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Global warming is advancing. In 2024, the global average
temperature was already 1.6°C above the pre-industrial level. If
the current warming trend of 0.2°C per decade continues, the
1.5-degree threshold set in the Paris Agreement on climate
change is likely to be permanently exceeded in the 2030s. The
United Nations Environment Programme expects warming of
2.8°C by 2100 if current climate policies continue. An orderly
adaptation to such an increase is considered extremely difficult.
In Germany, the average temperature has already risen by
around 2.5°C since 1881. The number of hot days with at least
30°C has quadrupled since the 1950s from around three to
about twelve per year.

The massive consequences of climate change are already
visible today: Extreme weather events have increased and are
causing high economic losses. Worldwide they added up to
over USD 3.8 trillion between 2000 and 2024 and more than
doubled over that period. In Germany, damage of EUR 180 bil-
lion occurred between 1980 and 2023. Besides the global
South, key trading partners of Germany such as China, the US,
Italy and Spain are currently the most affected by extreme
weather.

German enterprises are already feeling the effects of cli-
mate change, not least because of global trade linkages.
According to the KfW Climate Barometer, 21% of all firms report
negative impacts, rising to 74% among large enterprises and
31% among energy-intensive enterprises. In addition to direct
material damage, the main impact stems from disruptions to en-
ergy and transport infrastructure and global supply chains. Anal-
yses indicate that unchecked climate change also poses a sub-
stantial risk to Germany’s future economic prosperity.

Ambitious international climate action and early adaptation
by the state and enterprises are essential, for example better
flood and heat protection, climate-resilient agriculture and more
green spaces in cities. Firms can protect themselves against cli-
mate-related risks through structural protection, natural disaster
insurance and higher inventory levels.

There are no signs of an all-clear

In recent decades, the global warming trend has accelerated
(Figure 1). The past eleven years rank among the warmest
since temperature records began. In 2024 the global average
temperature exceeded the 1.5°C threshold of the Paris Agree-
ment on climate change for the first time, at 1.6°C above the
pre-industrial level. The 1.5°C threshold is a benchmark set by
the international community to limit the risks and impacts of cli-
mate change (see also Box 1). If the current warming trend of
0.2°C per decade continues, Copernicus, the EU’s Earth obser-
vation programme, projects that the 1.5°C threshold will proba-
bly be permanently crossed as early as the 2030s". At the same
time, there is mounting evidence that the warming trend has ac-
celerated and that the 1.5°C threshold will be exceeded even
earlier.?

Figure 1: Global warming is advancing
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Note: The zero line corresponds to the global average air temperature of the years
1850 to 1900.

Source: Copernicus Climate Change Service (2026).

Given current greenhouse gas emission trends, it is far from
certain that the 2-degree limit set out in the Paris Climate
Agreement will be met. Under a continuation of current global
policies to the end of this century, the United Nations Environ-
ment Programme projects a warming of 2.8°C above the pre-in-
dustrial level. Even if all emission reduction commitments
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(NDCs) submitted under the Paris Agreement were fully imple-
mented, the global temperature is still projected to rise by 2.3 to
2.5°C.3 Adapting to the impacts of climate change becomes vir-
tually impossible if global warming exceeds 2°C.4

Climate change is already evident in Germany. Since the
1960s, each decade has been warmer than the previous one.
Recent years are among the warmest since the time series be-
gan (Figure 2). Since systematic weather records were intro-
duced in 1881, the average temperature in Germany has al-
ready risen by around 2.5°C.5 The number of hot days with tem-
peratures of at least 30°C has quadrupled since the 1950s from
about three days per year to now twelve days per year.5

Figure 2: Warming trend is also accelerating in Germany

Positive and negative deviations of the average annual temperature in Germany
from the long-term mean 1881-1910 to the year 2024, in °C.
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Note: The zero line corresponds to the average air temperature in Germany of the
years 1881 to 1910: 7.8°C.

Source: Deutscher Wetterdienst (2025).

Box 1: Paris Agreement

To limit the foreseeable severe consequences of global climate
change, the international community agreed on common objec-
tives at the UN Climate Conference in Paris in 2015. Accord-
ingly, global warming must be limited to well below 2°C above
pre-industrial levels. Additional efforts should be made to limit
this increase to 1.5°C. Scientific findings of the Intergovernmen-
tal Panel on Climate Change (IPCC) show that warming beyond
1.5°C can have severe and potentially irreversible impacts on
the climate. Even with warming of 1.5°C, the expected negative
impacts of global climate change are substantial. These include,
for example, more frequent and intense extreme weather
events and the threat posed to island states by rising sea lev-
els. At 2°C of warming and beyond, very likely irreversible tip-
ping points will be reached that could destabilise the climate
system as we know it and trigger lasting changes. For instance,
the glaciers at the North and South Poles could melt.”

