxy for NUTS-3 region-level real
GDP per capita. Extreme weather event shocks are timed using official declarations or
definitions, and intensity-calibrated using meteorological data. Econometrically, we apply panel
local projections to monthly data for Spain’s continental provinces.

[2] We calculate insurance coverage for each region as the ratio of total insured physical
capital, sourced from Spain's Consorcio de Compensacion de Seguros (CCS), divided by total
capital in the region sourced from ARDECO.
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[3] We apply ste. ndependent local projections to address this question. Sx has a public
insurer of last resc he Consorcio de Compensacion de Seguros — th overs damages from
floods, windstorms a ildfires, but only when deemed extraordi Damages from severe
but below-threshold eve 2.g., storms with gusts below 120kp: are not covered. It applies
as an add-on to products bot in private insurance marketat ‘4t a significant share of
properties lacks private insuran asured sums may alsg too low to rebuild or replace

assets.
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