Exceeding the 1.5°C threshold for the first time in 2024 does
not mean that the Paris Agreement target has already been
missed, as it is assessed based on longer-term averages. To
limit global warming to 1.5°C, however, the IPCC’s Sixth As-
sessment Report states that global CO2 emissions must fall by
48% compared with 2019 levels by 2030. In addition, near-net-
zero carbon dioxide emissions must be achieved across all re-
gions and sectors by 2050.8 Against the backdrop of global CO2
emissions reaching a new peak in 2024°, keeping warming to

1.5°C now appears unlikely. Global climate action to date has
been insufficient to put worldwide emissions on a sustained
downward trajectory. Limiting global warming to 2°C would re-
quire reducing global CO2 emissions by 22% by 2030 compared
with 2019 levels and by 73% by 2050.°

The consequences of climate change are long since visible
worldwide: Extreme weather events such as heat, drought,
storms and heavy rainfall are increasing, as are the melting of
land and sea ice and sea-level rise. There is broad scientific
consensus that anthropogenic climate change increases the
frequency and intensity of numerous extreme weather events.'
Event attribution research is contributing increasingly to deter-
mining the specific influence of climate change on individual ex-
treme weather episodes.' There is also consensus that with
each tenth of a degree of additional warming, the risks posed
by global climate change to human health, ecosystems and
economic prosperity rise.’?

This analysis provides an overview of the evolution of economic
damage caused by extreme weather events. It also shows
which countries are currently the most burdened by extreme
weather and which regions have particularly high material dam-
age potential in the event of unchecked global climate change.
New evaluations from the KfW Climate Barometer also shed
light on the extent to which German enterprises are already af-
fected by the negative consequences of climate change (see
also Box 2).

High economic damage from extreme weather events al-
ready today — and they are growing quickly

Extreme weather events are already causing substantial eco-
nomic damage. The largest losses are due to storms and
floods.

e Global: According to the international disaster data-
base EM-DAT' climate-related disasters caused
worldwide economic damage of over USD 3.8 trillion
(in 2023 prices) in the period from 2000 to 2024, more
than half of which were attributable to storms (Figure
3). Just over a quarter of the damage was caused by
floods. The cost of damage more than doubled in the
past two decades: the cost of climate-related damage
rose from a total of around USD 450 billion in the pe-
riod from 2000 to 2004 to more than USD 1 ftrillion be-
tween 2020 and 2024."® This trend is in line with scien-
tific projections of increasing frequency and intensity of
extreme weather events due to global warming. Initial
loss statistics for 2025 show worldwide asset damage
from natural catastrophes of USD 224 billion. By far
the costliest natural disaster of all time was the wild-
fires in the Greater Los Angeles area in January 2025.
A dangerous combination of persistent drought and
strong winter winds created optimal conditions for the
fires. The total damage amounted to USD 53 billion.®

e Europe: The European Environment Agency (EEA)
estimates that weather- and climate-related extreme
events caused asset damage of EUR 738 billion
(price-adjusted to 2023) in the European Union be-
tween 1980 and 2023. Over EUR 162 billion of that —



corresponding to 22% — occurred in the period from
2021 to 2023 alone. Of the total damage, 44% were
caused by floods, 29% by storms, lightning and hail,
19% by heatwaves and the remaining 8% by droughts,
wildfires and cold spells. Annual damage varies greatly
but a statistical evaluation of a 30-year moving aver-
age shows a clear increase in economic losses over
time. Between 2009 and 2023, annual asset damage
rose by a total of 53%, corresponding to an average
annual increase of 2.9%."7

e Germany: The European Environment Agency puts
asset damage caused by extreme weather events in
Germany in the period from 1980 to 2023 at around
EUR 180 billion."® A study commissioned by the Fed-
eral Ministry for Economic Affairs estimates extreme-
weather-related damage between 2000 and 2021 at
least EUR 145 billion (price-adjusted to 2021). Nearly
half of that is due to flood and torrential rain events,
29% to heat and drought and 22% to storm, hail and
snow.'® Flash floods and river floods alone in July
2021 in North Rhine-Westphalia and Rhineland-Palati-
nate caused more than EUR 40 billion, over 25% of
the recorded total damage. The distinctive feature of
this study is that it considers both direct and indirect
extreme-weather-related damage. In addition to direct
losses of around EUR 115 billion — for example the de-
struction of infrastructure and buildings or insured
losses — it includes, for the first time, indirect damage
along the value chain in the loss statistics. This indirect
damage amounts to around EUR 30 billion, for exam-
ple through more expensive intermediate goods or
missed deliveries.

The above loss statistics should be interpreted with caution, as
they cover only a portion of the total damage caused by ex-
treme weather events. The impacts and consequences of such
events are diverse and complex, so not all damage can be fully
captured or monetised.?® This applies particularly to heat and
drought events, as currently only few actors are insured against
drought-related damage (such as crop failures) and heat-related
damage have so far been inadequately studied. Moreover, indi-
rect consequences of climate change are not yet considered in
economic damage assessments. These include long-term
health impacts, productivity losses or loss of biodiversity
through the extinction of animal and plant species. Overall, data
gaps, methodological challenges in recording losses and the
omission of smaller damage events mean that weather- and cli-
mate-related economic damage is underestimated.

Heat is the extreme weather event with the highest
mortality rate in Germany and Europe

Extreme weather events not only cause substantial damage to
assets but also pose a direct threat to health and life. According
to the Climate Risk Index 2025 published by Germanwatch,
more than 765,000 people worldwide lost their lives in over
9,400 extreme weather events between 1993 and 2022. Most
deaths were attributable to storms (35%), heatwaves (30%) and
floods (27%).2! The European Environment Agency estimates
the number of deaths caused by weather- and climate-related
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extremes in the European Union between 1980 and 2023 at
around 242,000, 95% of which were due to heatwaves.??

The deadliest extreme weather event in Germany is heat: 99%
of the approximately 30,800 extreme-weather-related deaths
recorded in the period from 2000 to 2021 were due to heat
events.?? In the years 2022 to 2024, roughly 10,500 heat-re-
lated deaths were added.?* Heatwaves regularly lead to excess
mortality in Germany. Those particularly affected are persons
aged over 75 with pre-existing conditions such as dementia,
cardiovascular or pulmonary diseases. According to an analysis
by the Robert Koch Institute, even isolated hot days pose a
heat burden which, if night-time cooling fails to occur, can lead
to increased mortality.?®

Figure 3: Worldwide damage from climate-related
disasters is rising over the period 2000 to 2024
In USD billions (in 2023 prices).
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Note: Only damage from natural disasters directly related to weather conditions or
climate change are considered. The data for 2024 were extrapolated based on the
average values for 2020-2023 to show the five-year trend for 2020-2024.

Source: World Economic Forum, Boston Consulting Group (2024) based on the
“EM-DAT International Disaster Database” of the Centre for Research on the Epi-
demiology of Disasters (CRED) at the Université Catholique de Louvain, Brussels.

Alongside the global South, industrialised nations such as
China, the US, Italy and Spain are among the countries cur-
rently most affected by extreme weather

The number of extreme weather events has increased world-
wide in recent decades.?® Which countries are strongly affected
these days? The Climate Risk Index 2025 published by Ger-
manwatch also provides important indications. This study com-
piles a country ranking of exposure to extreme weather. It is
based on economic damage, deaths, injured persons and per-
sons who lost their homes, evaluated both in absolute terms
and relative to population and gross domestic product. In the
long-term assessment for the period from 1993 to 2022, the
most affected countries include the Caribbean Island state of
Dominica, followed by China, Honduras, Myanmar, Italy, India,
Greece and Spain. The US ranks 13th. Germany is in 48th
place out of the 174 countries evaluated.?”

The assessment shows that not only countries in the global
South, such as states in Africa or South Asia, are heavily af-
fected by weather- and climate-related extremes, but also in-
dustrialised nations in North America, Europe and Asia. How-
ever, countries in the global South often have fewer resources
to adapt to the consequences of climate change and to mitigate
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damage. This greatly increases their vulnerability and jeopard-
ises long-term development progress.

High material damage risks for economic centres near
coasts and rivers under unchecked climate change

Without decisive climate action and effective adaptation
measures, damage from extreme weather events will continue
to increase as climate change advances. Which countries have
the greatest damage potential? Pointers to damage risks for the
assets of each country are provided by the XDI Gross Domestic
Climate Risk Report.?® The study assesses more than 2,600 re-
gions worldwide in terms of their risk of damage to the built en-
vironment from extreme weather events and climate change in
2050. It considers potential damage from floods, sea-level rise,
storms, extreme heat, drought and wildfires. The underlying cli-
mate model assumes a “business-as-usual” trajectory for the
concentration of greenhouse gases and results in average
global warming of over 3°C by the end of this century.?®

The results show that regions with extensive residential, indus-
trial or commercial areas near rivers and coasts bear a high ma-
terial damage risk.>° The country ranking indicates that China,
the US and India are especially exposed to asset damage in the
event of unchecked global climate change (Figure 4). These
three countries account for more than half of the states and
provinces in the top 100 of the ranking. Major economic centres
are particularly affected:

e Two of China’s largest subnational economies —
Jiangsu and Shandong — occupy the top two places in
the global ranking. More than half of the provinces in
the global top 50 are located in China.

e After China, the US accounts for the most high-risk re-
gions within the top 100, with eighteen states. Florida
is the highest-ranked US state, followed by California
and Texas.

e  Other important economic centres in the top 100 in-
clude Buenos Aires, Sao Paulo, Jakarta, Beijing, Ho
Chi Minh City, Taiwan and Mumbai.

European regions are also among the top 100 with the highest
damage potential: Lower Saxony in Germany (rank 56), Flan-
ders in Belgium (rank 64), Krasnodar in Russia (rank 72) and
Veneto in Italy (rank 74).

Besides local damage risks, Germany as a country highly
integrated into world trade is also strongly exposed to the
consequences of climate change in other world regions
The impacts of global climate change can adversely affect en-
terprises’ business activity and a country’s economic develop-
ment in multiple ways. These include:

o Damage to infrastructure and property: Extreme
weather events can repeatedly cause damage to pro-
duction facilities, energy supply and transport infra-
structure and buildings. The associated restoration and
repair costs place a burden on public budgets, insurers
and enterprises.

e Limited insurability of assets: Even today, climate-
and weather-related risks to assets in exposed loca-
tions are in some cases not insurable, or only at very
high cost. This can also complicate the financing of in-
vestment projects in these regions.

o Reduced labour productivity: Particularly in manual
outdoor work, such as construction or agriculture and
forestry, extreme heatwaves impair workers’ perfor-
mance.

e Falling agricultural yields: Climate extremes such as
droughts or torrential rainfall increase the risk of large-
scale crop failures, which can drive up prices on global
markets.

* Rising energy prices due to impaired energy sup-
ply: Thermal power stations — such as coal-, nuclear-,
gas- and steam-fired plants — require cooling water for
electricity and heat generation, which is usually taken
from rivers. High water temperatures and low water
levels during periods of heat and drought often require
restrictions on cooling water withdrawal and discharge,
thereby reducing energy production. Hydropower
plants are also affected during droughts. In addition,
various industrial processes use rivers as a cooling
medium.
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Figure 4: High damage risks to existing assets from climate change in 2050 near coasts

Darker red = higher risk.

Source: XDI Gross Domestic Climate Risk Report (2024).

o Disruptions in goods transport: Extreme heat,
storms and floods can damage and close roads and
rail routes, while flooding or very low water levels im-
pair inland navigation and port operations. For exam-
ple, lower water levels in the Panama Canal from Oc-
tober 2023 to January 2024 due to drought led to a re-
duction in transits by more than one third. This caused
disruptions to global trade, as many ships had to divert
to longer and more expensive routes via the Suez Ca-
nal or around the Cape of Good Hope.?'

e Interruptions in global supply chains for raw mate-
rials, food and intermediate goods: Extreme
weather events in extraction, cultivation and manufac-
turing countries can lead to supply bottlenecks and dis-
ruptions. In an era of highly networked, just-in-time lo-
gistics, this can impose considerable financial burdens
on importing enterprises. For example, flooding in Slo-
venia from August to October 2023 prevented Volks-
wagen from producing 150,000 vehicles because a
key supplier was unable to deliver.3?

The last point illustrates that, as a highly industrialised econ-
omy, Germany is strongly exposed to the indirect conse-
quences of climate change in other parts of the world because
of international trade linkages. This aspect has so far received
little attention in the public debate, as such indirect damage is
more difficult to attribute and quantify. Recent studies for the
EU, however, suggest that, going forward, indirect damage from
disrupted global trade and supply chains may far exceed the di-
rect climate-related damage incurred within the EU.33

More than one in five enterprises in Germany already af-
fected by the negative consequences of climate change
Evaluations of the KfW Climate Barometer 2025 show that 21%
of all enterprises in Germany (around 800,000 enterprises) re-
port being at least partly affected by the negative consequences
of climate change (Figure 5). By contrast, two thirds of

enterprises perceive no exposure. The remaining firms re-
sponded “Not sure”.

Large enterprises more likely to be affected

Among micro-businesses with fewer than five employees, only
one in five (19%) report already experiencing the negative con-
sequences of climate change. Among large enterprises with an-
nual turnover of more than EUR 500m, by contrast, the figure is
more than seven in ten. Almost three in four large enterprises
currently regard themselves as at least partly affected by the
negative consequences of climate change. Among larger SMEs
with more than fifty employees (but total turnover of less than
EUR 500m), 42% report experiencing negative impacts. A key
reason for this size-related difference is likely to be the stronger
international integration of larger enterprises. While smaller
firms often operate locally — sourcing more of their inputs and
generating more of their revenues regionally — larger enter-
prises are more closely integrated into international supply
chains and sales markets and are more likely to have foreign
sites.

Their stronger international orientation also makes them more
vulnerable to the impacts of climate change. They are affected
not only when their own sites are hit but also when trading part-
ners are impaired by extreme weather events.

Moreover, energy-intensive enterprises are particularly vulnera-
ble to the negative consequences of climate change. The data
show that firms with an energy share of 10% or more in total
costs are already more likely to feel these effects: 31% of such
energy-intensive enterprises report being at least partly af-
fected. This became apparent not least during the dry summers
of 2022 and 2025, when some energy-intensive industries
came under pressure. At low river levels — such as on the
Rhine3* — ships were only able to sail with reduced loads, so
fewer goods and energy carriers reached their destinations.
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Figure 5: Perceived exposure of enterprises to the adverse effects of climate change in 2025
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“Our enterprise is affected by the negative consequences of climate change”. The response options were the four categories.

Source: KfW Climate Barometer 2025.

In addition, the output of thermal power stations and hydro-
power plants is constrained during periods of heat and drought
by high water temperatures and low water levels. Restrictions
on the use of cooling water impair industrial cooling processes.

Looking across sectors, the differences are more moderate.
Around 28% of enterprises in manufacturing report being af-
fected by the negative consequences of climate change —
slightly more than in retail (23%), construction and services
(18% each). Possible reasons include that manufacturing is of-
ten characterised by energy-intensive production processes and
complex supply chains. These make the sector particularly vul-
nerable to climate impacts such as extreme weather events,
which can lead to delivery difficulties, especially where there are
global dependencies.

A more detailed industry breakdown shows that enterprises in
energy supply and in agriculture and forestry report being af-
fected by the negative consequences of climate change more
frequently than average. The energy industry is already in tran-
sition and is discussing and implementing numerous measures
to reduce greenhouse gas emissions, such as expanding wind
and solar installations for power generation. Agriculture and for-
estry, by contrast, depend directly on weather conditions. Ex-
treme weather events such as droughts, heavy rainfall or
storms have a direct impact on crop yields and forest health.

Overall, perceived exposure remains stable over time

The share of enterprises that consider themselves affected by
the negative consequences of climate change has remained at
a similar level to the previous year, at just under 21% overall
(Figure 6). Changes are evident, however, among large enter-
prises and among enterprises with a high energy cost share. In

2024, 61% of large enterprises reported being affected by the
negative consequences of climate change. One year later, this
figure has risen to 74%. Among enterprises whose energy cost
share is 10% or more, the proportion increased from 26 to 31%
over the same period.® Enterprises with a high energy cost
share are more often medium to large and predominantly indus-
trial. This makes this group particularly vulnerable to climate im-
pacts such as extreme weather events which can lead to deliv-
ery difficulties, especially in the context of global supply chains.

Figure 6: Increase among large enterprises and those with
high share of energy costs

Shares of enterprises indicating applies or partly applies, in per cent.
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61
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-—=o—Large enterprises
Energy cost share 10% and above

Note: The question was as follows: “To what extent do the following statements on
the topic of climate action apply to your enterprise?” The shares shown here refer
to “Our enterprise is affected by the negative consequences of climate change”.
The response options were the four categories indicated in Figure 5.

Source: KfW Climate Barometer 2024-2025.



Economy-wide damage from CO, emissions far exceeds
the costs of abatement

New estimates suggest that the macroeconomic conse-
quences of climate change could be substantially more se-
vere than previously assumed. Even global warming of 2°C
compared with the pre-industrial level and the associated in-
crease in extreme weather events could lead to worldwide wel-
fare losses of more than 30% by 2100.%¢ This implies social
costs of climate change of over USD 1,200 — around

EUR 1,000% — per tonne of CO,.38 Against this backdrop, cur-
rent CO, prices appear too low: In the EU Emissions Trading
System (EU ETS), the price was around EUR 70 per tonne of
CO; in early March 2026.

Social costs of around EUR 1,000 per tonne of CO, imply that
even unilateral decarbonisation by large economies would likely
pay for itself.3° If the decarbonising economy is sufficiently
large, as in the case of the EU, the global effects of its emission
reductions are so substantial that a positive economic net effect
emerges for it over time. This holds even more if a coalition of
major emitters forms, for example an alliance of the EU with
other large emitters such as China or India.*°

The expected benefits of avoided climate damage, however, ex-
ceed today’s abatement costs by a wide margin only if future
damage is appropriately reflected in today’s decision-making
with an appropriate time preference rate. In practice, future
costs and benefits — particularly over long time horizons — are
often considered less urgent or more uncertain. Decision-mak-
ers therefore often use higher discount rates, corresponding to
a higher present bias. This leads to a lower weighting of future
climate damage and reduces incentives for early action on cli-
mate change.

Conclusion: Unchecked climate change poses a significant
risk to future prosperity — including Germany

Extreme weather events are already causing substantial dam-
age — including in Germany. As global warming progresses, the
frequency and intensity of such extreme weather conditions will
continue to increase. Risk analyses show that even highly de-
veloped industrial nations are exposed to major damage-related
risks under unchecked global climate change. Regions in
China, the US and India are important trading partners of Ger-
many. These regions are particularly exposed to damage to as-
sets from more frequent extreme weather events and the im-
pacts of climate change.

Besides direct physical damage, climate change also entails
significant security risks which can manifest indirectly in the
form of higher costs, greater uncertainty and lower economic
momentum. The Bundesnachrichtendienst (BND) accordingly
classifies the consequences of climate change as one of the
five greatest external threats to Germany — alongside an ag-
gressive, expansionist Russia, China’s geopolitical ambitions,
growing cyber threats and ongoing international terrorism.*' Ac-
cording to this assessment, the consequences of climate
change increase the risk of large-scale crop failures. They exac-
erbate conflicts over land, water and food, which can in turn trig-
ger migration. Moreover, climate change intensifies conflicts
particularly in states with low incomes and high population
growth and facilitates recruitment to militant groups. This
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indirectly threatens the security of Germany and Europe as well.
Such security tensions typically spill over into the real economy
— for example via disrupted supply chains and rising risk
premia.

Consistent and ambitious international climate policy there-
fore serves not only to protect human health and the stability of
ecosystems but also provides an important means of safe-
guarding future economic prosperity. Swift action is important
because CO; has a long atmospheric residence time and accu-
mulates over centuries. In other words, delays in emission re-
ductions lead to a lasting increase in greenhouse gas concen-
trations in the atmosphere and to ongoing warming, the conse-
quences of which are long-term and partly irreversible.

As further temperature increases are not completely avoida-
ble even with intensified mitigation measures, the risks de-
scribed will continue to increase. To limit the economic and so-
cial costs, early adaptation measures to climate change are
indispensable in Germany as well. These include, for example,
expanding flood protection systems, modernising sewerage
systems, climate-resilient adaptation in agriculture and creating
additional green spaces in cities to reduce heat islands. Enter-
prises can prepare for the impacts of climate change by protect-
ing their plants and buildings from flooding due to cloudbursts,
shielding them from heat through appropriate shading
measures, or taking out additional insurance against natural dis-
asters. Moreover, higher inventory levels can help cushion sup-
ply chain disruptions caused by extreme weather events. All
these measures involve costs and require investment. Adapta-
tion to the consequences of climate change does not come free
of charge.

Box 2: The KfW Climate Barometer

The KfW Climate Barometer is currently the only representative
database on the investment behaviour of all German enter-
prises related to climate action. The enterprise survey is de-
signed as an annual repeated survey and provides insights into
enterprises’ attitudes and activities in relation to topics of cli-
mate action and the energy transition. The present analysis is
based primarily on data from the fourth wave (survey period
February to June 2025). A total of around 13,300 enterprises
participated.

Within the KfW Climate Barometer, five enterprise size classes
are distinguished. These are defined as follows: micro-busi-
nesses have fewer than five employees. Small enterprises have
five to nine employees. Medium-sized enterprises are defined
as having ten to forty-nine employees. With fifty or more em-
ployees they are classified as larger SMEs — provided they
have annual turnover of no more than EUR 500m. This turnover
threshold applies in the same way to all smaller size classes.
Large enterprises are thus defined as enterprises with annual
turnover of more than EUR 500m; the number of employees is
irrelevant. For the sake of clarity, this analysis refers exclusively
to these terms.
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Focus on Economics

37 The conversion is based on the exchange rate as at 25 February 2026, when EUR 1 corresponded to approximately USD 1.18.

38 The uncertainty around the estimates, however, is not negligible. Bilal and Kénzig (2026) cannot fully rule out that climate damage could be substantially lower — but it is equally possible that it will
be even higher. This could be the case because the study does not account for a potential positive pull effect of decarbonisation that may arise from actors who are early investors in climate-friendly
technologies. Early decarbonising actors could also subsequently benefit from technological leadership. Cf. Bilal and Kénzig (2026): The Macroeconomic Impact of Climate Change: Global Versus
Local Temperature, forthcoming in the Quarterly Journal of Economics. Freely accessible as Working Paper, retrieved on 25.02.2026.

39 Cf. Bilal and Kanzig (2025): Does Unilateral Decarbonization Pay for Itself? AEA Papers and Proceedings. Freely accessible as a Working Paper, retrieved on 25.02.2026.

40 Cf. Edenhofer et al. (2025): Stable Investments in Times of Instability: Bridging Interests to Revive International Climate Diplomacy, retrieved on 12.03.2026.

41 Cf. BND et al. (2025): Nationale Interdisziplinare Klimarisiko-Einschatzung, retrieved on 06.03.2026 (“National interdisciplinary climate risk assessment” — in German only).
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	In recent decades, the global warming trend has accelerated (Figure 1). The past eleven years rank among the warmest since temperature records began. In 2024 the global average temperature exceeded the 1.5˚C threshold of the Paris Agreement on climate change for the first time, at 1.6˚C above the pre-industrial level. The 1.5˚C threshold is a benchmark set by the international community to limit the risks and impacts of climate change (see also Box 1). If the current warming trend of 0.2˚C per decade continues, Copernicus, the EU’s Earth observation programme, projects that the 1.5˚C threshold will probably be permanently crossed as early as the 2030s�. At the same time, there is mounting evidence that the warming trend has accelerated and that the 1.5˚C threshold will be exceeded even earlier.�
	Source: Copernicus Climate Change Service (2026). 
	Given current greenhouse gas emission trends, it is far from certain that the 2-degree limit set out in the Paris Climate Agreement will be met. Under a continuation of current global policies to the end of this century, the United Nations Environment Programme projects a warming of 2.8˚C above the pre-industrial level. Even if all emission reduction commitments (NDCs) submitted under the Paris Agreement were fully implemented, the global temperature is still projected to rise by 2.3 to 2.5˚C.� Adapting to the impacts of climate change becomes virtually impossible if global warming exceeds 2˚C.�
	Climate change is already evident in Germany. Since the 1960s, each decade has been warmer than the previous one. Recent years are among the warmest since the time series began (Figure 2). Since systematic weather records were introduced in 1881, the average temperature in Germany has already risen by around 2.5˚C.� The number of hot days with temperatures of at least 30˚C has quadrupled since the 1950s from about three days per year to now twelve days per year.� 
	Source: Deutscher Wetterdienst (2025).
	The consequences of climate change are long since visible worldwide: Extreme weather events such as heat, drought, storms and heavy rainfall are increasing, as are the melting of land and sea ice and sea-level rise. There is broad scientific consensus that anthropogenic climate change increases the frequency and intensity of numerous extreme weather events.� Event attribution research is contributing increasingly to determining the specific influence of climate change on individual extreme weather episodes.� There is also consensus that with each tenth of a degree of additional warming, the risks posed by global climate change to human health, ecosystems and economic prosperity rise.�
	This analysis provides an overview of the evolution of economic damage caused by extreme weather events. It also shows which countries are currently the most burdened by extreme weather and which regions have particularly high material damage potential in the event of unchecked global climate change. New evaluations from the KfW Climate Barometer also shed light on the extent to which German enterprises are already affected by the negative consequences of climate change (see also Box 2). 
	Extreme weather events are already causing substantial economic damage. The largest losses are due to storms and floods. 
	Extreme weather events not only cause substantial damage to assets but also pose a direct threat to health and life. According to the Climate Risk Index 2025 published by Germanwatch, more than 765,000 people worldwide lost their lives in over 9,400 extreme weather events between 1993 and 2022. Most deaths were attributable to storms (35%), heatwaves (30%) and floods (27%).� The European Environment Agency estimates the number of deaths caused by weather- and climate-related extremes in the European Union between 1980 and 2023 at around 242,000, 95% of which were due to heatwaves.� 
	The deadliest extreme weather event in Germany is heat: 99% of the approximately 30,800 extreme-weather-related deaths recorded in the period from 2000 to 2021 were due to heat events.� In the years 2022 to 2024, roughly 10,500 heat-related deaths were added.� Heatwaves regularly lead to excess mortality in Germany. Those particularly affected are persons aged over 75 with pre-existing conditions such as dementia, cardiovascular or pulmonary diseases. According to an analysis by the Robert Koch Institute, even isolated hot days pose a heat burden which, if night-time cooling fails to occur, can lead to increased mortality.�
	Figure 3: Worldwide damage from climate-related disasters is rising over the period 2000 to 2024In USD billions (in 2023 prices). /
	Source: World Economic Forum, Boston Consulting Group (2024) based on the “EM-DAT International Disaster Database” of the Centre for Research on the Epidemiology of Disasters (CRED) at the Université Catholique de Louvain, Brussels.
	The number of extreme weather events has increased worldwide in recent decades.� Which countries are strongly affected these days? The Climate Risk Index 2025 published by Germanwatch also provides important indications. This study compiles a country ranking of exposure to extreme weather. It is based on economic damage, deaths, injured persons and persons who lost their homes, evaluated both in absolute terms and relative to population and gross domestic product. In the long-term assessment for the period from 1993 to 2022, the most affected countries include the Caribbean Island state of Dominica, followed by China, Honduras, Myanmar, Italy, India, Greece and Spain. The US ranks 13th. Germany is in 48th place out of the 174 countries evaluated.� 
	The assessment shows that not only countries in the global South, such as states in Africa or South Asia, are heavily affected by weather- and climate-related extremes, but also industrialised nations in North America, Europe and Asia. However, countries in the global South often have fewer resources to adapt to the consequences of climate change and to mitigate damage. This greatly increases their vulnerability and jeopardises long-term development progress. 
	Without decisive climate action and effective adaptation measures, damage from extreme weather events will continue to increase as climate change advances. Which countries have the greatest damage potential? Pointers to damage risks for the assets of each country are provided by the XDI Gross Domestic Climate Risk Report.� The study assesses more than 2,600 regions worldwide in terms of their risk of damage to the built environment from extreme weather events and climate change in 2050. It considers potential damage from floods, sea-level rise, storms, extreme heat, drought and wildfires. The underlying climate model assumes a “business-as-usual” trajectory for the concentration of greenhouse gases and results in average global warming of over 3˚C by the end of this century.� 
	The results show that regions with extensive residential, industrial or commercial areas near rivers and coasts bear a high material damage risk.� The country ranking indicates that China, the US and India are especially exposed to asset damage in the event of unchecked global climate change (Figure 4). These three countries account for more than half of the states and provinces in the top 100 of the ranking. Major economic centres are particularly affected:
	European regions are also among the top 100 with the highest damage potential: Lower Saxony in Germany (rank 56), Flanders in Belgium (rank 64), Krasnodar in Russia (rank 72) and Veneto in Italy (rank 74).
	The impacts of global climate change can adversely affect enterprises’ business activity and a country’s economic development in multiple ways. These include: 
	Source: XDI Gross Domestic Climate Risk Report (2024).
	The last point illustrates that, as a highly industrialised economy, Germany is strongly exposed to the indirect consequences of climate change in other parts of the world because of international trade linkages. This aspect has so far received little attention in the public debate, as such indirect damage is more difficult to attribute and quantify. Recent studies for the EU, however, suggest that, going forward, indirect damage from disrupted global trade and supply chains may far exceed the direct climate-related damage incurred within the EU.� 
	Evaluations of the KfW Climate Barometer 2025 show that 21% of all enterprises in Germany (around 800,000 enterprises) report being at least partly affected by the negative consequences of climate change (Figure 5). By contrast, two thirds of enterprises perceive no exposure. The remaining firms responded “Not sure”.
	Among micro-businesses with fewer than five employees, only one in five (19%) report already experiencing the negative consequences of climate change. Among large enterprises with annual turnover of more than EUR 500m, by contrast, the figure is more than seven in ten. Almost three in four large enterprises currently regard themselves as at least partly affected by the negative consequences of climate change. Among larger SMEs with more than fifty employees (but total turnover of less than EUR 500m), 42% report experiencing negative impacts. A key reason for this size-related difference is likely to be the stronger international integration of larger enterprises. While smaller firms often operate locally – sourcing more of their inputs and generating more of their revenues regionally – larger enterprises are more closely integrated into international supply chains and sales markets and are more likely to have foreign sites.
	Their stronger international orientation also makes them more vulnerable to the impacts of climate change. They are affected not only when their own sites are hit but also when trading partners are impaired by extreme weather events.
	Moreover, energy-intensive enterprises are particularly vulnerable to the negative consequences of climate change. The data show that firms with an energy share of 10% or more in total costs are already more likely to feel these effects: 31% of such energy-intensive enterprises report being at least partly affected. This became apparent not least during the dry summers of 2022 and 2025, when some energy-intensive industries came under pressure. At low river levels – such as on the Rhine� – ships were only able to sail with reduced loads, so fewer goods and energy carriers reached  their destinations.
	Source: KfW Climate Barometer 2025.
	In addition, the output of thermal power stations and hydropower plants is constrained during periods of heat and drought by high water temperatures and low water levels. Restrictions on the use of cooling water impair industrial cooling processes. 
	Looking across sectors, the differences are more moderate. Around 28% of enterprises in manufacturing report being affected by the negative consequences of climate change – slightly more than in retail (23%), construction and services (18% each). Possible reasons include that manufacturing is often characterised by energy-intensive production processes and complex supply chains. These make the sector particularly vulnerable to climate impacts such as extreme weather events, which can lead to delivery difficulties, especially where there are global dependencies. 
	A more detailed industry breakdown shows that enterprises in energy supply and in agriculture and forestry report being affected by the negative consequences of climate change more frequently than average. The energy industry is already in transition and is discussing and implementing numerous measures to reduce greenhouse gas emissions, such as expanding wind and solar installations for power generation. Agriculture and forestry, by contrast, depend directly on weather conditions. Extreme weather events such as droughts, heavy rainfall or storms have a direct impact on crop yields and forest health.
	The share of enterprises that consider themselves affected by the negative consequences of climate change has remained at a similar level to the previous year, at just under 21% overall (Figure 6). Changes are evident, however, among large enterprises and among enterprises with a high energy cost share. In 2024, 61% of large enterprises reported being affected by the negative consequences of climate change. One year later, this figure has risen to 74%. Among enterprises whose energy cost share is 10% or more, the proportion increased from 26 to 31% over the same period.� Enterprises with a high energy cost share are more often medium to large and predominantly industrial. This makes this group particularly vulnerable to climate impacts such as extreme weather events which can lead to delivery difficulties, especially in the context of global supply chains.
	Figure 6: Increase among large enterprises and those with high share of energy costs
	Source: KfW Climate Barometer 2024-2025.
	New estimates suggest that the macroeconomic consequences of climate change could be substantially more severe than previously assumed. Even global warming of 2°C compared with the pre-industrial level and the associated increase in extreme weather events could lead to worldwide welfare losses of more than 30% by 2100.� This implies social costs of climate change of over USD 1,200 – around EUR 1,000� – per tonne of CO₂.� Against this backdrop, current CO₂ prices appear too low: In the EU Emissions Trading System (EU ETS), the price was around EUR 70 per tonne of CO₂ in early March 2026.
	Social costs of around EUR 1,000 per tonne of CO₂ imply that even unilateral decarbonisation by large economies would likely pay for itself.� If the decarbonising economy is sufficiently large, as in the case of the EU, the global effects of its emission reductions are so substantial that a positive economic net effect emerges for it over time. This holds even more if a coalition of major emitters forms, for example an alliance of the EU with other large emitters such as China or India.� 
	The expected benefits of avoided climate damage, however, exceed today’s abatement costs by a wide margin only if future damage is appropriately reflected in today’s decision-making with an appropriate time preference rate. In practice, future costs and benefits – particularly over long time horizons – are often considered less urgent or more uncertain. Decision-makers therefore often use higher discount rates, corresponding to a higher present bias. This leads to a lower weighting of future climate damage and reduces incentives for early action on climate change.
	Extreme weather events are already causing substantial damage – including in Germany. As global warming progresses, the frequency and intensity of such extreme weather conditions will continue to increase. Risk analyses show that even highly developed industrial nations are exposed to major damage-related risks under unchecked global climate change. Regions in China, the US and India are important trading partners of Germany. These regions are particularly exposed to damage to assets from more frequent extreme weather events and the impacts of climate change. 
	Besides direct physical damage, climate change also entails significant security risks which can manifest indirectly in the form of higher costs, greater uncertainty and lower economic momentum. The Bundesnachrichtendienst (BND) accordingly classifies the consequences of climate change as one of the five greatest external threats to Germany – alongside an aggressive, expansionist Russia, China’s geopolitical ambitions, growing cyber threats and ongoing international terrorism.� According to this assessment, the consequences of climate change increase the risk of large-scale crop failures. They exacerbate conflicts over land, water and food, which can in turn trigger migration. Moreover, climate change intensifies conflicts particularly in states with low incomes and high population growth and facilitates recruitment to militant groups. This indirectly threatens the security of Germany and Europe as well. Such security tensions typically spill over into the real economy – for example via disrupted supply chains and rising risk premia.
	Consistent and ambitious international climate policy therefore serves not only to protect human health and the stability of ecosystems but also provides an important means of safeguarding future economic prosperity. Swift action is important because CO₂ has a long atmospheric residence time and accumulates over centuries. In other words, delays in emission reductions lead to a lasting increase in greenhouse gas concentrations in the atmosphere and to ongoing warming, the consequences of which are long-term and partly irreversible.
	As further temperature increases are not completely avoidable even with intensified mitigation measures, the risks described will continue to increase. To limit the economic and social costs, early adaptation measures to climate change are indispensable in Germany as well. These include, for example, expanding flood protection systems, modernising sewerage systems, climate-resilient adaptation in agriculture and creating additional green spaces in cities to reduce heat islands. Enterprises can prepare for the impacts of climate change by protecting their plants and buildings from flooding due to cloudbursts, shielding them from heat through appropriate shading measures, or taking out additional insurance against natural disasters. Moreover, higher inventory levels can help cushion supply chain disruptions caused by extreme weather events. All these measures involve costs and require investment. Adaptation to the consequences of climate change does not come free of charge.

